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@, Editing and Altering Entities

O AutoCAD has many commands for editing or modifying
existing drawing. The following editing commands will be
demonstrated in this chapter;

- Copy ) G@
—  Mirror > Ak
- Offset > &
- Array > oo
-  Move > &
- Rotate > O
- Scale > Ll
—  Stretch > [
- Lengthen >
- Trim > 7
- Extend > 7
- Break Point > -
- Break > =
—  Chamfer > r"

_ fier >
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 You can copy objects as many times as you
want to the new locations you defined.

1 Basepoint of an object is the reference point.
— The object to be copied is dublicated.

— The dublicated object is moved to a new
location so that the basepoint is translated to
the new location and the objecct is not rotated

about that point. [——

Basepoint

New location of the Basepoint
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4 Select the copy command from
- Modify pull-down menu

— Copy icon from the modify
toolbar.

the selected objects.
1 Basepoint is the reference point of

SH02ONO00L NN

new location.

- B &3 -

Copy
icon
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Y Copy

':Df',_,-f- base point ﬂ:

e

second point -

Multiple Copy
'%::i,_;- base point 'ﬂ:

e
-
-

e

second point

=5
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d Select the mirror command from

] -~ Modify pull-down menu
N —  Mirror icon from the modify toolbar.
i - O Itis selected from Modify pull-down menu or icon from the Modify
o ool toolbar.
i<t 0 The Mirror command allows you to create a mirror image of any
g % object(s) in your drawing. For example if you have a section of
~lm your drawing that is perfectly symmetrical, you can draw half of
S| the item and then use Mirror.
S
o) = | 1 4
b | N MmiFFor |
&7 | line —5—-5|[ |
=llg | Al
A J \ | |

Mirror 2 - 4

icon ohject =elected mirror line defined  result with original

weith sindosny wyith twwo points ohject retained
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5 Mirror

O  When you enter the mirror command, the first step is to select the
objects you wish to mirror.

0 The command line displays the message
- Specify first point or mirror line,
O Then you are asked to specify the second point of mirror line.
O If you select two points that define a line 25mm from the original object,

the mirrored object will be constructed at a distance 25mm from the
mirror line or 50mmfromthe original object.

L The final question is Delete source objects?[Yes/No]<N>.

_________

"""""""

__________

Existing
objects

Mirror line First point of the mirror line

Completed Object

ﬂ‘ Second point of the mirror line

__________

__________
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4 You can have mirror image of objects about an
axis (miror line).
A Mirror line is the symmetry line.

- The object to be mirrorred is selected.
- error line is defined with two points.
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first comer first point of
mirror line

Result of
the mirror
operation

second point

Command:_mirror \ of mirror line

Select objects: pick first corner Specify opposite opposite comer
corner: pick 7 found

Select objects: right-click

Specify first point of mirror line: pick

Specify second point of mirror line: pick

Erase source objects [Yes/No] <N>: right-click
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Mirror

wlw / N

first point of
mirror line

second point
of mirror line
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d You can have parallel lines (curves/figures) at a
distance (offset).

] Offset value and side to offset I1s defined.
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Modify ' Parametric  Windo

d Select the offset command from &

B Change to Bylayer

Object -

— Modify pull-down menu

Annotative Object Scalé L4 ‘

- Offset icon from the modify
toolbar.

0 The offset command is used to i eomone

have a resized copy of the object &= |
[2\ Stretch

at a defined distance (offset) and s
one side of It. iy

") Break .

EHOTONO0L NN

<+ loin .
L:] ;hjmfef . . . . . . . o

] et

4 Blend Curves

- B &3 -

Solid Editing
Surface E:diting
Mesh Editing

&0 Explode -
|
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) Offset

1
Rectangle 140x85 Ellipse 135x70
of width 1 and
chamfers 15x15

40 60 <40 _

| | | |
4 20 u‘zI
-] ™

3 |
=

Arc WI Pline of width=1 %I
‘ 110 \ o]
4]
L

Offset by 10

Offset inside

||| andoutside ||[

by 7.5

Offset twice by 15
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4 You can trim objects so that they end precisely
at boundary edges defined by other objects.

 Cutting edges can be lines, arcs, circles,

polylines, ellipses, splines, xlines (construction
lines), regions, blocks, and rays.

f€)g “0ig O)° @ 1@ )

edges zelected with ohjects to trim result
croz=ing selection selected cutting edges objects to trim zelected  resutt
zelected with fence selection
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<% QO Select the trim command from
ifﬂ%'ﬁ — Modify pull-down menu
ol — Trim icon from the modify
p ‘;' toolbar.
@ O The trim command is used to clip e
o off ends or overhangs of lines or
e objects. e
2 F| O The trim command can remove
® | lines that touch or lap.
ATrim Q If the lines are not touching, use
icon erase command. 00 :
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d When you enter trim command, AutoCAD will ask you to
select the object
— Command: _trim
— Select cutting edges ...
- Select objects:

At this point you must select the cutting edge. Do not touch
the line you want clip off first. After selecting the cutting
edge AutoCAD will ask you to select the second object,
press enter. Then you will be asked to select the lines to be
removed. Pick the lines and press enter. They will
disappear.

— Select objects: 1 found
— Select objects: Enter

— Select object to trim or [Project/Edge/Undo]: Pick the lines
to be removed
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Pick this line as the
cutting edge first, then —>
press enter. S

Pick the lines
to be trimmed
off second.
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1. Draw these figures

2. Copy the first raw
figures three times.

third and final raws.
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Before Trim

Trim 1

100

ag |

100

o |

100

2o |
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Y Trim Exercise 2.dwg

100

100
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d The Extend command is very similar with the Trim
command.

 You can extend objects so they end precisely at boundary
edges defined by other objects.

d The Extend command can be used to make lines intersect
other lines.

L Objects that you can extend include arcs, elliptical arcs,
lines, open 2D and 3D polylines, and rays.

boundary selected  ohjects to extend result

zelected
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<% O Select the extend command from

iﬁ — Modify pull-down menu :
ok - Extend icon from the modify
s toolbar. _
9k d You must select an edge or edges
o first, then you can select the Ilnes
oz that must be extended.

S5l

ol

A

Extend | E
icon 0 Operaion b

Solidz Editing 2
Explode
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1. Select the edge

2. Select the lines
to be extended

Lines to be Extended
extended lines
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d Draw a hexagon of any size you want, then draw
two lines below the hexagon and one line inside
the hexagon (see Fig 1). Use the Extend
command to extend the lines (Fig 2).

LN
N

/)

Fig 1. Lines to be extended Fig 2. Extend example to be completed
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Before Extend After Extend
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d AutoCAD erases the portion of the object between the two
points that you specify.

4 If the second point is not on the object, AutoCAD selects the
nearest point on the object; therefore, to break off one end of
a line, arc, or polyline, specify the second point beyond the
end to be removed.

d Lines, arcs, circles, polylines, ellipses, splines, donuts, and
several other object types can be split into two objects or
have one end removed.

by gL
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Select the break command from
- Modify pull-down menu
— Break icon from the modify toolbar.

Break command is used as;
— Command: Break
— _break Select object

When you touch a line to be broken, the AutoCAD
will then request;

— Specify second break point or [First Point]

— Option 1: You can pick the second point on the line
and have a piece of it erased, or you can move
completely off the line and left click. The part of the
line to the left of the first pick point will be removed.

— Option 2: If you wish to select a different first break
point the one AutoCAD selected (or selected with the
first click), type F after [First Point] option. After that
you can select first and second break points
respectively.

EHORONOO0L S NN

> 0@ -

EE arnfer

Expresz  “Window Help
Froperties

M atch Properties

Object 3
Clip 3

Hatch...

Palyline

Spline

ki ultiling...

Attribute r
Text...

In-place #ref and Block Edit #

Erase
Copy
b irrar
Offzet
Array

b e
Batate
Scale
Stretch
Lengthen

Trimn

Fillet

3D Operation »
Salidz Editing 2

Explode
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First Break Second Break Point

Point selected selected off the line
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Draw four circles of any size as shown in the Figure below.
Follow the picking order given and see the results.

Select first Select second Select second

Break Pgint here Break Pgint here Select first Break Pgint here

Break Pgint here

e
Selecf s:eéor:\d: : :Sélécffi:rsf : : : : :s:elécf séc:ohd: : Sélebt:firét:

Break Point here Break Point here Break Point here Break Point here
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Before Break After Break
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) Lengthen

? d Select the lengthen command
7 from '
O — Modify pull-down menu
e - Lengthen icon from the modify
E toolbar.
old O The lengthen command can
2 change the length of a line or &=
o arc in a variety of ways.
"
Lengthen

Icon
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&) Lengthen

4 If you enter lengthen command,;

- Command: lengthen

— Select an object or [Delta/Percent/Total/Dynamic]
»You can select one of the four option;

— The Delta Option: Write the DE onto the command line. You
will be asked Delta length. If you type a positive unit
distance the length of line will increase, If you type a

negative distance the length of the line will shorten.

Delta length 30 mm Delta length -30 mm
v A v

- After two touch Line becomeslal mom - - - -

‘After touchitg 16ft side Livte Wecomes 130 - - - -~ =~
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) Lengthen

O Lengthen command can also be applied to arcs. In the example given
below a 30° segment is added with using Angle suboption.

O In percent option the original length is used as a unit, and a percentage
of that unit is applied to change its size. For example, a line is drawn 100
mm long. If the percent option is set to 50, the line will be reduced by
50% or half size. If the same 100 mm line was lengthen 200%, its size

would double.

300 angle is added with
Delta/Angle suboption
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Exprez:  Window Help

d Select the stretch command from

- - Modify pull-down menu . etch Propetes
& " Dbject b

o | — Stretch icon from the modify toolbar. © Oip

Hath...

ﬁ' O The stretch command can be used on = ruwie
Spline

| polygons and shapes with two or more e,

Attnbute 3

connected lines. Tt

|n-place #ref and B lock Edit *

d It is similar with the lengthen command &=

Copy

but it works on more than a single line. i

Offget
Ay

o e @

SHOONOO0LINN

Il e
Rotate
Scale
Stretch
Lengthen

B -

Stretch | - | -
icon :‘:::\:: A N
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() Stretch

O Click the stretch icon:

— Select objects to stretch by crossing-window or
crossing-polygon..

O Left click and move the cursor to the left for a crossing
box.
—  Select objects: Specify opposite corner: 1 found

0 When a base point is requested, you must choose aﬂ
reference the stretch (such as midpoint or endpoint on
the object).

-  Specify second point of displacement:

L After picking a base point, select a second point to
stretch the object. The distance between the base point
and the second point determines how much the object
will be stretched.

Stretch

Completed.

B

- Command: _stretch { L
N A I I
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d Select the scale command from

Modfy |Ezpress  Window Help

- Modify pull-down menu Properties

. - Scale icon from the modify toolbar. : %ba_tchF'ruperties
A . . . Obpect
:; O Itis used to change the size of the objects. © Dip
& O The Scale command sequence is as follows; o
o - Command: _scale Spline
G —~  Select objects: (Pick objects) (Use any selection method) f;'im:' .
H - Specify base point: (Pick a point from which the Scale = Tes. |
‘-" can be referenced) In-place #ref and Block Edit *
© - Specify scale factor or [Reference]: E’;:
7= L For the scale factor, type in a numerical value. Typing 2 g
5 will double the size of selected object. Aty
H Mowe
B Rotate

Scale
ik I_::tretc:n
= Lengthen
A

Scale factor 2
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() Chamfer

., 4

—_—

EHOReNO0LSNN
HSICL+ENPOCHERESA

B H -

Chamfer
icon

Select the chamfer command from

— Modify pull-down menu

— Chamfer icon from the modify
toolbar.

A Chamfer is an angled corner
found between two lines or
objects, such as at the corner of a
table to eliminate a sharp point.

The chamfer command has a Trim
mode that iIs used to leave the
Intersection in place or to remove
the intersection and show only the
chamfer.

T.Akylrek
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) Chamfer

d  When you enter Chamfer command,;
- Command: _chamfer
- (TRIMmode) Current chamfer Distl = 5.0000, Dist2 = 5.0000
- Select first line or [Polyline/Distance/Angle/Trim/Method]:

O The second line gives you a list of current settings.

- (TRIM Mode) means the Trim is on, and the intersection will be removed. This is the
default setting.

-  The current chamfer distances are shown. Distance 1 (Distl) is applied to the first
line touched in the chamfer picking order. Dist2 is applied to the second line
selected.

O If the distances are OK, then simply click two lines and the chamfer is
performed.

O If the object was constructed with polylines, then they must be chamfered with
Polyline option.

O The Distance option is used to change the values of the distance settings.

/Efﬂ | ——\<— 3. Complete chamfer
1. Selecet first line /Z L ‘

2. Selecet second line
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Fillet
ilcon
.

Select the fillet command from

-  Modify pull-down menu

— Fillet icon from the modify toolbar.

A fillet is a radius tangenting into two
objects.

Fillet also has a [Trim/No Trim] option just
like the Chamfer command.

When you enter the Fillet command,;

— Command: _fillet

— Current settings: Mode = TRIM, Radius =
5.0000

- Select first object or [Polyline/Radius/Trim]:
If the lines or arcs are polylines use this
option. The Radius option allows you to
change the fillet size.

T.Akylrek
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) Array

—r 1 Select the array command from

74| . 10 [
o | - Modify pull-down menu _" \“ H
2 n) - Array icon from the modify toolbar. %?
Saa_ d You have two options T 0
m - Rectangular array
@ i
= - Polar array
L
)
)
H :
[=)
A
Array
icon
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W Rectangular Array

1. Construct the drawing. o 40

2. Call the Array tool - either click Array in the Modify _" ™~ H
drop-down menu, from the Home/ Modify panel, or 5
enter ar or array at the command line. The Array ﬂ% =

dialog appears.

3. Make settings in the dialog:
- Rectangular Array radio button set on (dot in % % % % % %
button)
- Row field - enter 5
« Column field - enter 6
« Row offset field - enter - 50 (note the minus
sign)
« Column offset field - enter 50
4. Click the Select objects button and the dialog
disappears. Window the drawing. A second dialog EE% % % E}g B@ E}@
appears which includes a Preview button.
5. Click the Preview button. The dialog disappears and
the following prompt appears at the command line:
Pick or press Esc to return to drawing or <Rightclick
to accept drawing>:
6. If satisfied right-click. If not, press the Esc key and
make revisions to the Array dialog fields as necessary.
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3.

v s

) Polar Array

1. Construct the drawing. R
2. /)

Call Array. The Array dialog appears. sl ((O.))
Make the settings. N\ 220
Click the Select objects button of the
dialog and window the drawing. The dialog .35,
returns to screen. Click the Pick Center

point button and when the dialog (O)
disappears, pick a centre point for the O : ] @
array. ( N 5 )

Input total # of items and angle to fill.ﬁ e ot
The dialog reappears. Click its Preview O \ A

button. The array appears and the v U
return to drawing or <Right-click to accept (( O )() )<[ O 5)

&0
O

command line shows: Pick or press Esc to
drawing>: O

If satisfied right-click. If not, press the Esc
key and make revisions to the Array dialog
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] O Select the rotate command from
< - Modify pull-down menu
i — Rotate icon from the modify toolbar.
O 0 The command allows you to rotate items within your drawings.
= After selecting the objects, they can be rotated around a base
g point that you select. The base point can be on one of the objects,
[ or it can be totally removed from the objects. Object snhap is
- useful selecting the base point.
=)
=
isali |
=
" 0
|
Rotate
icon

Original Location Location after 459 rotation

T.Akylrek IE 111 Computer Aided Engineering Drawing — Editing Entities 43/63



Properties Command

Properties - 43 Paper with Grid

d The command is used to change many features
or characteristics of an object, such as following; Imm'h;t — =
- Layers —MEMM s
- Colors f:;irr L LT
- Line types t:::xg: - : ByLayer
- Line weights Lreweio : ByLayer
B Text N ;I.fttsfﬁ':e By Color
- Geometry of shapes. ot ek st Elodd

d The command can be selected from the Modify ||_jo.= ™ e
pull-down menu or from the icon on the | &, e
standard toolbar. e e

0 When the command is activated, a dialog box |gms o
appears and displays the characteristics that || ucsemaeign ves
can be changed. Before the activating the || wemme
command the object must be selected.

O Right click the properties to change. You can't
change some properties.

T.Akylrek IE 111 Computer Aided Engineering Drawing — Editing Entities 44/63



) Drawing Aids — Ortho Command

J The Ortho command restrict the cursor movement
to horizontal or vertical movement.

A The only angles that are allowed to be used when
ORTHO is turned on are 0°, 90° 180°, and 270°.

d The ORTHO command is simple to set since it is
an on or off setting found on the status bar at the
base of the AutoCAD screen.

N R — —— ]
‘ ||4 « [ » [ »i[ Model { FloorPlan J 14 I ]

=zl
Commat d: R

|63.5344, 23.2108. 0.0000 | SHAP| GRIDY EIFHTHEI|IF'DL.~'—‘~F|| OSNAF| OTRACK| LW T|[MODEL

—
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) Drawing Aids — Ortho Command

d Set the ORTHO on and draw the figure given
below with entering only the distances.

- 2a0 _
Start at ;
50,250
O
5 )
L
™
=l . 90 .
L
—_ )
=H b=y
[
. 110 .
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) Drawing Aids — Polar

d Polar tracking works similarly to = .. ) o
the Ortho option, but any angle = "i=r==ne

— Polar Angle Settings

— Object Snap Tracking Settings
Incremen b angle: & Track othogonally only
. Tla_ck uzing all polar angle

Increment can be set as a |p—7g

guide, not just 90° increments. r|_ .
D The POlar TraCk|ng Settlngs are Delete —F;Ia:;b:::;:easurement

found in the Drafting Setting
dialog box from the Tools pull-
down menu. A polar on screen
button I1s also located Iin the
bottom center of AutoCAD
screen.

Ophions... ] I| Cancel I Help

MK SLE —_— H
|H 4 ¢ [ W[} Model { Floor Plan 14 I | 0

Command : =l
Command: _saveas =
Command : J_l J
|E3.5944, 29.2108, 0.0000 | SH&F| GRID| DHTHD!F‘DU—‘«H 05SM&P| OTRACE| Lw T/ [MODEL

——
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(D Drawing Aids — Object Snap

d  Toggling OSNAP on enables you to position the cursor exactly to a place
defined by intersection of entities, centers of circles etc.

O Using object snaps is a quick way to specify an exact location on an
object without having to know the coordinate. For example you can use
an object snap to draw a line to the center of a circle. You no longer have
to rely on the precision of your hand to pick endpoint of a line.

d The Object Snap can lock in on the following (not a complete list,
examples only):
— Endpoints of lines and objects
— Midpoints of lines
— Centers of circles
— Quadrants of circles and ellipses (points at 0,90,180 and 2700)
— Intersections of lines and objects
—  Perpendicular snaps 900 to a selected object or line
— Tangents of circles and arcs

Command: <«<0snap on>

Command :

128.2708, 81173, 0.0000 s - BB eS| I (I A B [ | R R
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() Offset Arm

Draw the offset arm, using the given dimensions in millimeters.

>

< 100

R16

R38

2X
038
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@ Rocker-Arm Gasket

Draw the rocker-arm gasket, using the given dimensions in millimeters.

024 R24

- 178 .

T.Akylrek IE 111 Computer Aided Engineering Drawing — Editing Entities 50/63




Adjustable Support

Draw the adjustable support, using the given dimensions in inches.

02.50

1.12
2 HOLES

l

1.00

“ 8.00 >

T.Akylrek IE 111 Computer Aided Engineering Drawing — Editing Entities 51/63




() Slip Cover

Draw the slip cover, using the given dimensions in inches.

R .25

R .38
AN

R .50

R 4.63
R 5.00

4X R .50

|
oX R .87V
|
+
l— 3.
|
7.63 ~—2.50
6.88 cr
5.5 f+
3.63
557l | ? 4\
l 138 | (+
' f
oX R .38 / e
— 1.88

2X R .63
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G015

15.05
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Y Geometric Construction Exercise 1.dwg
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Y Geometric Construction Exercise 2.dwg
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) Geneva Stop Mechanism

Mechanism has a driving wheel turning at a constant speed and a driven wheel
turning intermittently. The driven wheel rotates one-fourth turn every time the drive
enters and leaves slot. Start with drawing triangle ABC, then locate Point P and

centerline CP.
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alter

mirror

trim

copy
Symmetry line
Polar array
properties

Arched
follower
crankshaft

Driving wheel

Drive pin
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degistirme

Ayna goruntusu alma

Kirpma
kopyalama
Simetri gizgisi
Kutupsal dizin
ozellikler

Kavisli takip elemani

Krank, anamil

Tahrik tekerlegi

Tahrik pimi

offset

stretch

extend

Mirror line
ray

rotate

Polar tracking

Slip cover

mechanism

Driven wheel

Offset wrench

Kaydirma,

kenardan uzaklik

germe

uzatma

Ayna cizgisi
ISIN
dondurme
Kutupsal takip
Kayar kapak
mekanizma
Tahrikedilen

tekerlek

Yildiz anahtar

English — Turkish Dictionary

array

lengthen

break

Break point
Rectengular array
ortho

Split guide

Connecting rod

Stop mechanism

chamfer

fillet
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dizin

Boyutunu
degistirme

Kirma, kopma
Kopma noktasi
Dikdortgensel dizin
dikme

Ayirma kilavuzu
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Pah kirma
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