Lab 03:

Modify toolbar, extend, offset, trimming objects, move, copy, stretch, mirror of objects and some other modify commands.

In AutoCAD, you may actually use modifying commands more often than drawing commands. Now that you know the basics, here's some more commands to add to your collection. Three commands, Trim, Extend and Offset are used standard AutoCAD work. 

	Command
	Keystroke
	Icon
	Location
	Result

	Rectangle 
	RECTANGLE / 

REC 
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	Home > Draw > 
Rectangle
	Draws a rectangle after you enter one corner and then the second.

	Trim 
	TRIM / TR 
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	Home > Modify > 
Trim 
	Trims objects to a selected cutting edge. 

	Extend 
	EXTEND / EX 
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	Home > Modify > Extend 
	Extends objects to a selected boundary edge. 

	Offset 
	OFFSET / O
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	Home > Modify > Offset 
	Offsets an object (parallel) by a set distance. 


Consider the following figures:
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Draw a LINE from 1,2 to 3,2 to 3,4 to 1,4 (*Remember to watch the command line as you do this.) For the last line's endpoint , you can either type in 1,2 or C to close the line back to the first point you entered. These are absolute co-ordinates. Make sure you understand what the points your just entered represent. 

Draw the next square using the RECTANGLE command. A rectangle is created by specifying 2 points to represent the opposite corners. Enter the first point as 4.5,2 and then make the opposite corner 2 inches over and 2 inches up @2,2 using relative co-ordinates. This is much faster and also makes the square one object and not 4 separate lines. 

ERASE the rectangle. You will see that all of it is gone with one pick. Redraw it and continue.

For the 3rd square, draw a 1.5 x 1.5 unit square using any of the methods you know. The bottom left corner must be a 8,2.

Draw a line from 2,5 to 2,6.5 Draw another line from 1,6 to 3,6 You should now have two perpendicular lines. What you want to do is trim off the top of the vertical line and create a T.

Start the TRIM command. It will first ask for a cutting edge. Select the horizontal line and press <ENTER>. It will now ask for the object to be trimmed. Select the vertical line anywhere above the horizontal (cutting) line and press <ENTER> to finish the command.

This is what you saw on the command line:

Command: TR <enter> TRIM
Current settings: Projection=UCS, Edge=None
Select cutting edges ...
Select objects: <Select the Horizontal line> 1 found
Select objects: <enter>
Select object to trim or shift-select to extend or [Fence/Crossing/Project/Edge/eRase/Undo]: <Select the vertical line>
Select object to trim or shift-select to extend or [Project/Edge/Undo]: <enter>
Once again, it is important to keep your eye on the command line as it will guide you through most commands.

Draw a LINE from 4,6.5 to 6,6.5 Draw another line from 5,5 to 5,6 What you want to do now is extend the vertical line up to the meet horizontal line. Start the EXTEND command. AutoCAD asks for a boundary edge; select the horizontal line press <ENTER>. It then asks for an object to extend; select somewhere in the top half of the vertical line. Press <ENTER> to end the command. Your command line history should match what is shown below.

Command: EX <enter> EXTEND
Current settings: Projection=UCS, Edge=None
Select boundary edges ...
Select objects: <Select the horizontal line> 1 found
Select objects: <enter>
Select object to extend or shift-select to trim or [Fence/Crossing/Project/Edge/Undo]: <Select the top half of the vertical line>
Select object to extend or shift-select to trim or [Project/Edge/Undo]: <enter>
Draw a CIRCLE with a center point of 7.5,5.5 with a radius of .5 Now you will use to offset command to make another circle 1/4" larger. Start the OFFSET command (watch the command line) and enter .125 as the offset distance (1/2 of 1/4"). Now select the circle and pick anywhere outside the circle. Press <ENTER> to end the command

	Command 
	Keystroke 
	Icon 
	Location 
	Result 

	Move 
	Move / M 
	[image: image6.png]



	Home > Modify > Move
	Moves an object or objects

	Copy 
	Copy / CP 
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	Home > Modify > Copy
	Copies object(s) once or multiple times

	Stretch 
	Stretch / S 
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	Home > Modify > Stretch
	Stretches an object after you have selected a portion of it

	Mirror 
	Mirror / MI 
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	Home > Modify > Mirror
	Creates a mirror image of an object or selection set


Consider the figures:
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Draw a 2" wide by 3" high rectangle using the 
RECTANGLE command. The bottom left corner must be at 0,0
Notice that the small rectangle and the border are overlapping each other at the bottom left of your drawing. What you want to do is move the small rectangle over 1" and up 1" so that it is away from the border. 

To do this, start the MOVE command by typing in either M or MOVE <ENTER>. Select all the lines of the rectangle using one of the selection methods described earlier. Press <ENTER>. Now AutoCAD asks for a "base point or displacement". What it is needing is a reference point. Click on the bottom left corner of the rectangle. AutoCAD now asks for a 'second point of displacement'. What it needs to know now is how far you want to move it. This is a great time to use relative co-ordinates. In this case, you want to move it 1" over and 1" up. So type @1,1 <ENTER> to achieve this. The rectangle will automatically move to its new location.

Now you want to copy this rectangle 3" over to the right. The copy command is very similar to the move command. (The only difference is that the copy command leaves an original behind.)

Start the COPY command. And copy it @3,0 <ENTER> The rectangle has now been copied 3" over.

But the rectangle is not as tall as the one in the sample drawing, the sample drawing's rectangle is 1" taller. To modify this, you'll use the stretch command. 

Start the STRETCH command by typing S <ENTER>. AutoCAD now makes you select objects by using a crossing window or crossing polygon. You're going to use a crossing window. Remember from the Lesson 1-5 that you make a crossing window by creating it from the right to left. Left-click just a bit above and to the right of the top right hand corner of the new rectangle (P1). Move your crosshairs down and to the left until your (dotted) crossing window covers the top half of the rectangle completely and then left click again (P2). You'll see that the objects are highlighted now. Press <ENTER> to accept this. Next you're asked for that now familiar base point. Pick on the top left corner of the rectangle. Now give AutoCAD the second point of displacement. In this case, you want to stretch the rectangle 1" up, so type @0,1 <ENTER> to do this. The rectangle is now 1" taller. 
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The goal when selecting objects to stretch is to draw the window over the vertices or points that you want to stretch. If you miss a corner, you will change the shape of the rectangle. So always be aware of which points need to be stretched. In this example, it was pretty obvious, in more complex drawings - it won't be.

Next you want to draw the polygon on the right side. To do this, you will draw the three lines on the left side first and then mirror those lines over to the right side. Draw the 3 lines any way you like (hint: use absolute co-ordinates)

Once they are drawn, begin the MIRROR command. Select the three lines (press <ENTER>) Now you are asked for the first point of the mirror line. With your endpoint Osnap turned on, pick the end of the line at 8,2. Now you are asked for the second point. Select the point on the line at 8,5. Once you've done this, AutoCAD wants to know if you want to delete the old objects. In this case you don't, so accept the default by pressing <ENTER>. The mirror line will be half-way between the object the you are mirroring and where you want it to be. Figuring out where the mirror line is the toughest part of this command.

Lab Task:  Complete the above exercise on your own, also print the command prompt.

