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ORTHOGRAPHIC PROJECTIONS:
IT IS A TECHNICAL DRAWING IN WHICH DIFFERENT VIEWS OF AN OBJECT
ARE PROJECTED ON DIFFERENT REFERENCE PLANES
8 OBSERVING PERPENDICULAR TO RESPECTIVE REFERENCE PLANE
Different Reference planes are
Drawing

Horizontal Plane (HP),
Vertical Frontal Plane ( VP )
Side Or Profile Plane ( PP)

And

Different Views are Front View (FV), Top View (TV) and Side View (SV)
FV is a view projected on VP.
TV is a view projected on HP.

AUNILIARY PL
Ausiliary Vertical Plane  Auxiliary Intlined Plane Profild Plane
APy (ALE, (PP)
SV is a view projected on PP. F
IMPORTANT TERMS OF ORTHOGRAPHIC PROJECTIONS:
Planes.
By Pattern of planes & Pattern of views
of drawing O i
Dr. Vikas Gupta 3 g
CDLSIET Panniwala Mota
@ PATTERN OF PLANES & VIEWS (First Angle Method)
Y (TS S A PICTORIAL SET-UF OF ALL THRER FLANES.
| s ANOR

R0
THE OBJECT

BUTIN THIS DIRECTION ONLY VP ANDA VIEW ON IT (FY) CAN BE SEEN.

THE OTHER PLANES AND VIEWS ONTHOSE CAN NOT BES

@ Methods of Drawing Orthographic Projections

FIRST ANGLE
PROJECTION
INTHIS METHOD,
[ THE OBJECT IS ASSUMED TO BE|
[SITUATED IN FIRST QUADRANT |
MEANS
= ABOVE HP & INFRONT OF VP,
FRONTHE ARROW DIRECTION,
. ; First Angle Projections Method Third Angle Projections Method
INTHE SAME P o Here views are drawn Here views are drawn
YESto continue, thisprog by placing object by placing object
in 15t Quadrant in 3" Quadrant.
- - (Fvabove X-y, Tvbelow X-y) (Tv above X-y, Fv below X-y )
PRESENTAT
H = of RO
X v WITH AN OBJECT
STANDING ON HP (GROUND)
=
NOTE:-
1P HP term is used in 15 Angle method
& ACTUAL PATTERN OF
SCTUAL PATIERN OF PLANES £ ViEwS For the same R
LIPS KOTATED DOWNWARD 90 P S ROTATED I IGHT 1 0 | OFORTHOGKAPHIE FROJECTIONS  Groundterm is used D
- ) awo DRAWN N in 3 Angle method of projections e
FIRST ANGLE
FORT.V.
ORTHOGRAPHIC PROJECTIONS PROJECTION Y
{ MACHINE ELEMENTS } INTHIS METHOD, . N
| THE OBJECT IS ASSUMED TO BE| ~ N
SITUATED TN FIRST QUADRANT, V P-
OBJECT IS OBSERVED IN THREE DIRECTIONS. P — L
THE DIRECTIONS SHOULD BE NORMAL
TO THE RESPECTIVE PLANES.
AND NOW PROJECT THREE DIFFERENT VIEWS ON THOSE PLANES.
THESE VEWS ARE FRONT VIEW , TOP VIEW AND SIDE VIEW.

SIDE VIEW IS A VIEW PROJECTED ON PROFILE PLANE ( PP )

X|
FIRST STUDY THE CONCEPT OF 157 AND 37" ANGLE
PROJECTION METHODS

- >
.
=
HP
NEXT 26

< .
ACTUAL PATTERN OF
PLANES & VIEWS.
N
FIRST ANGLE METHOD
OF PROJECTIONS

)
FRONT VIEW IS A VIEW PROJECTED ON VERTICAL PLANE (VP )
TOP VIEW IS A VIEW PROJECTED ON HORIZONTAL PLANE ( HP )
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PICTORIAL PRESENTATION IS GIVEN
DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD

FORTY.

PICTORIAL PRESENTATION IS GIVEN
DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD

lici

(ORTHOGRAPHIC PROJECTIONS|

ERONTVIEW LHLSIDE VIEW

ToPVIEW

PICTORIAL PRESENTATION IS GIVEN
DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD

7
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ERONTVIEW LHSIDE ViEW

PICTORIAL PRESENTA
DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD

FORT.Y.

PICTORIAL PRESENTATION IS GIVEN
DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD

ToPVIEW

FORTY.

PICTORIAL PRESENTATION IS GIVEN
DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD

ORTHOGRAPHICPROJECTIONS

FRONTVIEW LHLSIDE VIEW

ToPVIEW

PICTORIAL PRESENTATION IS GIVEN
DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD

STUDY FORT.Y.
ILLUSTRATIONS
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PICTORIAL PRESENTATION IS GIVEN

ORTHOGRAPHIC PROJECTIONS

DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD




FORT..

PICTORIAL PRESENTATION IS GIVEN "%
DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD

FORTYV.

PICTORIAL PRESENTATION IS GIVEN
DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD

ORTHOGRAPHIC PROJECTION E

ERONTVIEY LILSIDE VIEW

PICTORIAL PRESENTATION IS GIVEN

DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD
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PICTORIAL PRESENTATION IS GIVEN ~ Iorview
DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD
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PICTORIAL PRESENTATION IS GIVEN
DRAW FV AND TV OF THIS OBJECT

BY FIRST ANGLE PROJECTION METHOD

STUDY
ILLUSTRATIONS,

FORT.Y.
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PICTORIAL PRESENTATION IS GIVEN
DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD

ALLVIEWS IDENTICAL

r STUDY

ILLUSTRATIONS
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ORTHOGRAPHICPROJECTIO

ALLVIEWS IDENTICAL

PICTORIAL PRESENTATION IS GIVEN
DRAW THREE VIEWS OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD

FORT.V.

ORTHOGRAPHICPROJECTIO
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PICTORIAL PRESENTATION IS GIVEN

PR——
DRAW THREE VIEWS OF THIS OBJECT °
BY FIRST ANGLE PROJECTION METHOD 0 —

b e

0SQUARE

PICTORIAL PRESENTATION IS GIVEN
DRAW FV AND SV OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD
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ORTHOGRAPHICPROIECIIOH FoRTY. PICTORIAL PRESENTATION IS GIVEN  ORIHOGRAPHIC PROJECTIO
LRI PROTES IO Y. DRAW FV AND TV OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD
ORTHOGRAPHICPRO, FORTY. i
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T ) e B >><_
f PICTORIAL PRESENTATION IS GIVEN
_L DRAW FV AND TV OF THIS OBJECT PICTORIAL PRESENTATION IS GIVEN
BY FIRST ANGLE PROJECTION METHOD DRAW FV AND TV OF THIS OBJECT
e BY FIRST ANGLE PROJECTION METHOD
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PICTORIAL PRESENTATION IS GIVEN “"DRAW FV AND TV OF THIS OBJECT 5o PICTORIAL PRESENTATION IS GIVEN —
‘DRAW FV AND SV OF THIS OBJECT DRAW FV AND TV OF THIS OBJECT w T o o, EEONTVIEW
BY FIRST ANGLE PROJECTION METHOD
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PICTORIAL PRESENTATION IS GIVEN T.V. TOPVIEW
DRAW FV AND TV OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD
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PICTORIAL PRESENTATION IS GIVEN
DRAW FV AND LSV OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD
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PICTORIAL PRESENTATION IS GIVEN
DRAW FV AND SV OF THIS OBJECT
BY FIRST ANGLE PROJECTION METHOD
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ORTHOGRAPHIC PROJECTIONS  iRel
OF POINTS, LINES, PLANES, AND SOLIDS.

TO DRAW PROJECTIONS OF ANY OBJECT,
ONE MUST HAVE FOLLOWING INFORMATION
A) OBJECT

{ WITH IT’'S DESCRIPTION, WELL DEFINED.}

B) OBSERVER
{ ALWAYS OBSERVING PERPENDICULAR TO RESP. REF.PLANE}.

C) LOCATION OF OBJECT,
{ MEANS IT'S POSITION WITH REFFERENCE TO H.P. & V.P.}

TERMS ‘ABOVE' & ‘BELOW’ WITHRESPECTIVETO H.P.
AAND TERMS ‘INFRONT' & ‘BEHIND’ WITH RESPECTIVE TO V.P
FORM 4 QUADRANTS.
(OBJECTS CAN BE PLACED IN ANY ONE OF THESE 4 QUADRANTS.

IT IS INTERESTING TO LEARN THE EFFECT ON THE POSITIONS OF VIEWS ( FV, TV )
OF THE OBJECT WITH RESP. TO X-Y LINE, WHEN PLACED IN DIFFERENT QUADRANTS.

STUDY ILLUSTRATIONS GIVEN ON HEXT PAGES AND NOTE THE RESULTS.TO MAKE IT EASY
HERE APOINT 1) IS TAKEN AS AN OBJECT. BECAUSE IT'S ALL VIEWS ARE JUST POINTS.

NOTATIONS

FOLLOWING NOTATIONS SHOULD BE FOLLOWED WHILE NAMEING
DIFFERENT VIEWS IN ORTHOGRAPHIC PROJECTIONS.

IT'S TOP VIEW a ab

IT'SFRONT VIEW &’ a'b’

IT'S SIDE VIEW a” a”"b”

SAME SYSTEM OF NOTATIONS SHOULD BE FOLLOWED
INCASE NUMBERS, LIKE 1, 2, 3~ ARE USED.

d

(Pictorial Presentation)
— g

Q (-
AlLine

perpendicular
toHp

Fuis a vertical ine
‘Showing True Length)
&

Tvis a point.

&
/o Vp

Orthographic Pattern

(Pictorial Presentation) Note: VP
Fua Ty bolh are
. Ry
&
Aline both show T. L.
/o Hp
& X ¥
//toVp
[
H.P.

s |
AR SoNTAN S PROJECTIONS OF A POINT IN FIRST QUADRANT.
Placedin | 2'0 QUADRANT 157 QUADRANT
different AL POINT A ABOVE HP| POINT A ABOVE P POINT AIN HP
adrants & INFRONT OF VP &INVP & INFRONT OF VP
ndits FV& Ty - =X
—— HP gmmm ossenven
picToRAL picToRAL
ol senven y PRESENTATION PRESENTATION
itis a viewon A A ey
P.Butas Ty i g, %
< view on
it rtated N
nclociwise
direction-The
e ORTHOGRAPHC PRESENTATIONS
P ya @ oragpEciEs Yy
/ Frabovesy, Fuabovexy, Fronx,
L HP <= ossenven Tvbelowxy. Tvon xy. Tvbelow xy.
Observoand t
rocoss. P S
o . !
POINT A IN A" POINTAIN X X X
3 QUADRANT W 4™ QUADRANT
or Ty Orthographic Pattern <P

l Fyinclined oxy | | ¥P
. TV parallel t0 xy.
V¥

A Line inclined to Hp

I"“lm;”

2% Quad. 157 Quad.

Iy
¥ ’“!mm

Observet

xJ HP

x
”’ﬂm,,”

W

39 Quad. " Quad.

L ﬂm,,”

IF OBSERVED ALONG X-Y LINE (IN RED ARROW DIRECTION)
WILL EXACTLY APPEAR AS SHOWN ON RIGHT SIDE AND HENCE,
IT IS FURTHER USED TO UNDERSTAND ILLUSTRATION PROPERLLY.

BIEC
PROJECTIONS OF STRAIGHT LINES.

INFORMATION REGARDING A LINE means
IT'S LENGTH,
POSITION OF IT'S ENDS WITH HP & VP
IT'S INCLINATIONS WITH HP & VP WILL BE GIVEN.

AIM:- TO DRAW IT'S PROJECTIONS - MEANS FV & TV.
SIMPLE CASES OF THE LINE

AVERTICAL LINE ( LINE PERPENDICULARTO HP & // TO VP)

LINE PARALLEL TO BOTH HP & VP,

LINE INCLINED TO HP & PARALLEL TO VP.

LINE INCLINED TO VP & PARALLEL TO HP.

LINE INCLINED TO BOTH HP & VP.
STUDY ILLUSTRATIONS GIVEN ON NEXT PAGE

SHOWING CLEARLY THE NATURE OF FV & TV
OF LINES LISTED ABOVE AND NOTE RESULTS.

and
parallel to Vp
(Pictorial presentation)

HP.
Orthographic Projections.

Tvinclined oxy | [ VP
l Fv parallel to xy.
v .

ALine inclined to Vp
d

an
parallel to Hp
(Pictorial presentation)

HP.

ForTv

ForTy

(5) Atine inciined to both
Hp and Vp

(Pictorial presentation)

On removal of object
i.e. Line AF

Fvas a image on Vp.
Ty as a image on Hp.

Orthographic Projections.
Fu s seen on Vp clearly.
To see Tv clearly, HP is
rotated 90° downwards,
Hence it comes below xy.

Note These Facts:-
Both Fv & Tv are inclined to
(No view is parallel to xy)
Both Fv & Tv are reduced lengths|
(No view shows True Length)




Orthographic Projections.
f Line AB
are shown below,

Note the procedure Note!
When Fv & Tv known,
How!to find True Length.

When True Length is known,
How 1o locate Fv & Tv.

the procet

of TLis drawn

T e Congh (T =2 0 220
2)Angle of TLwith Hp - ©
3 Angle of TLwith Vp - @
4 Angle o FV with xy 0L

The most important diagram showing graphical relations
among allimportant parameters of this topic.
Study and memorize it as a CIACUIT DIAGRAM
And use in solving various problems.

PROBLEM 1)
Line AB is 75 mm long and it is 30° &

GENERAL CASES OF THE LINE INCLINED TO BOTH HP & VP
«

ssed on 10 parameters).

? Which 40 ncined to Hp & Vs g
& inclined o Hp & Vp respecivly
osp with Hp & Vp) to determine Fv) VP, 5) Angle of TV with xy — EndAis 12mm above Hp and 10 mm b b
e} e ) LTV (length of FV) ~ Component (a-1) infront of Vi
: b b VLRV Glength of TV) — Gomponent (a1 Draw projectons. Line s in 1# quadrant
" ry ‘s 8) Posiion of A- Distances of a & a' from xy W
" “ SOLUTION STEPS: -
s | . 9) Posion of B- Distances of b & b from xy by T—— \
10) Distance between End Projectors 2) Locate a' 12mm above xy line |
M v &2 10mm below xy ine.
Y Y /{W 3) Take 300 angle from ' & 40° from @
NOTE this a and mark TL Le. 75mm on both
1 ] 5 = 0 & O Consiructwiha® lines. Name those points by'andb,  X- Y
! Ny |1 o respectively.
/ 9 & Constructwith @ 4) Join both points with a' and a resp. a LV s
b * b & by’ on same locus. 5) Draw horizontal lines (Locus) from J
- both points
P. B HP b b b & by on same logus. 6) Draw horizontal component of TL.
1 2 o pomtb, and name 1
(the length a1 gives length of Fv
Here TV (ab) is not //to XY line  In this sketch, TV is rotated Here a-1is component °0Q ammsa T as we have seen already ™ L
its onding FV and made /to XY line. of TLab, gives length of Fv. N Q/ Tiso Ramember 7)Extend it up to locus of 8 and
a'b'is not showing i vpto HP. d rotating a'as contor locate b' as
True Length & FV a'b, Is showing Locus of ” and further rotated is drawn .1 fother rotated 10 tocate view: shown. Join ' b'as F
o 2 willbe Fu. ;
True Inclination with Hp. True Longth Viows aro ahiays rotate, made horizontal & 8 From b drop a projector down b b,
iy arawing componnt iy rotated, madshorizont "ward 8. et point b Join a & b I
True Inclination with Hp. of other TL(a'by’) Tv can be drawn. J Le. Tv.
PROBLEMS: BRI
PROBLEM2: F of line AB is 50° inclined to xy and measures 55 PROBLEM 4 -
Line AB 75mm long makes 45° inclination with Vp while it's Fv m:kes 55 mm long while it's Tv is 607 inclined to xy line. Line AB is 75 mm long_It's Fv and Tv measure 50 mm & 60 mm long respectively.
EndAls 10 mm above Hp and 15 mm i front of Vp.Ifline is in 1* quadrant end Ais 10 mm above Hp and 15 mm in ront of End Ais 10 mm above H 5 mm in front of Vp. Draw projections of line AB
draw s projections and find it inclination with Hp. ) Vp, draw it's projections,find T, inclinations of line ifend B is in first quadrant Find angle with Hp and Vp.
W b, tocusor with Hp & Vp v .
Solution Steps- 7
Cy .
2 Draw one projectorfor SOLUTION STEPS: SOLUTION STEPS:
L ookt & Draw sy ine and ane projector 7 Draw xy ine and one projector &
vatsmmbclowsy. AN 2.Locate &' 10 mm above xy and 2.Locate &' 10 mm above xy and ™
rawa line 45°inclined 10 xy. 550 \ 15 mm below xy line. 15 mm below xy line.
A 3.Draw Iocus from thess points 3.Draw locus from thess points
Drawlocus from point by . 4.Draw Fy 50° to xy from a and . 4.Cut 60mm distance on locus of a L8 v
5.Take 55 angla from a'lor Fv « mark b’ Cutiing S5mm on . X o & mark 1"on fas it is LTV. a
xyline. y 5.Similarly draw Tv 60° 10 xy y 5.Similarly Similarly cut 50mm on X- Y
6.Drawa vertial line from b, from a & drawing projector from b locus of a and mark point 1 as it is LFV.
up 10 locus of a and namet 1. , Locate pointb and join 6.From 1" craw a vetical lne upward
i horizomal componntol NoE LEV 6.Then rotating views as shown, R GT and from ' taking TL ( 75mm ) in S 3 LIS
7 Comiant o locus of a'and = focate True Lengths ab, & aby v/ compass, mark b’ point on i .
: and theirangles with Hp and Vp. Join'a b points N
N < 7. raw locus from by N
N N 8. With same steps below get b point N
N N\ and draw also locus from i N
) . . 9.Now roating one of the components N\ N
2 <@ R Le. -1 locate b’ and join a' with A R
N N 0 get Fu
: N \ 10.Locate v similarly and measure
tagomys T s Locusor s . Angles © & @
It will be true angle of line with HP. b by b
TROBLEM oo TR [F<BD]

T.V. of a 75 mm long Line CD, measures 50 mm.
EndC is in Hp and 50 mm in front of Vp.
EndD is 15 mm in front of Vp and it is above Hp.

Draw projections of CD and find angles with Hp and Vp. _d

SOLUTION STEPS:
Draw xy line and one projecor.
2.Locate ¢’ on xy and
© 50mm below xy line.
3.Draw locus from these points.
4.Draw locus of d 15 mm below xy
5.Cut 5omm & 75 mm distances on
locus of d from ¢ and mark points
8 d, as these are Tv and line CD
lengths resp.& join both with c.
6.From d, draw a vertical ine upward
Up 0 xy Le. upto locus of ¢’ and
draw an arc as shown.
7 Then draw one projector from d to
meet this arc in o' point & join ¢ d
8. Draw locus of d'and cut 75 mm
on tfrom ¢'as TL
9Measure Angles 0 & @

&'} LocuUsoF &' & d',
~

; ]

Y

9 Locusor d&d,

A

GROUP (B)
PROBLEMS INVOLVING TRACES OF THE LINE.
TRACES OF THE LINE:

THESE ARE THE POINTS OF INTERSECTIONS OF A LINE ( OR IT'S EXTENSION )
WITH RESPECTIVE REFFERENCE PLANES.

A LINE ITSELF OR IT'S EXTENSION, WHERE EVER TOUCHES H.P,
THAT POINT IS CALLED TRACE OF THE LINE ON H.P.(IT IS CALLED H.

SIMILARLY, A LINE ITSELF OR IT'S EXTENSION, WHERE EVER TOUCHES V.P,,
THAT POINT IS CALLED TRACE OF THE LINE ON V.P.(IT IS CALLED V.T.)

T.- 1tis a point on Vp.
Hence it s called Fv of a point in Vp.
Hence it's Tv comes on XY line.( Here onward named
H.T.- itis a point on Hp.
Hence itis called Tvof a point in Hp.

Hence it n XY line.( Here

STEPS TO LOCATE HT.
(WE

2. Name this point h’
(as itis a Fv of a point in Hp)
3. Draw one projector from b,

4. Now extend Ty to meet this projector.

‘This point is HT

STEPS TO LOCATE VI.

(WHEN PROJECTIONS ARE GIVEN.)
1. Begin with TV. Extend TV up to XY line.

2. Name this point V
(asitisa Ty of a point in Vp)
3. Draw one projector from v.

4. Now extend Fv to meet this projector.

‘This point is VT

IN PROJECTIONS ARE GIV]
1. Begin with FV. Extend FV up to XY line.

Observe & note -«
1 Poinis ' & v always on x-y lie.

2.V & v always on one projector
3HT & I always on one projector
4 always co-lincar,

B Ty

always co-linear

|
|
|
|
|
|
|
|
|
o
|
|
|
|
|
|
|
|
|




PROBLEM 8 - Projectors drawn from HT and VT of a line AB

PROBLEM 6  Fy ofline AB makes 457 ange with XY fn and msres 60 .
Line’s Tv makes 30° with XY I Ais 15 mm above Hp VT is 10 ZFOBLE"J AB s 10mm above Hp and other end is 100 frontof are 80 mm apart and those drawn from it's ends are 50 mm apart.
below Hp. Draw projections of line AB,determine inclinations with Hp & Vp and locate HT, VT. ne end of line AB is 10mm above Hp and other end is mm In-front dAis 10 bove Hp, VT is 35 below H
D e e 0% P is 450 nclined to xy whil 1 HT & VT are 45mm and 30 mm below y rospectively. a5 HT s 48 i o f Vo, Draw preyoenons,
b Draw projections and find TL with i’ inclinations with Hp & VP onkto ranes and ind TLof line & fcinationsvih Fs &nd V.
- | LOCUSOFb &b,
S -
L
¥ soLuTion sTees:
s 0o, Oraw inoand o et
B ; Y i apart and locate
Jow xy and 55 mm
souumousrers: sl R B
Draw xy line, one projector and X s | 2 Locate hand v on x 26 vsual y
locale fv 2 15 m v 0 TN
Take 45° angle from ' ant SOLUTION STEPS:- N 3.Now just like previous two problems,
sking 60 mmon i Iocate ket v a D e, one prjctr ns - Extonding cortan nes complte Fv & Tv
Draw ocus of VT, 10 mim below xy 2 locate a . 100 And as usual find TL andits inclinations.
& extending Fv fo this locus locate V1. Draw locus 100 mm blow 3 for poiis . b b
as v lie on one sine. Draw loci for VT and HT, 30 mm & 45 mm
Draw projector from 1, locate v on x. belowy respeciivel
From v take 30° angle downward as b Take 45° angle from  and extend that line backward A
Ty and s inclinaion can begin wih 1 tolocate ' and VT, & Locate v on xy above VT.
Draw projector from b’ and locale b Le.Ty poit. Locate HT below ' as shown —
Now rotaing views as usual L an Then join v~ HT — and extend to get 1op view end b,
its inclinations can be found. Draw projector upward and locate b Make a b & &' dark. o T Tocusor
Name extension of Fv. touching xy as Now s usual rotatin views find TL and its inclinations.
and below i, on extension of Ty locate HT.
BB
PROBLEM 9:- PROBLEM 10 -
point, Line AB 100 mm long is 30°and 45" incined (0 Hp & Vp respecively, o Aline ABis 75 mm long. I's Fe & Ty make 45" nd 60 incinations with X-Y line resp
i v 8 VT"ars considared 2 fusk poml‘, then true lnclinations of line with End Ais 10t above Hipand i’ VT is 20 mm below Hp p s 15 gt VT 2 ety B L it
Hp & Vp i.e. angles® & & can points VT'& V. Draw projections ofthe n and s HT. Draw projections, find inlinations with Hp & Vp. Ao locate HT.
B
-
® BV
L4 o
oW
— Locusofa &0’ 7,
& " SOLUTION STEPS:- Locusofa &a," w, a’
< Then from point v & HT vaw y, one projector S Y 7 \
B ‘any \ and locate on it VT and V. @ x_v h'
gles i & @ can be drawn Draw locus of 2 10 mm above » ) @ . ¥
b . B0 \
Xt . & Teke 30° flom VT and draw a e e 0 K
From point VT’ & h Where i intersects with locus of T N i 0
angles « & @ can be drawn. namet 2, as iis TL of that par. T ©
8 © From a," cut 100 mm (TL) on it and locate point b, SOLUTION STEPS: i
o craw Similar to the previous only change i
VT & Mark on it distance VT-a," l.e.TL of extension & name it a; sinstead of line's inclinations,
Extond this line by 100 mm and mark point b views inclinations are given +f
Draw i's component on locus of VT Sofsako thoe angle fom VT &
& furher rlate {o get oiher end of Fy e operly,consiruct Fv & Tvof extnsion,
d Join it with VT" and mark intersection point then determine it's TL{ \-a, v
withlocus of &) ond name 1 o andon s extension mark TL of e
& Now s usual locate points a and b and h'and HT. and proceed and complte .
» B
b b
TR
LINE IN A PROFILE PLANE (MEANS IN A PLANE PERPENDICULAR TO BOTH HP & VP)
ForT.v.
PROBLEM 11 - The projectors drawn from VT & end Aoffne AB are d0mm apart

ExdAls Lsmm sbove Hp
line is 75mm long, deaw i’ proje

and 25 mm in front of Vp. VT of
i

f line i 20 mm below Hp.
linations with HP & Vp.

D o prfectors o VT 8 o0 &
Locate these points and then
!

YOU CAN COMPLETE IT.

Line AB is in AVP s shown in above

can clearly sce that the
VP = Inclinat

ICSTV (a by is shown projected on Hp.(Looking i arrow direction)

jon of TV with XY line

ORTHOGRAPHIC PATTERNOF LINE IN PROFILE PLANE

; -
W 1 LSV
i i
3
X ’T Cd

Results:
1.TV & FV both are vertical, hence arrive on one single projecor.
2.1ts Side View shows Trus Length (TL)

3. Sum of it's incinations with HP & VP equals to 90° ( 6 + & = 09|
4.s HT & VT arrive on same projector and can be easily localed
From Side View.

OBSERVE CAREFULLY ABOVE GIVEN ILLUSTRATION AND 2 SOLVED PROBLEM.




APPLICATIONS OF PRINCIPLES OF PROJECTIONS OF LINES
PROBLEM 12 :- Line AB 50 mm long. makes 30" anle with Hp INSOLVING CASES OF DIFFERENT PRACTICAL SITUATIONS.
s in an Aux Nerical Plane 450 inclined 1o Vp. Locusob
EndAls 15 mm hove Hp and VI 10 below X lne T PROBLEM 13 - Alinc AB, 75mm long. has onc cnd A in Vp. Ot end B i 15 mm sbove Hp
Draw projections, fine angle with Vp and Hi. and S0 mm in front of Vp Drav the projctions of the ine when sum of s In these types of problems some situation in the field
Inclinations with HP & Vp i 90°, means it ying in aprofile plane. o
Find truc angles with ref planes and i’ races i,
Its relation with Ground ( HP )
nd
Y R nda a Wall or some vertical object ( VP ) will be given.
SOLUTION STEPS:- v
Atercrawing y lino end on projocor - Emmies R e Lo Indirectly information regarding Fv & Tv of some line or lines,
L g:‘ev‘;l’ view of ALe point aonxy as N 7 . inclinedto both reference Planes will be given
Locate Fv of B i.e.b'15 mm above xy as. 3, o an 5
itis above Hp.and Tv of B . b. 80 1 13 71 you are supposed to draw it's projections
below xy asitis 50 mmin front of Vi /
Draw s,d’e view tuctre o Vp and te \_further to determineit's true Length and it's inclinations with ground.
opiew
§ and locat 0int B 1.0, b
L~ | Locusofty From s oot cut 75 mm dstance on Vp and B
" Mk as Al i Vp. Ths \s‘:\;u&\/Tul line.) b e o
‘ou sure can complete rom this point draw focus to HT & actual pictures of those situations are given
revious problems! Extend SV up to Hp. It will be HT. As itis a Tv oty linisetad ficsalelea CHECK YOUR ANSWERS
(et Rotate it and bring it on projector of b. Now looking for views in given ARROW directions, B
Now s discussed earlier SV gives TL of line YOU are supposed to draw projections & find answers, )
and at the same time on extension up to Hp & Vp Off course you must visualize the situation properly. ALL THE BEST !!
gives inclinations with those panes.
PROBLEM 15 « Two mangos on 8 6@ A & 8 are 5 1 and 000 m above ground
PROBLEM 14:Two bject, ower () andan crange @) e witi  etangular compourd wal andthose are 1.2 m & 1.5 m from a 0.3 m thick wall but on opposite sides of i PROBLEM 16 - s, ob & oc are thee lines, 25mm, 45mm and 65mm
Yhose P& Q ao wals mesing a 9. Fower Al & 5 M rom wali P & Q espactivaly. Ifthe distance measured between them along the ground and parallel 1o wall is 2.6 m g respectively Al cqualy inclined and the shotest
Orange B is 4M & 1.5M from walls - rawing projection, them Then find real distance between them by drawing thei projections.

is vertical.This fig. is TV of three rods OA, OB and OC
whose ends AB & C are on ground and end O s 100mm
e e e R
R e e

Wilower & 15 M and orange 5 35 M above 1he Ground. Consder autabie scle.

v
>0
85
sy ¢
A
0.3M THICK
— |
45mm
B+

. PROBLEH 19: perso obseres woaets, A& B, o he gaund, o owr 15 Migh .

PROBLEM 17:- A pipe line from point A has a downward gradient 1:5 and it uns due East-South. rves e PROBLEM 19:-Guy ropes of two poles fixed at 4.5m and 7.5 m above ground,

R PonL 515 o A i i £ f A and 1 S e 1 . e o o B s el o depression 045 Obfec s dus Nt st ocin ofchnver 7 sty 2cont O utdg 5 i, ke 30 50 mcnalons

20° Due East of South and meets pipe line from A at point C. oK s due West direction. Draw projections of situation and find distance of objects from ‘with ground respectively. The poles are 10 M apart. Determine by drawing their
ol fom A pat . e i o s s

projections,Length of each rope and distance of poles from building.




PROBLEM 22.
gthened by four stay rods from each corner PROBLEM 21:- A horizontal wooden platform 2 M long and 1.5 M wide is supported hy four chains Aroom is of size 6.5m L ,5m D,3.5m high.
M and 0.7 M from two adjacent walls respectively, from it's corners and chains are attached to a hook 5 M above the center of the platfor An electric bulb hangs 1m below the center of ceiling.
1 rod with loorig. Draw prjoctons 1 thechjocs and deerming ongihof sach e aong wih 2 ncinaion withground ‘Aswitch is placed in one of the comers of the room, 1.5m above the flooring
Draw the projections an determine real distance between the bulb and switch.
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BRI PROBLEMNO.21 TR TR
TV of a 75 mm long Line CD, measures 50 mm. PROBLEMNO.25
AFICTURE FRAME 210 IDE AND 1 1 TALLIS FESTING ON HORZOWTAL WALLAALING ‘SOME CASES OF THE LINE End Cis 15 mm below Hp and 50 mm in front of V. End A of line AB is in Hp and 25 mm behind Vp.
AKES 35° INCLINATION WITH WALL. T IS ATTAAGHED TOA HOOK IN THE WALL BY TWO! s 3 bowe o
e e R K A Ao AN s rwEeN THEM IN DIFFERENT QUADRANTS. Dis 15 mm in front of Vp and it is above Hy End B in Vp.and S0mm above Hp.
Draw projections of CD and find angles with Hp and Vp. Distance between projectors is 70mm.
- - Draw projections and find it’s inclinations with Ht, V.
— BELOW HP- Means- Fv below xy
BEHIND V p- Means- Tv above xy. @ & Locusor & & d Locusor v s
by '
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PROBLEVNG.26
T — mompo PROJECTIONS OF PLANES
Line i 300 incined to i, nd A of a line AB is 25mm above Hp and end B is 55mm behind Vp. 3 .
“There is a point Pon AB contained by both HP & VP. The distance between end projectors is 75mm. In this topic various plane figures are the objects.
D ; e If both it's HT & VT coincide on xy in a point, P R
raw projections, find inclination with Vp and traces. S i A )
35mm from projector of A and within two projectors, Thati ' i
Draw projections, find TL and angles and HT, VT ) A vS A yjeske dinithe) probl B
To draw their projections means F.V, T.V. & S.V.
& 55 What will be given in the problem?
I T Description of the plane
bl ™ Y It’s position with HP and
i
In which manner it’s position with HP & VP will be described?
3 -/
P n —
i 1.Inclination of it's SURFACE with one of the reference planes will be given.
LocusoFb &b, pS—— g W '« EDGES other refe . - dives
b b 3 3 2. Inclination of one of it’s EDGES with other reference plane will be given
s b [ 2. Inclination of f it’s EDGES with other ref I Il b
Hence this will be a case of an object inclined to both re
— — =




CASE OF A RECTANGLE - OBSERVE AND NOTE ALL STEPS. AR AR

PROCEDURE OF SOLVING THE PROBLEM: ; o

S e s S e oo T INTHREE STEPS EACH PROBLEN GANBE SOLUEDI( AS Shown In Previous llustration ) Rt 30mm and. 50mm. | | 1 Stao ncline o atich psre? . FI>
cctangle 30mm and SOmm : ane?
e sides s resting on HP on one | | 2 Assumption for nitial position? -/ 1o HP
STEP 3. After this,consider side/edge inclination and draw 3% ( final) Fy & Tv. B SRUl| | 3- So which view will show True shape? — TV
. . 8 . to VPwhile the surface of the 4. Which side will be vertical? ---One small side.

ASSUMPTIONS FOR INITIAL POSITION: plane makes 45" inclination with | | Hence begin with TV, draw rectangle helow X-¥

(Initia Position means assuming surface // to HP or VP) HP. Draw it's projections. drawing one small side vertical.

1.Ifin problem surface is inclined to HP — assume it // HP

Or If surface is inclined to VP~ assume it / to VP Surtace /10 Hp sutceectnodioth | Aty
C

2. Now if surface is assumed // to HP- It's TV will show True Shape.
And  If surface is assumed // to VP - It's FV will show True Shape.

3. Hence begin with drawing TV or FV as True Shape. a’bl
1 I 4. While drawing this True Shape — b o
ORTHOGRAPHIC ORTHOGRAPHIC ORTHOGRAPHIC I Y
THOGRAP ORTIOGRAPING e keep one sideledge (which is making inclination) perpendicular to xy line X -
FV- Line 7 fo xy TV- Reduced Shape < TV.Provous Shape ( similar to pair no. . on previous page illustration ). a N A 5
3 T ] Side
g i Now Complete STEP 2. By making surface inclined to the resp plane & project it's other view} Inclined
o " 5 (Ret. 27 pair ((g) on previous page illustration) 4 toVp
il e i 7
Now Complete STEP 3. By making side inclined to the resp plane & projectit's other view. b c by ¢, 4
f Ea |: o L (Ref. 3 pair ((g) on previous page illustration)
o A
R c
" ! " ! . . APPLY SAME STEPS TO SOLVE NEXT ELEVEN PROBLEMS v
" 'Read problem and answer following questions h N N N 5 e
Problem 2: Read problem and answer folowing questions. o ot quare of longestace ane? vp ool Read problem and answer {ulowing questions
A30°—60° set square of longest side 1 Surface inclined to which plane? - VP 100 mm long s n VP and it Surface. 110 VP P St oy O e 4
100 mm long, is in VP and 300inclined 2. Assumption for nifial position? - 450 inclined to VP. One end of longest 3.So which view will show True shape? - FV. ’ T e o ey 4
to HP while its surface is 45°inclined 3. So which view will show True shape? side’s 10 mm and other end is 35 mm 4. Which side will be vertical? longest side. e i e D A o ] e
to VP.Draw s projections 4. Which side wil be vertical? -----longest side. above HP. Draw its projections. BRI U0 - will be vertical e
S ) I T P ‘makes 30 angle with VP Hence begin with TVdraw pentagon below
(Surtace & Side jven) y gi n 2 5 'SURFACE AND SIDE INCLINATIONS X-Yline, taking one side vertical.
¢ given) with FV, draw bove X-Y ide inclination indirectly gi vertival ARE DIRECTLY GIVEN.

keeping longest side vertical.
First TWO steps are similar to previous problem.
R A e

End A 35 mm above Hp & End B is 10 mm above Hp.

side inclined to Hp [ 3
¢ So redraw 2™ Fu as final Fv placing these ends as said.| =
<y
¥,
w ) .
N DXGE e X v
b N 5 I
© i \\/‘7
Surface //to Vp Surface inclined to Vp R
Problem 5: Read problem and answer following questions Problem 8: Acircle of 50 mm diameter is ¢
I Problem 6: A thombus of diagonals 40 mm i ameter i a_ bd ¢
Aregular pentagon of 30 mm sides is resting 1. Surface inclined to W:"ch planey’ — HP and 70 mm long respectively has one end resting on Hp on end A its diameler AC
on HP on one of it's sides 0 g 1 /1o HP of s longer diagonal in HP while that which is 30° inclined to Hp while it's Tv
vertex (comner) is 30 mm above HP. 3.S0 which view will show True shape? - TV diagonalis 35° inclined to HP. I the top. s 459 inclined to Vp.Draw it's projections.
‘Draw projections when side in HP is 30° 4. Which side will be vertical? ———any side. view of the same diagonal makes 40
inclined to VP. Hence begin with TV,draw pentagon below inclination with VP, draw it's projections. a| a
'SURFACE INCLINATION INDIRECTLY GIVEN X line Tioking chesidepertical Read problem and answer following questions
'SIDE INCLINATION DIRECTLY GIVEN: Read problem and answer following questions 1. Surface inclined to which plane? He ;
1. Surface inclined to which plane? HP 2. Assumption for initial position? - //to HP
GABAEINEZ D) ssumption for initial position? - //to HP 3. S0 which view will show True shape? — TV
the manner in which surface inclination is described: [ The difference in these two problems s in step 3 only The difference in these two problems is in step 3 onl
which view will show True shape? — TV P p 3 only K . al? -
One side on Hp & i’ opposie comer 30 mm above Hp. P 3. So which view will show True shape? — TV {0 B v of that diagonal Is 4. Which diameter horizontal AC in problem no.8 inclination of Tv of that AC is
A e e e 4. Which diagonal horizontal? - - Longer |t be drawn Girocly a0 shown 1o 3¢ step. Hence begin with TV.draw rhombus below given,lt could be drawn directly as shown In 31 step.
Koop 2t/ oty 8 6130 mm B 1 s i Iy Hence begin with TVidraw rhombus below (5101 62419 be frawn diectly bs showsin 57 ot X-Yline, taking longer diagonal //to X-¥ Whil in 0.9 angle of AC itsell Lo, its TL, s
t ' X-Yline, taking longer diagonal //1o X-Y | given, Hence here angle of TL s taken,locus of ¢, given. Hence here angle of TL is taken locus of ¢,
§ . s drawn and then LTV Le. a c1 is marked and s drawn and then LTV Le. a, ¢, is marked and
x b e el D b, v inal TV was completed.Study illustration carefully. Problem 8: Acircle of 50 mm diameter is final TV was completed.Study illustration carefully.
e Problem 7: A thombus of diagonals 40 5 resting on Hp on end A of s ciameler AC
. <t P m and 70 mm long respectively having which i 30° indined {0 Hp while it makes.
o one end o ' longer diagonal in HP while 28 nclined 10 V. Draw I8 projectons.
a a b thatdiagonal s 35" indiined {o HP and
makes 407 inclinaion with VP Draw s
o 3 projections.
a ke, Note the difference in
b b Note the difference in construction of 3 step
construction of 3 step in both solutions.
‘ N in both solutions.




isin

Problem 10: End A of el A of s s in HP
Diameter AB 50 mm long s 2. Assumption for nitial po -

55 60 e 10 1 & VP recpaciely 3.0 which view will show True shape? - TV
Draw projections of circle.

Read problem and answer following guestons

1 Surface nclined to which plane?
ion?

4. Which diameter horizontal?

Hence begin with TVdraw CIRCLE below
-Y line, taking DIA. AB //10 X-¥

SOLVE SEPARATELY

Problem 11:
Ahexagonal lamina has s one side in HP and
ts apposite parallelside is 25mm above Hp and
InVp. Draw it projections.

Take side of hexagon 30 mm long.

Read problem and answer following questions

1. Surface inclined to which plane? - HP

2. Assumption for initial position? - /o m'

3.50 which view will show True shape?

4. Which diameter horizontal? c
Hence begin with TVdraw rhombus below
X-Yline, No X-¥

‘ONLY CHANGE is the manner in which surface inclination
is described:
One side on Hp & i's opposite side 25 mm above Hp.
Hence redraw 1 Fv as a 2% Fv making above arrangement|
Keep a on xy & d'e' 25 mm above xy.

s 3 step
redraw 2% Ty keeping
side DE on xy line.
Because itis in VP

as said in problem.

FREELY SUSPENDED CASES.
IMPORTANT POINTS

LInthis cas the planc ofthe figure alvays remains perpendicular 1o Ap)
Problem 12: 2.1t may remain parallel] or inclined to Vp.
An isosceles triangle of 40 mm long 3 Hence TV in this case will be always a LINE view.
base sido, 60 mm long atitude I3 4 Assuming surface /10 Vp, draw true shape in suspended posiion 35 FV
freely suspended from one comer of | i T 5 '& cantradd of iy vertionl)
Bas s plane s 45 Inlineto | 41T T S
B e te Dlne e Alwas beinwilh PV 3. Tre Stae but i susendedpos

N

Similarly solve next problem
of Semi-circle

Probl

3
<A semicircle of 100 mm diameter

is suspended from a point on its
straight edge 30 mm from the midpoint

IMPORTANT POINTS paizciz |

[
2.1t may remain paralle or inclined to Vp.
3 Hence TV in his case will be always a LIVE vie)

4 Assuning suface /0 Vp. draw taue shape insuspended posion as V)
vertical)

of that edge so that

Draw its projections.

an angle of 45° with VP.

(Here keep fne.

AS shown

Sy bl wAh Y o= o e i~ et sk
V.

WHATWILL BE THE PROBLEM?
Description of final Fv & T will be given
You are supposed to determine true shape of that plane figur

20mm

0414R

Follow the below given steps:
1. Draw the given Fu & Tv as per the given informaion in prob
2 Tren among il neeof £ & et 3 Ing snewing o Longth (L)
(I's other view must be
3. Draw x,, perpendicularto thisfine showing TL.
4. Projectview on xy, (it must be a i view)
5. Drawxey; /1o this line view & project new view on it
It will be the required answer i.e. True Shape.

NOW FIVAL VIEWS AFE ALWAYS SOME SHAPE, NOT LIVE VIEWS:

WE FRST CONVERT ONe VIEW I\ NGLNED LINE VIEW . (By using x1y1 auxplane)
BY MAKING [T // TO X2-Y2_ WE GET TRUE SHAPE.

Problem 14 Tv s a triangle abc. Ab s 50 mm long, angle cab is 300 and angle cba is 650.
abc'is a Fu. a'is 25 mm, b'is 40 mm and c' s 10 mm above Hp respectively. Draw projections
of that figure and find Its true shape.

As per the procedure

1 Fistdraw Fy & Tv a8 po the .
Xy hence it's other view b’ is TL. So draw x,y, perpendicular to it.

from a'b’ & ¢’ on x,y,
B)from xy take clitances of .0 & 5 Tv)mark on these projsctors from y;. Nama polnts atb & cf.
o) T lne view i n AucT 18113 o Ve s prciaat Al ¥ o

for that from x,y, take dista y= on new projectors.
aname pointaay 5, 8.6 and Ioln o, Thi wit b he Mulnﬂ true shape

Problem 15: Fy & Tv of a triangular plate are shown.
Determine it's true shape.

"ALWAYS FOR NEW FV TAKE

REMEMBER!!

LR
TRUE SHAPE

REMEMBER!!

PROBLEM 16: Fv & Tv both are circles of 50 mm diameter. Determine true shape of an elliptical plate.

Problem 17 : Draw a regular pentagon of
30 mm sides with one side 30° inclined to xy.
This figure s T of some plane whose Fv s
Aline 45° incined to y. 2,

Determine is rue shape. ©




