AutoCAD ® Self-paced Learning Modules

AutoCAD 2D
Module 23
Arraying

Learning Outcomes
When you have completed this module, you will be able to:

1 Apply the ARRAY command to array objects in polar or rectangular patterns.

Arraying

The ARRAY command is used to O O

create multiple copies of objects BASE POINT O O

in a polar or rectangular pattern.

See Figure 23-1 and 23-2. Itis

another one of those powerful O O + O
commands that, when used at

the right times, can prove to be

very productive.

O O

BEFORE AFTER

Figure 23-1
Polar Array
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Figure 23-2
Rectangular Array
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AutoCAD Command: ARRAY o —
The ARRAY command is used to make multiple copies of an object IS EUS IS

either in a rectangular or a polar pattern. Properties
Shortcut: AR (55 Watch Properties
A Mirrar
gt Offset
+§+ Mowe
[£%a&sls ORRrcn~ 002
Array... :
Creates multiple copies of objects in a pattern: ARRAY
2009-2011 2007-2008
Using the ARRAY Command - Part 1
WORK J

ALONG Step 1 Start a new drawing using the template 2D Layout English.
Step 2 Save and name the drawing AutoCAD 2D Workalong 23-1.

Step 3 On layer Construction, draw the two circles shown in the dimensioned drawing.

CENTER XZ2.5,Y8.5

1.0 DIA.,
2 PLACES
CENTER X6.0,Y8.5

Dimensioned Drawing
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Step 4 On layer Text, using the text style 2D Modules, insert the text A and B. Select the location
by eye and use a text height to match the figure as close as you can. (Figure Step 4)

& @

Figure Step 4

Step 5 On layer Object, draw a 0.35 diameter circle and two lines
snapping them from quad to quad as shown in the figure. Draw it 0.35 DA
anywhere on the drawing. (Figure Step 5)

Step 6 Using the COPY command, copy the circle you drew in Step
5, four times to the absolute coordinates shown in the figure. Add
the text C and D using the same specifications as the text in Step 4.
(Figure Step 6)

Author's Comments: A faster method of creating the text C and D Figure Step 5
would be to copy the text A to the location of C and D. After you do
that, edit the text and change the Ato C and D.

OLy i\

%3.5,78.5
KN X12,Y6.5

C X12.¥5.5
o @/

Figure Step 6

When you see a Show me icon inside a dialogue box, like the one
USER | shown on the right, itis telling you that you can pick an object, size or
TIP numerical value rather than entering data on the keyboard. Try to use i};
these Show me icons whenever possible. They will help you draw
faster.
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Step 7 Enter the ARRAY
command. In the Array dialogue

x|

box, enable Polar Array . Click " Bectanguiar Aray ; | Selct obiecs
the Pick Center Point show me 0 objects selected

button. When you are prompted Conterpont: X [10000 ¥ [e0000 ' [yl |
for the center point of the array, Wethod and valuss = :
to the center of circle A Method: Pick Cenfer Point
Sn_ap 0 . Total berof & Arle to il - Temporarily closes the Array dialog box so that»
(Flgure Step 7A and 7B) otal number of items gle tofi —| pointing device to specify the center paint in the
Total number of fems: |4 [7]Press F1 for more help
Angle to fil: [2rn nn AT — 1

Figure Step 7A

N

Figure Step 7B

Step 8 Enable Rotate items as copied. (Figure Step 8) W Rotate items a3 copied
LA Array x| Figure Step 8
" Rectangular Aray &' Polar Amay il Select objects
0 obj elected i i
Centerpoint:  X: [25000 | - [8.5000 ﬂl hecs s Step 9 Click the Select objects
button. When you are prompted

~ Method and values

to Select objects, use a window to

Tip Cancel

Methad: ST . .
T S S— ST = N select the small circle as shown in
= .Ems st i n the figure. Set the Total number

Uia E et b= [¢ Q I of items to 8 and Angle to fill: to
AL [ss000 | O = 360.00. (Figure Step 9A and 9B)
Angle between tems: I_r— £
(1) Forangle tofill, a positive value specii
A e s e ok |

specifies clockwise rotation. |

Frewiew <

¥ Rotate tems as copied More ¥ Help

Figure Step 9A @

Figure Step 9B
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Step 10 The Array dialogue box should match Figure Step 10A. Click OK and your array should
appear as shown in Figure Step 10B. (Figure Step 10A. 10B and 10C)

x|
" Rectangular Amay ' Polar Amay _’& Select objects
3 objects selected
Centerpaint:  X: |2.5000 Y: [s.5000 4|
 Method and values
Method: % D &
Total number of tems & Angle to fill j
[ + [
Total number of items: Ig—
Angle tofil: Em & 0 5
Angle between items: I;E %
( ﬂ For angle to fill, a posttive value specifies
5 counterclockwise rotation. A negative value oK |
T specifies clockwise rotation.
P Cancel |
Preview < |
|* Rotate tems as copied More ¥ Help

Figure Step 10A

&) Figure Step 10B
® ® g p

Co
D@

Figure Step 10C
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Step 11 Enter the ARRAY 2%
command. In the Array dialogue ' _

box, enable Polar Array. Click the € Bectangular Amay % Bolar Aray ﬂ Seiect o

Pick Center Point button. When e

Centerpoint:  X: [6.0000 Y. [s5000 il

you are prompted for the center
 Method and values

point of the array, snap to the
center of circle B.
(Figure Step 11A and 11B)

il

Method: =1
Total number of tems & Anale to fill j

Total number of tems:

IE—
Angle to fill: |35|}— _ﬂ —
=r

Angle between tems:

(1) Forangleto fil. a postive value specifies
S counterclockwise rotation. A negative value Of:
T specifies clockwise rotation.

P Cancel

Brewiew <

I o e e ey More ¥ | e

Figure Step 11A

-

: Step 12 Disable Rotate items as copied. Click the

_// More button, to the right of the Rotate items as copied
button, to expand it. Click the Select Base Point show

me button. When you are prompted to select the base

point, snap to the center of small circle.

(Figure Step 12A and 12B)

Figure Step 11B

Preview < |
™ Rotate items as copied lgss % Help

Ohbject base poirt

™ Setto object’s default

Base point: X 170000 | X |B.5DDD

Figure Step 12A

Author's Comments: The base point on the object J
to be array and not rotated must be its center. B SR

Figure Step 12B
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Step 13 Click the Select objects
?
button. When you are prompted to g _ 2l
Select objects, use a window to select ¢ Rectanguar Aray * Polar Amay (3| Selct objects
the small circle as shown in the figure. o @m 3 objects selected
Set the Total number of items to 8 and ~~ “##%  © 1 o 4
Angle to fill: to 360.00. o e =
(Flgure Step 13A' 138' 13C and 13D) ITDtaI number of tems & Angle to fill j = =
Total number of tems: Ig— oY - o
Angle to fill W £l = — =
@ Angle between tems: I;g 4
{ !) For angle to ﬂII,l a posﬂil\fe value speqﬂes
=i
Preview < |
™ Rotate items as copied less % Help
Figure Step 13B Object base poirt
™ Setto object’s default
Base point: X 70000 |Y: IE.EDDD il
@ @ Figure Step 13A
Figure Step 13C
&b B
R & & — &
s (Do o()e
Q@ . @ o . D
& 6B
C@
Step 14 Save and close D ®
the drawing.
Figure Step 13D
Arraying The CAD Guys Ltd. Copyright © 1993 - 2010 Module 23
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Using the ARRAY Command - Part 2
WORK g

ALONG) step 1 Open the drawing AutoCAD 2D Workalong 23-1. (Figure Step 1)

C @
D@

Figure Step 1

3.0 DIA

Step 2 Using the dimensioned drawing ‘
as a reference, draw the two circles and
the line on layer Construction . On layer
Object, draw the small inner circle. 2.4 DIA.
(Figure Step 2A and 2B)
N

% 0.4 DIA.

A4.0,Y4.0

Dimensioned Drawing

Figure Step 2A

MUST | When an object is arrayed, all objects created in the array will retain the properties
KNOW of the original object, even the layer the original object resides on. This happens

regardless of the current layer when the ARRAY command is executed.

Arraying The CAD Guys Ltd. Copyright © 1993 - 2010 Module 23
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23

C &
D@D

Figure Step 2B

Step 3 Using what you learned earlier in this module, array the line 48 times. Rotate the line as it

is arrayed. (Figure Step 3A and 3B)

™ Rectangular Amay % Polar Amray : Select objects

1 objects selected

Centerpoint: X [40000 | Y- [4.0000 il
r Method and values
Method:
Total number of items & Angle to fil j

Total number of tems:

Angle between tems:

IﬂfB—
Angle to fill: IF _ﬁ
=r

{ 1) Forangletofil. a positive value specifies
% counterclockwise rotation. A negative value
Tip specifies clockwize rotation.

Preview < |
[¥ Rotate items as copied More ¥ | o

Figure Step 3A

Arraying The CAD Guys Ltd. Copyright © 1993 - 2010
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Step 4 On layer Object, draw one tooth by snapping to the
intersection of the lines and circles as shown on the figure.
(Figure Step 4)

Figure Step 4

Step 5 Array the tooth 24 times. (Figure Step 5)

21|
™ Rectangular Amay o Eolarﬂnay- jﬁ | Select objects
0 objects selected
Centerpaint:  X: [4.0000 Y: [4.0000 ﬂl
 Method and values
Method:
Total number of tems & Angle to fill j

Total number of tems: |24
Angle to fill: |35D [zl
Angle between items: |'§ 41—

I} For angle to fill, a postive value specifies
é counterclockwise notation. A negative value
T specifies clockwise rotation.

¥ Rotate items as copied = © Help

Figure Step 5

Figure Step 3B

Arraying The CAD Guys Ltd. Copyright © 1993 - 2010 Module 23
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23-11

Step 6 Freeze layer Construction. Your completed drawing should match the figure.
(Figure Step 6)

distance between the
objects, you must add the
] width of the object to the

B spacing for the column COLUMN QFFSET

object, simply use them as
1.0 the offset distances.

]

SN |
+ |
o¥
~.]

|

& 57
Q @ & @
°(Jo (e
R, ® o D
S5 7
Cco
D@
Figure Step 6
Step 7 Save and close the drawing.
In a rectangular array, the offset distance is
USER measured from the one point on the object to <:> <:>
TIP the same point on the arrayed object. j
ROW OFFSET

If you are arraying an object
where you only know the <:> <:> i

ROW OFFSET

——— ()
——p— If you know the distances {
0 from center to center of the

] AR offset and height of the
f object to the spacing for the
i A ; row offset. T

COLUMN OFFSET

Arraying The CAD Guys Ltd. Copyright © 1993 - 2010

Module 23
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WORK Using the ARRAY Command - Part 3
ALONG] Step 1 Open the drawing AutoCAD 2D Workalong 23-1. (Figure Step 1)

S D D B P e el

ce

—® © © © @

1.50

~CHO D D D D

100
D D

Figure Step 1

Dimensioned Drawing

Step 2 Enter the ARRAY command. In the Array dialogue box, enable Rectangular Array. Set
the number of rows to 3 and number of columns to 5. Set the Row offset to 1.5 and Column offset
to 1.0. Click the Select object button and when prompted to Select objects, use a window to select
circle C plus the lines. (Figure Step 2A, 2B and 2C)

" Polar Aray ﬂ Select objects

0 ohjects selected
Colurmns: |5

Row offset: [1.5000 £| hoooo
m { === B o B B B
Column offsat: [1.0000 il
Angle of amay: ID ﬂ

L !\) By default, f the row offset is negative,

%= rows are added downward. If the ok |
column offset is negative, columng are
TP addedto the left. Cancel |
Eresren < |
Help
Figure Step 2B Figure Step 2A

Arraying The CAD Guys Ltd. Copyright © 1993 - 2010 Module 23



A

utoCAD Self-paced Learning Modules - AutoCAD 2D - Revised 2010-07-06

23-13

Author's Commen

positive Y direction.

ts: The Row offset and the @ @ @ GB @

Column offset are both positive in this array
since you want to array in the positive X and

© © © D O

cd & & & O

DD

Figure Step 2C

Dimensioned Drawing

Arraying

The CAD Guys Ltd. Copyright © 1993 - 2010
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Step 3 Enter the ARRAY command. In the Array dialogue box, enable Rectangular Array. Set
the number of row to 5 and number of columns to 4. Set the Row offset to -0.5 and Column offset

to -0.75. Click the Select object button and when you are prompted to Select objects, use a window
to select circle D and lines. (Figure Step 3A, 3B and 3C)

* Rectangular Amay " Polar Amay _’l‘&l Select objects
0 objects selected
| Rows: |5 | Columns: |4

r Offzet distance and direction

Row offset: IW ﬂ il o
=)
A

0
oln

Column offset: I—D. 7500 =) I:'I_T':.:'I:'
—_

Angle of amay: [ J :'IZI':IEII:':'
(1) Bydefaul, f the row offset is negative, D @
TP added to the left. ﬂl -------------------
Fresvisw < |
- Figure Step 3B
Figure Step 3A
2 % & o 9@ e O © & & O
° : . ° E . @ & & & &
X o iy & o ©
Cd & & & &
& %
© &
S o b B
EBEB GBEB B
B

Figure Step 3C

Author's Comments: The Row offset and the Column offset are both negative in this array since
you want to array in the negative X and negative Y direction.

Step 4 Save and close the drawing.

Arraying The CAD Guys Ltd. Copyright © 1993 - 2010 Module 23
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Methods of Selecting Objects
Method Abb. Description Display
Window WP | Selects all drawing objects that are totally
Polygon inside a window defined by a polygon.
The polygon shaped window will appear
as a solid line. Do not close the polygon.
Simply press the enter or space key
when you are at the last location, in this
example, P8
Command: ERASE
Select objects: WP
Cross CP Selects all drawing objects that are totally
Polygon inside and the ones that cross a window
defined by a polygon. The polygon will
appear as a dashed line. Do not close ':D:'/ﬂ \':B:' H\':D:'
the polygon. Simply press the enter or ( f,,f-\r—;;é-r”t 2y
space key when you are at the last N //J/’ e L/
location, in this example, P9. IZDZI I IZDZI e
o1 ‘\\‘I\\ !
Command: ERASE " . r\_l\\\
Select objects: CP ED:I I ED:I
I\I l__||_J’_J/j/ 6
44—
¥
Fence F Selects all drawing objects that are
crossed by a line or a series of lines. The
fence line will appear as a dashed line. EB: ED:I ED:I
1/13 \\L .-‘/,’_\2\\\‘
Command: ERASE T
Select objects: F ED:I\”E’ ED:I\T’ ED:I
(‘/4'3- \‘; (/ q:w\‘;

Figure 23-3
Selecting Objects

Arraying

The CAD Guys Ltd. Copyright © 1993 - 2010
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WORK Using Polygon Windows and Fences to Select Objects
ALONG] Step 1 Open the drawing AutoCAD 2D Workalong 23-1.

Step 2 Using the SAVEAS command, save and name the drawing AutoCAD 2D
Workalong 23-2.

Step 3 Turn layers Construction and Text off. (Figure Step 3)

®EB'® GBEBEB © & & & &
® v @ ® b & D D &
®$® EBEBEB
& & & & b
3]
2%)
EBEBGaEB
® & & o
GBGB@EB
$$EB$EB
&b

Figure Step 3

Author's Comments: Rectangular windows and crossing windows are implied, therefore you do
not have to enter a W or C when you use them. To use all other windows and fences to select
objects, you must enter the abbreviation after the Select objects prompt. See Figure 23-3 for the
abbreviations.

Step 4 Enter the ERASE command as shown below.
Use a window polygon to select the objects. @
(Figure Step 4A and 4B)

Command: ERASE @
Select objects: WP @

First polygon point: @ @
Specify endpoint of line or [Undo]: 69 @

Specify endpoint of line or [Undo]: @ 9
Specify endpoint of line or [Undo]: @
Specify endpoint of line or [Undo]: @ @ @

Specify endpoint of line or [Undo]:

Select objects: £ 1,
Command: L/ t
Author's Comments: Do not join the last endpoint of the G%'
window to the first point. AutoCAD will do that

automatically. Figure Step 4A

Arraying The CAD Guys Ltd. Copyright © 1993 - 2010 Module 23
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Step 5 Enter the ERASE command as shown below.
Use a cross polygon window to select the objects to be @
erased. (Figure Step 5A and 5B) 63

Command: ERASE @
Select objects: CP

First polygon point: @
Specify endpoint of line or [Undo]:

Specify endpoint of line or [Undo]: @

Specify endpoint of line or [Undo]: @ @

Specify endpoint of line or [Undo]:

Specify endpoint of line or [Undo]:

Specify endpoint of line or [Undo]: @ @
Specify endpoint of line or [Undo]:

Select objects: @
Command:

Figure Step 4B

&% i -

& D B
®"‘~¢T\x"® @ ol | |
NIl NP N /
Figure Step 5A —

Figure Step 5B

Step 6 Enter the ERASE command as shown below. Use a fence to select the objects to be
erased. (Figure Step 6A and 6B)

Command: ERAsE S <D <> B 4> N < B < S

First polygon point:

Specify endpoint of line or [Undo]:
Specify endpoint of line or [Undo]:
Specify endpoint of line or [Undo]:
Specify endpoint of line or [Undo]:

Specify endpoint of line or [Undo]f @ @@ @ EB

=

Specify endpoint of line or [Undo]:
Specify endpoint of line or [Undo]:
Select objects:

Command:

.
' . ' '
' - ' N '
' - ' , '
. v . . '
' v ' . '
' r [ '
[ [ '
v ', '

Figure Step 6A

Arraying The CAD Guys Ltd. Copyright © 1993 - 2010 Module 23
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Step 7 Using what you learned, use the
COPY command and a cross polygon
window to select the objects, copy the 4
circles and their lines as shown in the figure.
(Figure Step 7A, 7B and 7C)

D
D

D

.
.
.
o @
T 1
w

"
.
B

5
.
'
'

'

hrs '

- '

Figure Step 7A

& O + + +

& & + + +

Figure Step 6B

Figure Step 7B

Arraying
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s TN o %o - T T
| & @
< s o ® + + +
>
® @ + + +
®
o ®
o %
®
®
&

Figure Step 7C

Step 8 Save and close the drawing.

|
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Geometry Lesson
Finding Centers and Placing Circles inside Regular Polygons

Method 1

Insert a circle that is tangent to the midpoint of three sides of the regular

polygon. The center of the circle is the center of the polygon. See FJ3 P2
Figure 23-4.

Insert a circle using the 3P option in the CIRCLE command. For the

three points, snap to the midpoints of any three lines. ‘—‘P 1

Command: CIRCLE
PG Specify center point for circle or [3P/2P/Ttr
(tan tan radius)]: 3P
Specify first point on circle: (mid) P1
B F5 Specify second point on circle: (mid) P2
Specify third point on circle: (mid) P3
Command:

- P4
Figure 23-4
Method 2

Insert the circle using the 3P option in the CIRCLE command and
snhap to the tangent point of any three of sides of the regular
polygon. See Figure 23-5.

Command: CIRCLE
Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 3P
Specify first point on circle: (tan) P4
Specify second point on circle: (tan) P5
Figure 23-5 Specify third point on circle: (tan) P6
Command:

Author's Comments: Keep in mind that this only works for regular polygons. All the sides of a
regular polygon are equal in length.

The Key Principles in Module 23

1 When an object is arrayed, all objects created in the array will retain the properties of the
original objects, even the layer they reside on. This happens regardless of the current layer when
the ARRAY command is executed.

2 In arectangular array, the offset distance is measured from the one point on the object to the
same point on the arrayed object.

3 A Window Polygon selects all drawing objects that are totally inside a window defined by a
polygon. The polygon shaped window will appear as a solid line. A Cross Polygon selects all
drawing objects that are totally inside and the ones that cross a window defined by a polygon. The
polygon will appear as a dashed line. A Fence selects all drawing objects that are crossed by a
line or a series of lines.

|
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23-2

1

Lab Exercise 23-1

Time Allowed: 60 Min.

Name

Template

Units

AutoCAD 2D Lab 23-1

2D Layout Metric

Millimeters

Instructions:

Step 1 On layer Object, draw
the object shown in the
dimensioned drawing.

Step 2 Set the insertion units
and insert the key. Check the
drawing for accuracy.

7 )
N

Completed Drawing

Detail

60 DIA.
SQUARE, SEE DETAIL

. 200 DA,
PN
. 170 DIA

HEXAGON
>EE DETAIL

30 DA,

7.5

R TYF.
T R OTYPF.

START X200,7170

110 DIA.

Dimensioned Drawing

Arraying The CAD Guys Ltd. Copyright © 1993 - 2010 Module 23
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Author's Construction Hints: Do your best to complete the lab exercise drawing without using

the following hints. If you get stuck and cannot complete it on your own, use the following hints to
help you.

Hint 1 Draw and then array the line 64 times and draw two teeth (Figure Hint 1).

Figure Hint 1

Hint 2 Trim the circles and lines as shown in the figure.
(Figure Hint 2A, 2B and 2C)

Figure Hint 2A

Figure Hint 2B

Figure Hint 2C

Arraying The CAD Guys Ltd. Copyright © 1993 - 2010 Module 23
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Figure Step 4

(Figure Hint 5)

Hint 3 Delete unnecessary lines and arcs. (Figure Hint 3)

Hint 5 Draw the hexagon first with the top and bottom lines horizontal. Locate its center using
the dimensioned drawing. After it is drawn, rotate it using a Reference to the correct angle.

IR

I

Figure Step 3

Hint 4 Array the objects 16 times.
(Figure Hint 4)

N

Figure Step 5

/\/é%
" )

Arraying The CAD Guys Ltd. Copyright © 1993 - 2010 Module 23
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Lab Exercise 23-2 Time Allowed: 60 Min.
Name Template Units
AutoCAD 2D Lab 23-2 2D Layout Metric Millimeters
Instructions: 500
Step 1 On layer Object, draw the object shown in T\]'{P
the dimensioned drawing. Draw it anywhere on the 1 TYF. :
drawing. i
Step 2 Copy the object to each location as shown { —_—
in the figure. (Figure Step 2) 1 L-— & 18
2 TYP. | ?
i1 R TYP. F
8 - 4 R TYP.
12.5 —=
ALL FILLETS 0.25 R
Dimensioned Drawing
270,390
555,230
550,95
219,132
Figure Step 2

Arraying The CAD Guys Ltd. Copyright © 1993 - 2010 Module 23
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Step 3 Array the object as shown below. (Figure Step 3)

T

.

B
R SR
@ o o o

& &

N
S
BB SIS
BB B S
e
(BT B B B B
e s
B
s
PP

s s |

P
)

]
L]

e,

L,

Seler

Lo,

o

wo
TQQM%$®JI$®®$®@®®
.
B B 8 8
B |

Figure Step 3

Author's Comments: Be careful of the spacing as the dimensions are tricky. See the User Tip on
page 23-11 to help you figure out the Row offset and the Column offset. In a rectangular array, the
offset distance is measured from the one point on the object to the same point on the arrayed
object.

|
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Author's Construction Hints: Do your best to complete the lab exercise drawing without using

the following hints. If you get stuck and cannot complete it on your own, use the following hints to
help you.

Hint 1 Draw one arc as shown. The four step are shown in the figure. If you need help
understanding you can see the Geometry Lesson on page 20-17 in Module 20. (Figure Hint 1)

Step 1 Step 2 Step 3 Step 4
Figure Hint 1

Hint 2  After one arc is drawn, mirror it to the right side. Then mirror the two top arc to the
bottom. Trim and erase the lines to complete. (Figure Hint 2)

- 2 20

Step 1 Step 2 Step 3 Step 4

Figure Hint 2
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