5' '—'4 7 1 PROJECTION OF SOLIDS WHEN ITS AXIS PERPENDICULAR TO ONE REF PLANE AND II TO THE OTHER

"f,,r—,'g:Case (1) :'}AXIS perpendlcualr to the H P & Parallel to the V P.

= .Suppose a cone rests on H.P. wnth 1ts base (Flg 4, 85) and axis perpendlcular to H P the prOJectnons are done as shown in F|g 4, 86 = —
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X al bl d! cl
d
|
“al | e
ib
PICTORIAL VIEW
Fig. 4.85 Fig. 4.86

Since the Top View shows more detail of the object, the Top View should be drawn first and then the Front View is to be projected

from it.
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~ DOYOUKNOW?
In third angle projectiéns, the solid,cah;not rest easily br,ut it will fall down as it has got nd, support. In order to place the so[id in
| correct position, a third plane || to H.P. is considered and is known as Auxiliary Horizontal plane (A.H.P) is also known as ground
plane.

f a'¢ b'd ¢

Example 4.15 : Project the frontview and topview of a hexagonal
prism of 25 mm base edges and 50 mm height, having two of its
vertical rectangular faces parallel to V.P. and its base resting on H.P.

50

Solution : refer fig. 4.87

Steps Involved : X ! Y
Here the base of the solid rests on H.P, So its axis is | to H.P.
(i)  Start with the Top View, which is a hexagon of side 25 mm

(i) Projectthe FrontView from the Top View, which comprises three e d
rectangles.

Fig. 4.87
150
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_ Orthographic Projection

: ’:'Example 4.16: Acube of 40 mm |ong edge rests on H. Prand its vertlcal faces are — 'Wa.: — 'b;d. — ,,d, .
equally inclined to V.P. Draw the prOJectlons of the solid.

= Solutlon refer flg 488

40

Steps () Start with the Top View

Construct a square on a line ‘ad’40 mm long and inclined at 45° to XY line.

(i) Project the pr View above XY to get the Front View which comprises 2 :
rectangles.

Example 4.17 : A triangular pyramid
with 30 mm edge at its base and 35 mm
Q long axis resting on its base with an edge
of the base near the VP, parallel to and
20 mm from the V.P. Draw the projections
Vv of the pyramid, if the base is 20 mm
b’ above the H.P.

20

Solution :

X I Y Given Data
—  Triangular pyramid, 30 x 35 mm

20

—  Baseonground, .. axis perpendicular to HP and base || to the HP. We recall the fact
Y [a b that, the projections of vertical solids to be started with the Top View.

Steps
o (V) (i) Draw an equilateral triangle.

30

ii)  Name its corners and mark its centre O.
i) Complete the Top View by drawing lines joining the Centre with the corners.
iv) Now, project the Front View as shown in the fig. 4.89

Fig. 4.89

151
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~ ASSIGNMENT

Project the Front View and Top View of a square prism of 35 mm base edges and 50 mm vertical height, rests on H.P, with two of
its vertical rectangular faces parallel to V.P. :

A triangular prism of 40 mm base edges and 60 mm height, standing on its on H.P. with one of its vertical rectangular faces on
the rear, || to V.P. Draw its projections.

Draw the projections of a cylinder, which rests on H.P. on its base, with 30 mm base dia and 40 mm long axis.
Project the Front View and Top View of a hemisphere which rests on H.P. with its circular face on Top. (¢ = 60 mm)

Project the Front View and Top View of the frustum of a hexagonal pyramid, of 25 mm base edges and 70 mm height, cut at mid-
height, parallel to its base.

153
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PICTORIAL VIEW vV |

Fig. 4.92 Fig. 4.93

154

Downloaded from www.studiestoday.com



- Downloaded from www.studiestoday.com

 Here Front View shows more details of the object 50 the Front V|ew should be drawn f|rstf — -

Fig. 4.95

iOrthbg'r':a:bhl:c Pibjrectionx ' =

40

and then the Top View is to be projected from it. o B B b
~ Example 4.20 : Draw the frontview and topview of a square pyramid of base edge 40 mm
and axis 50 mm long, which is perpendlcular to V.P, and the vertex is in front. ' o'
Solution refer Fig. 4.94 ‘
GIVEN DATA - | -
x—93 © v
-  Square pyramid \
- axisltoVP ‘
d " b
- Vertex in front ald) }o (c)“
(i) Since axis perpendicular to V.P, start with the Front View, which is a square with four \
triangular faces, in it. i o
(i) Project down the Front View to get the Top View. Top View is a triangle showing one of w o
the triangular face of the pyramid. ‘
€)) | Y
b'(2) ¢ o i
|
(1) | Fig. 4.94
af | o | NS>
A i d'(4) Example 4.21 : A hexagonal prism, base 20 mm side and axis 40 mm long is lying on one of
g | A~ its rectangular faces. Its axis is perpendicular to V.P. and 25 mm above the ground. The nearer
N | f (6} (5 v end is 20 mm in front of V.P. Draw its projections.
‘ Solution refer Fig. 4.95
1 21 | 3 4 GIVEN DATA
i 6f | 5
! - hexagonal prism
g ‘ = axis L toV.P.
‘ Since the axis is perpendicular to V.P, Front View to be drawn first.
¥ ()  Front View is a hexagon
a b{f) o cle) d = = . . :
(i)  Front View is projected down to get the Top View which comprises 3 rectangles.
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~ ASSIGNMENT

Q1. Project the Front View and topview of a hollow cylinder (Pipe) havmg outer dlameter =50 mm, inner dlameter =40 mm and
length = 50 mm, resting on the H.P, with its axis L to V.P. : :

Q2. Atriangular pyramid, of 50 mm base and 50 mm axis, is resting on its base corner on the H.P, so that the upper edge, of the base
is horizontal. The base of the pyramid is on the rear and || toV.P. Draw its projections. '

Q3. Project the frontview and topview of a pentagonal prism of 30 mm base edges and 60 mm long edges which are 1 to V.P, and
its rectangular face on top is parallel to H.P.

Q4. The frustum of a square pyramid of 40 mm base edges and 20 mm cut face (top) edges is resting on H.P. on a base edge with its
50 mm long axis horizontal and at right angles to V.P. the cut face is in front. Draw its projections.

Q5. A hexagonal prism, of 25mm base and 60 mm axis, is resting on one of the its base edges on the H.P. and its axis is perpendicular
to V.P. Project its Front View and Top View.

Q6. Project the frontview and Top View of a cylinder, with base diameter = 50 mm and height = 70 mm, resting on H.P, with its axis
perpendicular to V.P.

Q7. Draw the Front View and topview of a cone of base diameter = 30 mm and axis = 65 mm, with its axis perpendicular to V.P,
keeping the vertex in front.

Q8. A square prism, base 40 mm side and axis 70 mm long is lying on one of its rectangular faces. Its axis is perpendicular to V.P.
Draw its Front View and Top View.

Q9. The frustum of a triangular pyramid of 50 m base edge and 20 mm top edge, rests on H.P. With its base edge on it and the 60 mm
long axis parallel to H.P. and at right angles to V.P. The cut face is in front. Project its frontview and topview.

Q10. A right regular pentagonal pyramid of base edge = 25 mm and height = 60 mm, having its axis perpendicular to V.P, with its
base parallel to V.P. Draw its projections.
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PICTORIAL VIEW

Fig. 4.97
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_ Orthographic Projection

' ’:'Suppose atnanguiar prism is p]aced inl quadrant in such a way that the ¢ axis T FRONTVIEW 7 SDEVIEW
is parallel to both V.P. and H.P. (Flg 4.90) its projections are done as shown in
Fig. 4. 98 == ,

In th|s posmon of the SO|ld the Front Vlew does not reveal about the base of | |——-———- —t—
the solid, even Top View does not show it. We have to take the side view X Y
projected on A.V.P. So, side view must be drawn flrst then Front Vlew and Top
View are projected from it. :

TOP VIEW
Y Fig. 4.98
SIDE VIEW FRONT VIEW
Example 4.23 : A pentagonal prism having a 20 mm edge of its
base and an axis of 50 mm length is resting on one of its rectengular
(d")d" J . faces with the axis perpendicular to the side plane. Draw the
! d projections of the prism.
{c")e” | che'—— - G Solution refer Fig. 4.99
c!
bl b GIVEN DATA
Y - pentagonal prism
- axis perpendicular profile planed side plane
—  rectangular face parallel to V.P.
¢
b: g Steps :
di d (i) Draw a XY line
a a (i) Here, Axis perpendicular to P.P/side plane means the axis is
e 6 parallel to both V.P. & H.P.
So start with the side view which is a triangle with true shape
Y, TOP VIEW and size.
(iii) Then, project the corrosponding Front View and Top View,
Fig. 4.99 which are rectangles.
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~ Example 4.24 : Project the Front View and Top View of a pentagonal
pyramid of 30 mm base edges and 70 mm long horizontal axis, parallel to

~ V.P, when it is resting on one corner of its base with one edge of its base A,‘L"B a(b)
onteptotte ... ... -~~~ - -
Solution refer Fig. 4.100 v A I N I I o
GIVEN DATA : T e
X d Y

, 7 , = C
-  pentagonal pyramid : : : ' D K

—  Axis parallel to both V.P. & H.P. k ¢

- Standing on its corner , , b

Steps : | o

(i) Drawa XY line

(i) Since axis parallel to VP & HP helping view side view is drawn first, ¢ 1
which is a pentagon with the edge || to HP on the top side.

(iii) Then, using the projectors, get the Front View and Top View. e

Example 4.25 : The frustum of a triangular pyramid of 45 mm base edges
and 15 mm cut face to edges, is standing on one of its base edges, which is
xv,i,, 777777 | at right angles to VP. The axis is || to both V.P. and H.P. Draw its projections.
X ™~ Y | Solution refer Fig. 4.101
GIVEN DATA
| Helping view, side view must be drawn first. Then project it to get the Front
View and Top View.
|
. i
!
g 45 p—
Fig. 4.101
160
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A hexagbhalbﬁérﬁf, se 25 mm si
nd H.P. Draw its pro;ect;ons

"A,tﬁahgdlar pyrarmd base 25 mmiSIde axis 50 mm'long,—
~ both the pianes Draw its prOJectlons =

~ Draw its projections.

4. Thefrustumofa hexagonal pyramld of 20 mm base edges and 10 mm cut face top edges is restmg on H P.ona base edge W|th —

i 50 mm Iong axis horlzontal and parallel to V P.The cut top face is in front Draw its pro;ectlons

4.7.3 'PROJECTION OF SOLIDS WHEN ITS AXIS PARALLEL

TO REFERENCE PLANE & INCLINED TO THE OTHER

~ CASE () WHEN THE AXIS INCLINEDTOH.P.&
PARALLEL TO V.P.

Fig. 4.1 02 shows pictorially a square'pyra'r:hid with its axis J_ to the
H.P.and || to the V.P.in the first step and having its axis inclined at 6
to the H.P.

This kind of two steps are required, when the axis of a solid inclined
to any one of the reference principal plane.

- 3 A cyhnder base 40 mm dlameter aXIS 60 mm Iong, is Iylng on the ground on |ts generators WIth the aXIs || to both V P. and H P

Fig. 4.102
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 Engineering Graphics

' ’:'lt'sri'ptfo'j{e'ctiohs 'ére';doin'ef as follows. Fig. 4103 —

(i) Initially, the solid is assumed to have its axis perpendlcular to H.P.
= ,;Then V|ews are drawn for thlS S|mple posmon =

(ii) Thenin the second step, the solid is tilted to the given |ncI|nat|on

with H.P. Then redraw to Front Vlew in the prewous step tothe

'requlred inclination.

(iii) Required Top View will be projected from the Front View.

Example 4.26 : A pentagonal prism having 20 mm edges at its base and
axis of 70 mm length is resting on one of the edges of its base with its
axis parallel to the V.P. and inclined at 30° to the H.P.

GIVEN DATA

- Pentagonal prism 20 mm X 70 mm

- axis || to VP and inclined to H.P. at 30°

Steps 1:

Steps 2:
Steps 3:

Steps 4:

Steps 5:

162

Assume, the axis is perpendicular to H.P. start drawing with
the Top View, which is a pentagon i.e., true shape of the base
Fig. 4.104

Project the Front View above XY

Then redraw this Front View with axis inclined at 30° to the XY
line.

Draw vertical projectors from each of the redrawn points in
the Front View and horizontal lines from corosponding points
in the topview drawn in step I.

Note the corrosponding points of intersection and join them
to obtain projections of all the surface boundaries.

- Downloaded from www studiestoday.com
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= 'Example 4.27 Draw the pro;ectlons of a hexagonal pyramid base 20 mm;
side and axis 45 mm Iong, has an edge of its base on the ground Its axis is

- Downloaded from www.studiestoday.com

_inclined at 60° to the ground and parallel to the VP

Solution see F|g 4105

(i)

Assuming the axis to be L to the ground, draw the Top View abcdef
below XY. ,
Project the Front View as shown in F|g 4105

Now tilt the pyramid about the edge. On tilting, the axis will become
inclined to the ground but will remain || to V.P. The axis makes 30° angle

with XY.

Now from this Front View project all the points downwards and draw
horizontal lines from first Top View.

Reproduce the new Top View by joining the apex with the corners of
the base and also draw lines for the edges of the base as shown in the
fig. 4.105.

Hidden portion of the pyramid is shown by dashed (dotted) lines.

Example 4.28 : The frustum of a cone of 45 mm base dia, 25 mm cut face
diameter and 50 mm axis, rests on H.P. so that its axis is || to V.P. and inclined
at 30° towards the right. Draw its projections, when the cut-face is one top.

Solution Fig. 4.106
Stepsl: (i) Thefrustumisassumed to be in the simple position is axis L

to H.P. So Draw its Top View first which are concentric circle
® 25 and ¢ 45
(i) Project the Top View above XY to get the Front View.

Steps Il : (iii) Tilt the Front View to the required inclination is axis makes

30° with XY line.

(iv) Project down this Front View and project horizontally from
the previous Top View, to draw the required Top View,
matching the corrosponding points.

Note : The titled circular ends are seen as ellipses in the topview, i.e.
compressed (foreshortened) circle is ellipse.

_ Orthographic Projection

) 0
§\ “da>ef
x clb' dlal elf c'bl
a ai
b f by fi
0
TP
o1 :‘\§
¢ e c e
d i
STEPI STEP II
Fig. 4.105
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8 | 7 w
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| o~ \:@ ‘
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. | o
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STEPI STEFPII

Fig. 4.106
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~ ASSIGNMENT

A triangular prism with 25 mm edges at its base and the axis 60 mm long is restlng on one of the edges of its base with axis || to
V.P. and inclined at 30° to the H.P. Draw the projections of the prism. ' :

A pentagonal pyramid of 25 mm edges of its base and axis 50 mm, has its axis perpendicular to the V.P. and 50 mm above the
H.P. Draw the projections of the pyramid if one edge of its base is inclined at 30° to the H.P.

A frustum of square pyramid of 20 mm edges at the top, 40 mm edges at the bottom and 50 mm length of the axis has its side
surface (face) inclined at 45° to the H.P. with axis || to V.P. Draw the projections of the frustum.

The frustum of a cone, which is 90 mm base diameter and 30 mm top diameter. Draw the projections of the cone frustum when
its axis is parallel to the V.P. and inclined at (i) 30° to H.P. (ii) 60° to the H.P.

ACTIVITY

You will be studying about the development of surfaces in the later unit of this book. Using the knowledge of development of
surfaces, develop different types of solids like prisms, pyramids, cones etc. and study their projections in different possible
positions. Make sphere out of plasticine or clay. Cut the sphere into 2 halves to get himisphere.

164
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STEP1I STEPII

Fig. 4.108

Fig. 4.107
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~ PROCEDURE FOR DRAWING PROJECTIONS OF SOLIDS HAVING AXIS PARALLEL TO THE H.P. & INCLINED AT TOTHEVP

(i)

When the axis is inclined to V.P, assume it to be perpendlcular to VP and draw, the true shape of the base in Front Vlew and ,

~ project the Top View from it.

Using proper conventional Ilnes redraw the Top V|ew so that the axis is mclmed at the given angle d) to XY Ilne

Draw vertical projectors from various points of redrawn Top View and horizontal lines from the Front View in the | step. The

'rcorrespomdmg points of intersection of these horlzonta| and vertlcal lines locate the positions of the concerned points in the
Front View, in the Il step.

Complete the Front View of the solid by drawing all the surface boundaries using outlines or short dashed (dotted) lines,

~ depending upon their visibility.

Example 4.29 : A hexagonal pyramid having 20 mm sides
atits base and an axis 70 mm long has one of the corners b il y_ ¢
of its base in the V.P. and its axis inclined at 45° to the V.P. , . . 7
and parallel to the H.P. a v d G 2 — d
Solution see Fig. 4.109 |
fi . e f &
(i) First assume the axis to be perpendicular to V.P. . | 4
and draw the true shape of the base, is hexagon X . 0 Vi (: y ; Y
in Front View locate the axis and join it to the | (f;K G
corners of the hexagon. i A ‘)’
eDd
(ii) To view in this simple position is drawn by |
projecting from the Front View. | ///
(iii)  Thenredraw the Top View in the | step, so that the ! Z
axis is inclined at 45° to XY line. y v
(iv) Draw vertical projectors from this Top View and
horizontal projectors from the Front View of
- STEPI STEPII
(v) Complete the Front View of the solid by drawing
all the surface boundaries.
Fig. 4.109
166
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= 'Example 4.30: Draw the prolectlons ofa cylmder 30mm dta and axis ?f" r
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50 mm long has its axis parallel to H P and inclined at 45° to the VP

s Solutlon see Fig. 4 1 10

i)

(ii)
(iii)

(iv)

(v)

Assume the axis perpendlcular to the V.P. and draw the Front

View which is a circle.

Project Vthe Top View, which is a rectanglé

Redraw the Top View, such that the axis is inclined at 45° to XY

-~ line

Project this Top View and the previous Front View to get the
required Front View.

Circular ends are shown by drawing ellipses.

Example 4.31 : The frustum of a square pyramid with the base edge
of 40 mm and top edge of 20 mm with axis 50 mm, kept in such a way
that its axis is parallel to H.P. and inclined to V.P. at 30°. The cut face is in

front.

Solution see Fig. 4.111

In Step | Assume the axis perpendicular to V.P. and draw the
Front View which shows two square ends.

Draw the corrosponding Top View by projection.

In step (ii), redraw the previous Top View such that the axis is
inclined at 30°

Projectors should be drawn from this redrawn Top View and
the previous Front View to get the required Front View.

_ Orthographic Projection

Y
STEP1 STEP II
Fig. 4.110
- ——’—F— — =
Y
|
|
|
|
i
STEPI STEP II
Fig. 4.111
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- WHAT WE HAVE LEARNT

We now list some of the important conclusions for the projections of solid in the form of a table given below :

S.No. | Position of Solid - ~ Hints for Drawing t'herProj : | Number of Steps :

s When the axis perpendicular to H.P. Start with the Top View ~ one
2. When the axis perpendicular to V.P. Start with the Front View : one
3. When the axis perpendicular to PP. is axis Start with the side view one

parallel to both V.P. & H.P

4. Axis parallel to V.P. and inclined to H.P. at 6 (i)  Assume the axisis 1 to H.P. Two
(i)  Redraw the Front View as the
inclined view
5. Axis parallel to H.P. and inclined to V.P. at ¢ (i)  Assume the axis is L to V.P. Two
(ii)  Redraw the Top View as the
inclined view

Table 4.5 : Steps involved in projections of solids

ASSIGNMENT

Q1. Draw the projections of a pentagonal prism having 25 mm edge of its base and the axis 50 mm long when it is resting on its
base with an edge of its base inclined at 30° to the V.P.

Q2. A triangular pyramid of 50 mm edges of the base and axis 60 mm long has one of its corners of the base touching V.P. with axis
parallel to H.P. and inclined at 45° to the V.P. Draw the projections of the pyramid.

Q3. The frustum of a cone of 40 mm base diameter and 20 mm cutface diameter, rests on H.P, with its axis 50 mm long, parallel to
H.P. and inclined to V.P. at 30° towards right. Project the topview and Front View.
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Q4.

Qs.

Qé.

Q7.

Q8.
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— Orthogrdhh}c Projection

’Aisqua're ductis in the form of a fruistum of a squa'ré pyrafhid.The Sides of tob and bo:ttomjr'ére 90immfand 60 mm res’péctivéiy,'

and the length is 110 mm. Itis situated in such a way that its axis is parallel to H.P. and inclined at 60° to V.P. Draw the projections

of the duct, assuming the thickness of the duct sheet to be negligible.

Draw the projections of a square prism having 30 mm edge of its base and the axis 55 mm long when it is resting on its base
with its axis inclined at 30° to V.P.

Draw the projections of a hexagonal prism having 20 mm edge of its base and the axis 50 mm long when it is resting on its base,
with its axis parallel to H.P. and inclined at 40° to the V.P.

A triangular prism of 50 mm base edges of the base and axis 60 mm long, resting on its base and its axis inclined at 45° to the V.P.
Draw the projections of the prism.

A hexagonal pyramid of 25 mm edges of the base and 60 mm long axis, resting on its base, has its axis inclined to V.P. at 30°.
Draw its projections.

169

Downloaded from www.studiestoday.com



