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Theme Editing the AutoCAD entities: constructing a summertheater and

circus plan

Purpose of workentities creation skills developing, working with ayers,

learning how to copy and remove objects, create obgts arrays

Work order:

1. Start AutoCAD and open the drawitgkl.dwg
2. Draw a summer theater plan.
2.1Create a new layer.
2.2 Using the PLINE command (width 0), draw seats irfof a square with a
side of 1 m.
2.3.Using the ARRAY command (rectangular array), azeshall for an
audience: 15 rows of seats with 10 ones in each Tow distance between the
rows is 1 m, the distance between the seats is10.1
2.4 Create a new layer.
2.5Using the PLINE command (width 0), draw a staga mrectangular form.
3. Draw a summer circus plan.
3.1Create a new layer for the seats of the circus.
3.2, Copy one of the seats into a free place.
3.3Using the CHANGE command, carry a chair into thesated layer.
3.4.Using the ARRAY (polar array) command, create lafbaan audience of
four identical sectors. In every sector there acedular rows of seats.
Passage-ways are placed between the sectorshiidistance between the
seats in a row and between the rows yourself.
3.5Create a new layer.

3.6In the center of the circus draw an arena in a fofcircle.
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4. Save the drawing in the personal folder and consptéZip).
5. Save this archive in the Academy distance learaysgem.

Modify Objects

You can easily modify the size, shape, and locatioobjects. You can
* Enter a command first, and then select the objeatsodify.
» Select the objects first, and then enter a comnhanabdify them.
» Select and right-click an object to display a stirtmenu with relevant options.
» Double-click an object to display the Propertiekefta or, in some cases, a dialog
box or editor that is specific to that type of altjeYou can specify the double
click action for each object type by customizingl file and loading it into the

program.)

Select Objects

You have a wide range of options when you neeceliecs objects for editing

operations.

Select Objects Individually

At the Select Objects prompt, you can select ormaae objects individually.

Use the Pickbox Cursor

When the square pickbox cursor is in position lecen object, the object is
highlighted. Click to select the object.

You can control the size of the pickbox in the Ops dialog box, Selection
tab.

Select Objects Close Together

It is difficult to select objects that are closgeather or lie directly on top of one

another. The example shows two lines and a cinaelie within the pickbox.
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If selection preview is turned on, you can cycletigh the objects by rolling
over the object on top to highlight it, and pregsand holding SHIFT and then
pressing SPACEBAR continuously. When the requirbgea is highlighted, left-
click to select it.

If selection preview is turned off, hold down SHIFTSPACEBAR and click
to cycle through these objects, one after the otidrl the one you want is selected.
Press ESC to turn off cycling.

Remove Selection from Objects

Remove objects from the current selection set dgihg down SHIFT and

selecting them again.

Select Multiple Objects

At the Select Objects prompt, you can select mdmgabs at the same time.
Specify a Rectangular Selection Area
Specify opposite corners to define a rectangulea.arhe background inside
the area changes color and becomes transparentdifdation that you drag your
cursor from the first point to the opposite cormEtermines which objects are
selected.
» Window selection Drag your cursor from left to right to selectypobjects
that are entirely enclosed by the rectangular area.
» Crossing selectionDrag your cursor from right to left to select afigethat
the rectangular window encloses or crosses.
With a window selection, usually the entire objeutist be contained in the
rectangular selection area. However, if an objeth v noncontinuous (dashed)
linetype is only partially visible in the viewpoand all the visible vectors of the

linetype can be enclosed within the selection wimdihe entire object is selected.



objecis selected usimg crossing selection box

Specify an Irregularly Shaped Selection Area
Specify points to define an irregularly shaped argae window polygon
selection to select objects entirely enclosed by $klection area. Use crossing

polygon selection to select objects enclosed ssa® by the selection area.

window polygon result
Specify a Selection Fence
In a complex drawing, use a selection fence. Actiele fence looks like a
polyline and selects only the objects it passesutin. The circuit board illustration

shows a fence selecting several components.

=L i
L3
Dq_—_;-j[:] ":":iiiiifoo
1) = 00 =
fence selection selected objects highlighted

Use Other Selection Options
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You can see all selection options &éytering ? at the Select Objects prompt.
For a description of each of the selection optiseg, SELECT.

Remove Selection from Multiple Objects

You can enter r (Remove) at the Select Objects pt@nd use any selection
option to remove objects from the selection seyoli are using the Remove option
and want to return to adding objects to the saladet, enter a (Add).

You can also remove objects from the current selectet by holding down
SHIFT and selecting them again, or by holding d&WiFT and then clicking and
dragging window or crossing selections. You can adldl remove objects repeatedly

from the selection set.

Correct Mistakes

You can backtrack your recent actions using orsewéral methods.

Undo a Single Action

The simplest method of backtracking is to use Umdldhe Standard toolbar or
the U command to undo a single action. Many commamcude their own U (undo)
option so that you can correct mistakes withoutilgathe command. When you are
creating lines and polylines, for example, entey undo the last segment.

Note By default, the UNDO command is set to combineseautive pan and
zoom commands into a single operation when you wrd@do. However, pan and
zoom commands that are started from the menu dreontbined, and always remain
separate actions.

Undo Several Actions at Once

Use the Mark option of UNDO to mark an action as yerk. You can then
use the Back option of UNDO to undo all actionst thecurred after the marked
action. Use the Begin and End options of UNDO téndea set of actions to be
treated as a group.

You can also undo several actions at once withih@o list on the Standard

toolbar.



Reverse the Effect of Undo

You can reverse the effect of a single U or UND@ownd by using REDO
immediately after using U or UNDO.

You can also redo several actions at once withRiédo list on the Standard
toolbar.

Erase Objects

You can erase any object that you draw. If you ceadially erase the wrong
object, you can use the UNDO command or the OOR8mand to restore it.

Cancel a Command

You can cancel a command without completing it l3sping ESC.

Erase Objects

You can erase objects from your drawing using s#weethods.
» Erase them with ERASE.
» Select them and then cut them to the Clipboard @ERL+X.
» Select them and press DELETE.
You can restore accidentally erased objects usifgD@. The OOPS

command restores all objects deleted by the moshtaise of ERASE.

Toolbar: Modify! é
Menu: Modifys Erase

Shortcut menu: Select the objects to erase, rilgtk-m the drawing area, and

click Erase.

Command entry: erase

Clean Up the Display

You can remove the plus-shaped markers called Bhpsstray pixels that may
be left over from some editing operations fromdisplay area.
* Toremove blips, use REDRAW.
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» To remove stray pixels, use REGEN.
Move Objects
You can move objects at a specified distance amatttbn from the originals.

Use coordinates, grid snap, object snaps, and tib&xr to move objects with

precision.

Toolbar: Modifyl +

Menu: Modify » Move

Shortcut menu: Select the objects to move, and-alitk in the drawing area.
Click Move.

Command entry: move

Specify Distance with Two Points

Move an object using the distance and directiorcifipd by a base point
followed by a second point. In this example, youvedhe block representing a
window. Click Edit menuMove. Then select the object to be moved (1). $peci
the base point for the move (2) followed by a seécpaint (3). The object is moved

the distance and direction of point 2 to point 3.

=T
==

Specify Distance with Relative Coordinates

You can move an object using a relative distancerttgring coordinate values
for the first point and pressing ENTER for the set@oint. The coordinate values
are used as a relative displacement rather thao¢h&on of a base point.

Note Do not include an @ sign as you normally wouldr&dative coordinates,

because relative coordinates are expected.
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To copy objects a specified distance, you can atso direct distance entry
with Ortho mode and polar tracking. For more infation, see Enter Direct
Distances

Use a Stretch-Move

You can also use STRETCH to move objects if alirtbadpoints lie entirely
within the selection window. Turn on Ortho mode pmiar tracking to move the
objects at a specific angle.

A practical example is moving a door in a wall. Tdwor in the illustration is
entirely within a crossing selection, while the Wales are only partly within the

crossing selection area.

—

objects selected with door moved with result
CI0a%INg selection Qrtho mode on and
direct distance entry

(L ARURILN!

The result is that only the endpoints that lie wittihe crossing selection move.
Rotate Objects
You can rotate objects in your drawing around xifjee base point.

To determine the angle of rotation, you can enteairggle value, drag using the

cursor, or specify a reference angle to align talasolute angle.

Toolbar: Modifyl O

Menu: Modify> Rotate

Shortcut menu:Select the objects to rotate, arfd-glick in the drawing area.
Click Rotate.

Command entry: rotate

Rotate an Object by a Specified Angle
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Enter a rotation angle value from 0 to 360 degrées. can also enter values in
radians, grads, or surveyor bearings. Entering sitipe angle value rotates the
objects counterclockwise or clockwise, dependinghenDirection Control setting in
the Drawing Units dialog box.

Rotate an Object by Dragging

Drag the object around the base point and spec#fgcand point. Use Ortho
mode, polar tracking, or object snaps for greatecipion.

For example, you can rotate the plan view of a bdusselecting the objects

(1), specifying a base point (2), and specifyingaagle of rotation by dragging to

SIS

object selected base point and angle of result
rodation

another point (3).

Rotate an Object to an Absolute Angle

With the Reference option, you can rotate an oldcilign it to an absolute
angle.

For example, to rotate the part in the illustratsonthe diagonal edge rotates to
90 degrees, you select the objects to be rotate?l) (specify the base point (3), and
enter the Reference option. For the reference aespgkxify the two endpoints of the

diagonal line (4, 5). For the new angle, enter 90.

4 4

0 1)

2 | 80
objects zelected base poimt (3) | resuit
1,3 reference points (4, 5)
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Scale Objects

You can enlarge or reduce selected objects praoaity in the X, Y, and Z

directions

Toolbar: Modify!

Menu: Modify»> Scale

Shortcut menu: Select the objects to scale, ard-digck in the drawing area.
Click Scale.

Command entry: scale

Scale Objects Using a Scale Factor

With SCALE, you can make an object uniformly largersmaller. To scale an
object, you specify a base point and a scale fagtibernatively, you can specify a
length to be used as a scale factor based on thentdrawing units.

A scale factor greater than 1 enlarges the obfestale factor between 0 and 1
shrinks the object.

Scaling changes the size of all dimensions of éhecsed object. A scale factor
greater than 1 enlarges the object. A scale fdessrthan 1 shrinks the object.

object selected object scaled by factor result
of 0.5

Note. When you use the SCALE command with annotativeeabj the
position or location of the object is scaled re&katto the base point of the scale
operation, but the size of the object is not chdnge

Scale Objects Using a Reference Distance

You can also scale by reference. Scaling by reéereises an existing distance
as a basis for the new size. To scale by referespesgify the current distance and

then the new desired size. For example, if one sidm object is 4.8 units long and
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you want to expand it to 7.5 units, use 4.8 aseference length.

You can use the Reference option to scale an afr@nwing. For example, use
this option when the original drawing units needé&changed. Select all objects in
the drawing. Then use Reference to select two paamid specify the intended
distance. All the objects in the drawing are scalecbrdingly.

Copy Objects

You can create duplicates of objects at a specdisthnce and direction from
the originals.
Use coordinates, grid snap, object snaps, and tilés to copy objects with

precision.

(@Rt
Toolbar: Modi )

Menu: Modify » Copy

Shortcut menu: Select the objects to copy, and-glitk in the drawing area.

Click Copy Selection.

Command entry: copy

Specify Distance with Two Points

Copy an object using the distance and directiorcifpd by a base point
followed by a second point. In this example, yoyydhe block representing an
electronic component.Click Edit merCopy.At the Command prompt, enter
copyclip. Then select the original object to beiedp Specify the base point for the
move (1) followed by a second point (2). The objectcopied the distance and
direction of point 1 to point 2.

copy of object
original cbject

m—es, = —[=
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cbject selected ressult
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Specify Distance with Relative Coordinates

Copy an object using a relative distance by engecimordinate values for the
first point and pressing ENTER for the second paiie coordinate values are used
as a relative displacement rather than the locati@nbase point.

Note.Do not include an @ sign as you normally wouldrigative coordinates,
because relative coordinates are expected.

To copy objects a specified distance, you can ats® direct distance entry
with Ortho mode and polar tracking. For more infation, see Enter Direct
Distances.

Create Multiple Copies

The COPY command repeats automatically by defdaltexit the command,
press ENTER. To change the default, use the COPYE&y3tem variable.

baze point
‘ : o next point
s ‘& K\ Péy'

next point é;% mext point

—— second point

2

object selected result

Mirror Objects

You can flip objects about a specified axis to @ea symmetrical mirror
image.
Mirroring is useful for creating symmetrical objediecause you can quickly

draw half the object and then mirror it insteadlfwing the entire object.

Toolbar: Modifyl A|h'
Menu: Modifys= Mirror

Command entry: mirror

You flip objects about an axis called a mirror lteecreate a mirror image. To
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specify this temporary mirror line, you enter twairgs. You can choose whether to
erase or retain the original objects.

1 4
175 mirror limne } e 17
| HIER |
] S I
| FoOE: |
| Poof i |
| | | ! |
R s HH | IHCHET HHE |
I I I
2 3
object selected mirror line defined result with original
with window with two points object retained

By default, when you mirror text, attributes, arttilbute definitions, they are
not reversed or turned upside down in the mirroagen The text has the same
alignment and justification as before the objecs warrored. If you do want text to
be reversed, set the MIRRTEXT system variable to 1.

R3 L5 R3
+12v WET+ +12v
10K AOT 10K

before MIRROR after MIRROR after MIRROR
{MIRRTEXT = 1) (MIRRTEXT = 0)

MIRRTEXT affects text that is created with the TEXATTDEF, or MTEXT
commands; attribute definitions; and variable htttes. Text and constant attributes
that are part of an inserted block are reversechwhe block is mirrored regardless
of the MIRRTEXT setting.

Create an Array of Objects
You can create copies of objects in a rectangulgpadar (circular) pattern

called an array.

For rectangular arrays, you control the numberosisr and columns and the
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distance between each.

distance between

O000 .
| | . |
14 rows
O O000..
| | |
=3 Y
object selected | distance between columns

A rectangular array is built along a baseline dsfirby the current snap

rotation angle. This angle is zero by default,/rows and columns of a rectangular

array are orthogonal with respect to the X and ¥saX he default angle O direction

setting can be changed in UNITS.

ﬁ ﬁ [rj:l, - 'l,—anghf:uf

object selected

For polar arrays, you control the number of comts$he object and whether

the copies are rotated. To create many reguladgespobjects, arraying is faster than

copying.

O

o8B0
O &P

polar array with objects polar array angle to
rotated fill=180; obje-cts not

rotated
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a0
Toolbar: Modify! H|m

Menu: Modifys= Array
Command entry: array

The Array dialog box is displayed. You can crea&etangular or polar arrays
by choosing the appropriate option. Each objecarnarray can be manipulated
independently. If you select multiple objects, tigects are treated as one item to be
copied and arrayed.

If you enter -array at the command prompt, optieme displayed at the
command prompt.

Use the Rectangular Array option to create an aofagows and columns of
copies of the selected object. Use the Polar Aopion to create an array by
copying the selected objects around a center point.

Other options: Select Objects, Preview Area, Pievie

Select Objects

Specifies the objects used to construct the akfay.can select objects before
or after the Array dialog box is displayed. To selebjects when the Array dialog
box is displayed, choose Select Objects. The dialmg temporarily closes. When
you finish selecting objects, press ENTER. The YAd&log box is redisplayed, and

the number of objects selected is shown below glecEObjects button.

=

Note If you select multiple objects, the base pointhaf last selected object is

used to construct the array.

Preview Area

Shows a preview image of the array based on themusettings in the dialog
box. The preview image is dynamically updated wjn@m move to another field after
changing a setting.

Preview
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Closes the Array dialog box and displays the amayhe current drawing.
Choose Modify to return to the Array dialog boxtake changes.

Rectangular Array

Creates an array of rows and columns of copielBeotélected object.

% Array 2IX
© Hectangils A O ol Ay Selectabects
0 objects selected
R o 4 Calurnrs: 4

Dffzet digtance and direction
OCOocaod

Fow offzet: L g g g g
e s e |

Column offset; 1

Angle of aray: 0

1) By default, if the row offzet iz negative,
S rows are added downward, 1F the

) colurmn offget is negative, columng are
TP added ta the left

Cancel

Help

Rows — specifies the number of rows in the array.

If you specify one row, you must specify more tloae column. If you specify
a large number of rows and columns for the artaypight take a while to create the
copies. By default, the maximum number of arraynelets that you can generate in
one command is 100,000. The limit is set by the MMRRAY setting in the registry.
To reset the limit to 200,000, for example, enseténv "MaxArray" "200000") at the

Command prompt.

Columns — specifies the number of columns in theyar
If you specify one column, you must specify morarntlone row. If you specify

a large number of rows and columns for the artaypight take a while to create the
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copies. By default, the maximum number of arraynelets that you can generate in

one command is 100,000. The limit is set by the MMRRAY setting in the registry.
To reset the limit to 200,000, for example, enseténv "MaxArray" "200000") at the

Command prompt.

Offset Distance and Direction — provides a space yfou to specify the

distance and direction of the array's offset.

Row Offset specifies the distance (in units) between rows.aéld rows
downward, specify a negative value. To specify rspacing with the
pointing device, use the Pick Both Offsets buttorthe Pick Row Offset
button.

Column Offsetspecifies the distance (in units) between colunimsadd

columns to the left, specify a negative value. peciy column spacing
with the pointing device, use the Pick Both Offsktdgton or the Pick
Column Offset button.

Angle of Arrayspecifies the angle of rotation. This angle isnmalty O, so

the rows and columns are orthogonal with respethdéoX and Y drawing
axes of the current UCS. You can change the measmteconventions for
angles using UNITS. The ANGBASE and ANGDIR systeamables affect
the angle of arrays.

Pick Both Offsetdemporarily closes the Array dialog box so thatl yan

use the pointing device to set the row and colupatisng by specifying two
diagonal corners of a rectangle.

Pick Row Offsettemporarily closes the Array dialog box so thati y@an

use the pointing device to specify the distanceveen rows. ARRAY
prompts you to specify two points and uses theadw# and direction
between the points to specify the value in Row €ffs

Pick Column Offsetemporarily closes the Array dialog box so that gan

use the pointing device to specify the distancevbeh columns. ARRAY

prompts you to specify two points and uses theadw# and direction
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between the points to specify the value in Colunfiis€.
» Pick Angle of Arraytemporarily closes the Array dialog box so that gan

specify the angle of rotation by entering a valuesing the pointing device
to specify two points. You can change the measumneroenventions for
angles using UNITS. The ANGBASE and ANGDIR systeamables affect

the angle of arrays.

Polar Array
Creates an array by copying the selected objectsndr a specified center
point.
Center Point
Specifies the center point of the polar array. Ent®rdinate values for X and

Y, or choose Pick Center Point to use the pointiegce to specify the location.

Pick Center Point
Temporarily closes the Array dialog box so that y@an use the pointing
device to specify the center point in the drawirgpa

Method and Values

Specifies the method and values used to positigectshin the polar array.

 Method sets the method used to position objects. Thigngetontrols
which of the Method and Value fields are availatale specifying values.
For example, if the method is Total Number of Iten&ngle to Fill, the
related fields are available for specifying valug& Angle Between Items
field is not available.

 Total Number of Itemssets the number of objects that appear in the

resultant array. The default value is 4.

 Angle to Fill sets the size of the array by defining the inau@dmgle

between the base points of the first and last elé¢sria the array. A positive
value specifies counterclockwise rotation. A negativalue specifies

clockwise rotation. The default value is 360. Augabf O is not permitted.



21

* Angle Between Itemsets the included angle between the base poirtke of

arrayed objects and the center of the array. Eatpositive value. The
default direction value is 90. You can choose thok Buttons and use the

pointing device to specify the values for AngleRitt and Angle Between

ltems.
[ ]
% hrvoy 7
() Bectangular Amray : { Select objects

0 objects zelected

Center poink: s (120 | 500

Method and values
Method: &le:j
Total number of iterms & Angle to fill W g %
P
Total number of jterns: 10 I|:|‘
Angle to fill A0 D{i}ﬁ
Angle between items: _yt!_

!j For angle to fill, a positive walue specifies
5 counterclockwize ratation. A negative value

i specifies clockwise rotation.

Ratate items as copied Less 2

Ohbject baze paint
Set to object's default
Baze point: e

1=

k|

» Pick Angle to Filltemporarily closes the Array dialog box so thatl yan

define the included angle between the base poihthe first and last
elements in the array. ARRAY prompts you to sekegboint relative to
another point in the drawing area.

» Pick Angle Between Itemtemporarily closes the Array dialog box so that

you can define the included angle between the pasds of the arrayed
objects and the center of the array. ARRAY pronyats to select a point

relative to another point in the drawing area.
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Rotate Items as Copied

Rotates the items in the array, as shown in thegnearea.

More/Less

Turns the display of additional options in the Armialog box on and off.
When you choose More, additional options are digdaand the name of this button
changes to Less.

Object Base Point

Specifies a new reference (base) point relativiméoselected objects that will
remain at a constant distance from the center pafithe array as the objects are
arrayed. To construct a polar array, ARRAY detessithe distance from the array's
center point to a reference (base) point on thedbgct selected. The point used

depends on the type of object, as shown in theviatig table.

Object type Default base point
Arc, circle, ellipse Center point
Polygon, rectangle First corner
Donut, line, polyline Starting point

Set to Object's Default

Uses the default base point of the object to pmsithe arrayed object. To
manually set the base point, clear this option.

Base Point

Sets a new X and Y base point coordinate. Choosk Base Point to
temporarily close the dialog box and specify a poftiter you specify a point, the
Array dialog box is redisplayed.

NoteTo avoid unexpected results, set the base puoariually if you are

constructing a polar array and do not want to eotla¢ objects.
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