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Linesanity: A Journey from Simple to Complex Linetypes

Sam Lucido — Haley and Aldrich, Inc.

AC1744

This class is filled with all the tips and trick’s you'll need to create new linetypes in AutoCAD®. Yes, AutoCAD®
does supply us with several options for linetypes including dashes, dots and even shapes. What about creating
and designing custom lines based on your specific project needs? Well, in this class you’ll learn how to create a
compiled custom linetype library to be used for your company standard. Business needs creativity; in this class
you’ll gain that innovative knowledge to create new linetypes that catapult your drawings to the next level. Most
importantly, you'll be able to bring value back to your employer and the knowledge to help you excel within your

field.
T —4

e ﬁ% — 7
o |
§ 63 NS Nvs ———
=2
5 | |
S % M—
e | g5
s AR
5 | | Hos
§ <
g | | H e
=1
gL
5 _
I}
1=}
b=}
S
e

» eeanenny -
L s > -
PO F & rdwy, 5 %X
g Iy < v, r R
i [ A YN « I
T b ﬁfﬂﬂiﬁiiﬂﬂﬂiﬂﬂﬁmiﬂ”' ‘WWIMIMWIMJMMJWM <§7iiﬂﬂilimﬂiﬂ7£
- ]

a v

i 4‘ " hd O ———T0 <X
rpv Fnf yiiiﬁ g
»

VS

b i

"<<<<<<4“A‘ /E f\ °\ 5\\‘ P ﬁ‘i

JLTY
w0
E;-m
O

Learning Objectives:

At the end of this class, you will be able to:

Identify, change and create linetype definitions.
Create custom linetypes using fonts and shapes.
Create a complex linetype library using shapes.

Create a linetype tool palette with images.

About the Speaker:
Sam Lucido is a sought out CAD designer and trainer at Haley and Aldrich, Inc. As a Senior CAD Designer he
presents workshops on CAD productivity to managers and users in both corporate/general settings and provides
support on a wide variety of mechanical and civil design projects. Sam has over 20 years of experience involving
production design and drafting, user support and standards coordination. He continues to be very self-motivated
and enjoys working in a team environment to accomplish project objectives and create high quality deliverables.
Sam is professionally certified in AutoCAD 2011 and AutoCAD 2012.

slucido@haleyaldrich.com

http://www.haleyaldrich.com
http://www.cadprotips.com
http://www.twitter.com/cadprotips
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AutoCAD comes with a number of linetypes: continuous, dashed (various lengths), dotted, dash-dot, border,
center, and so on. But you can make your own. A simple linetype is just a pattern of dashes, dots, and spaces. A
complex linetype can include text and shapes. The linetype name and definition determine the particular dash-dot
sequence, the relative lengths of dashes and blank spaces, and the characteristics of any included text or shapes.
You can use any of the standard linetypes that AutoCAD provides, or you can create your own linetypes.

A LIN file is simply a text file that contains definitions of many simple and complex linetypes. You can add new
linetypes to an existing LIN file, or you can create your own LIN file. To create or modify linetype definitions, edit
the LIN file using a text editor or word processor or use the express tool MKLTYPE command (we will review this
command later in this document). After you create a linetype, you must load the linetype before you can use it.

The LIN files included in AutoCAD are acad.lin and acadiso.lin. AutoCAD comes with a number of simple and
some complex linetypes stored in acad.lin and found in the \support folder under
(C:\Users\xxxxxx\AppData\Roaming\Autodesk\AutoCAD 2013 - English\R18.2\enu\Support). See the image
belowfor an example of the lines that are supplied with AutoCAD.

I

"j acad.lin - Motepad

File Edit Format View Help

i+ AutoCAD Linetype Definition file
v Version 3.0
i+ Copyright (C) 1991-2010 by Autodesk, Inc. All Rights HReserved.

Mote: in order to ease migration of this file when upgrading

to a future version of AutoCAD, it is recommended that you add
your customizations to the User Defined Linetypes section at the
i end of this Tile.

FDASHDOT,Dash dot __ . . . . . . .
A,.5,-.25,0,-.25
= *DASHDOTZ,Dash dot (.5X) . . . . . . . . . . . . . ._
A,.25,-.125,0,-.125
*DASHDOTX2,Dash dot (2x)

A,1.0,-.5,0,-.5

| *DASHED, Dashed _
A,.5,-.25

~DAGHEDZ ,Dashed [.5%)

A,.25,-.125
*DASHEDX2,Dashed (2x)
A.1.0,-.5

*DIVIDE,Divide . . .. .. Coe

A,.5,-.25,0,-.25,0,-.25

*DIVIDEZ,Divide (.5X) _ ..
A,.25,-.125,0,-.125,0,-.125
*DIVIDEX2,Divide (2x)

A1.0,-.5,0,-.5,0,-.5
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| have highlighted 3 linetypes as shown above that we will be exploring. As you can see a linetype is a series of
positive and negative numbers that tell AutoCAD how long to lower or raise a pen. Positive numbers lower the
pen (draw a line), negative numbers will raise it (create a space).

Let’s start by creating a simple linetype with the dashed line since that one is the easiest to explain. For the
code this would be just lines and spaces.

*DASHED,Dashed

This first line will start with an (*) asterisk which will tell AutoCAD that it's a descriptor and not to use the code.
Immediately following the * is the name of the linetype (DASHED) followed by a comma. After the comma you
can enter the name of your linetype and follow it up with text characters or the ASCII code to define the line. You
should keep the description to 45 characters, anything over that would be hard to read in the linetype manager.
Let's review those numbers. The second line must begin with the letter A (alignment), followed by a list of pattern
descriptors that define pen-up lengths (spaces), pen-down lengths (dashes), and dots. You can include
comments in an LIN file by beginning the line with a semicolon (;).

Let’s take a look at the letters and number of a few linetypes. Notice the syntax for DASHED is A,.5,-.25
A = alignment (required)

The letter A is the alignment field which specifies the action for pattern alignment at the ends of individual lines,
circles, and arcs.

5 = tells AutoCAD to lower the pen and move .5 units
-.25 = tells AutoCAD to raise the pen and move .25 units

Notice below that after the -.25 space the linetype begins to repeat itself starting with the .5 distance again and
continuing on with the pattern.

st 2.00 -

- 1.25 -

i~ 050 0.50
+‘ " *DASHED,Dashed

T R

The numbers indicate a repeating pattern starting with a dash 0.5 drawing units long, a space 0.25 drawing units
long. This pattern continues for the length of the line. One more element that is included with AutoCAD linetypes
is the dot. Let’s review the linetype file again looking at the divide line as shown below. Notice the syntax for
DIVIDE is A, .5,-.25, 0,-.25, 0,-.25

A = alignment (required)
5 = tells AutoCAD to lower the pen and move .5 units
-.25 = tells AutoCAD to raise the pen and move .25 units

0 = tells AutoCAD to place a dot
Notice the 0 segments below and see the illustration to show where the dots will be placed within our line.

—~ 1.75 -

———— 1.0 T
—— 0.5 *‘
*DIVIDE,Divide

J L A .5-250.-250-25
0.25
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Now that we have reviewed the basics, let’s create a simple linetype.
We will create a water line shown to the right which is typically -_
represented by 3 dots and a dash as shown.

Start by opening any word processor or notepad at the Windows Start button shown below.

[ NOTEPAD]| x| | shutdown | » |

Once Notepad is Open we can begin typing our linetype. Let's make sure we save the file first and give it a .lin
extension. For this exercise we will call the file My Lines.lin.

) Miicic

File name: m

Save as type: [Text Documents (*.txt)

4 Hide Folders

Save the file and enter the sequence of numbers shown below. Remember how each number represents a
length, space, or a dot in the linetype file.

A:] 01 - Mylines.lin - Notepad @

File Edit Format View Help

;: My first linetype ver 1.0
;: You can add two semi-colons at the beginning of the line and AutoCAD
;: will ignore text after. This is a great place for notes and edits as you

;: build your 1library. _.i_\

;+ My Water Line
;: The Tirst line represents the definition as we described.
;: The second line represents the code for the linetype.

Draw a line .5 units, make a
space .25 units, place a dot,
. make a space .25 units,
*WATERLINE,Water C C place'second dot, make final
A,.5,-.25,0,-.25,0,-.25,0,-.25 25 space. place third dot.
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Now you have created the linetype and must load this into AutoCAD. Just type Linetype and hit the load button as
shown below. You can now create several linetypes of your own just follow the standard syntax that is required for
lines, spaces, and dots.

{ﬁ Linetype Manager
e e _ ~>| oad. || Delte |
[gow all linetypes v] [ Invert fiter

| Cument || Hide details |

Current Linetype: Bylayer

Linetype Appearance Description
Bylayer
ByBlock
Continuous Continuous

After you select the load button browse out to the folder where you have stored the linetype file and select it and
the waterline will be shown. Select the waterline and that linetype will now be loaded into your current drawing.

HINT! You can save this to a template to load in AutoCAD each and every time.

f- Load or Reload Linetypes
[ File ... J CNAUZ2012\The Linesanity Project’\Linetype definitions\Mylines lin
Available Linetypes
’ Linetype Description
I]WATERLINE Water
[ ok | [ cancel | [ Heb

Let’s continue on and create a complex linetype using fonts to represent specific design criteria. This is where
the fun begins! A complex linetype includes either shapes or text within the definition file. Complex linetype
definitions are similar to the simple linetype, except there is a definition for the shape or text which will be included
within the syntax.
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We are going to start out by adding a unique text style to our drawing. You can use any style of your preference
although | find it best to create a dedicated linetype for text styles. You will have less room for the possibility of
someone adding a height to your style. For this example we will name the style linetypes and set that style for the
Arial font with a ‘0’ height. It is very important to define it with a Height of ‘0’. Using a true type font you can take
on the characteristics of that font style which is benefit of True Type fonts. | have highlighted the areas below to

illustrate the items that you will need to change to create the linetype. Notice that there is another linetype in

Styles area name Winglines. No need to create that just yet, we will be using that one later in this document.

s

Al Text Style ==
Cumrent text style: Linetypes
Styles: —
o0
netypes -
Roman$S [T‘t ol v] [Regular v] New...
Standard__ Use Big Font
| Winglines l Delete
Size =
7] Annotative (1) Height
Match text orentation 0.0000
to layout
[ All styles vJ Effects
[”] Upside down Width Factor:
1.0000|
(| Backwards
Vertical 0.0000

Apply [ Cancel J[

Help

o

Let’s create a linetype with the letter A for AIR. Similar to our dash dot linetype but for this one AutoCAD wiill
display the Letter A in the middle of the line. Open up the Myline.lin file and add the following sequence for

another line.
*AIR,Air Flow ----- A ----- A ----- A ---—--
A,.5,-.12 ["A",LINETYPES,S=.12,R=0,X=-.06,Y=-.06,U=0],-.12
*WATERLINE,Water I FE

A 595 02 95,0:=.25:0:>.25

*AIR,Air Flow ----- A----- A-----
A,.5,-.12, [ *"A",LINETYPES,S=.12,R=0.0,X=-.06,Y=-.06,U=0],-.12
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Take a look at Figure 1 (below) and match up the numbers in your line with what is dimensioned. This will give
you a better idea of what those numbers represent graphically.

Figure 1

—t— 5 —

— - - 012

0.06 '

A
0.06/-41"7 | A A

The parameters remain the same except for a new string which will be enclosed in brackets. Everything within the
brackets controls the text size, position and rotation. A description of what each letter or bracket represents is
shown in Figure 2 (below).

Figure 2

enclose the text string and parameters.

= tells AutoCAD what should be displayed in the text

= scale of the font.

set this to 0. Sets the rotation of the text to 0, relative to the line.
= is the x-offset (shifts the text along the x axis

= is the y-offset (shifts the text along the y axis

= upright variable to control the position of the text.

—
[a—
1

C < Xx1TWw>r
I
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The colors shown below represent the parameters that are set within the line. Now if we want to create another
line with a different letter simply copy and paste this line and just change the font! You could make lines for every
letter in the alphabet.

What if the line you want has more letters? Simply take that .12 at the end and add .12 and this will accommodate
for more letters. Let’s do that for two more additional lines as shown. Try it out with 5 or 6 letters or maybe even
some numbers.

The width of a standard Arial font at .12 in size is approx. .1133 units.
We would like the space before and after the letter(s) to be 1 letter in
length.

The .12 will remain constant in all our letter linetypes. The last letter at
the end will control the space for any extra letters. Simply add .12 to
the existing number (i.e. .12, .24, .36, .48)

*AIR,AIr Flow ----- A -—--- - - ) —
A,.5,-12["A",LINETYPES,S=.12,R=0.0,X=-.06,Y=-.06,U=0],-.12

*AIRSUPPLY ,Air Supply —--- AS —--- AS - AS -
A,.5,-12["AS" LINETYPES,S=.12,R=0,X=-.06,Y=-.06,U=0],-.24

*AIRSPARGE,Air Sparge ----- ASG ----- ASG ----- ASG -----
A,.5,-12 ["ASG",LINETYPES,S=.12,R=0,X=-.06,Y=-.06,U=0],-.36

Type load at the command prompt and select the Myline.lin file and see the results. Notice you have 4 lines as
shown below ready to use in AutoCAD. You will need to select that line and hit OK or right click and select all the
lines to load into AutoCAD.

ﬁ Load or Reload Linetypes ﬁ

File... C:AThe Linesanity ProjectMylines lin

Awvailable Linetypes

Linetype Description
AlR Air Flow — A — A — A —
AIRSPARGE Air Sparge — ASG — ASG — ASG —
AIRSUPPLY Air Supply — AS — AS — AS —
VWATERLINE Water___ ... ...___ ...___

OK | | Cancel | | Heb
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Take a look at what we have. We have three linetypes with syntax correct for up to three letters. Let’s just copy

those lines, change the letters, and make 3 more.

| Mylines.lin - Notepad
File Edit Format View Help

[l @ /=)

: My Tirst linetype ver 1.0

: Added Air and Sewer Lines (11-28-2012)

.
L
L
..
L ]
L
..
LI ]
L

LI ]

*WATERLINE,Water agats

A, .B,-.25,0,-.25,0,-.25,0,-.25

Copy and paste our 3
new linetypes as shown
below, then change the

letters to represent the

S, §§, and SAN

*AIR.Air Flow
A,.5,-.12,["A" ,LINETYPES,S5=.12,R=0.0,.X=-.06,Y=-.06,U=0],-.12

*AIRSUPPLY,Air Supply AS AS AS
A,.5,-.12,["AS" ,LINETYPES,S=.12,R=0,X=-.06,Y=-.06,U=0].-.24

*AIRSPARGE,Air Sparge ASG ASG ASG
A,.5,-.12,["ASG",LINETYPES,S=.12,R=0,X=-.06,Y=-.06,U=0],-.36

m

*S,Sewer
A,.5,-.12,["S" ,LINETYPES,8=.12,R=0.0,X=-.06,Y=-.06,U=0],-.12

*SS,Sewer Supply SS SS SS
A,.5,-.12,["SS",LINETYPES,S=.12,R=0,X=-.06,Y=-.06,U=0],-.24

*SAN,Sanitary Sewer SAN SAN SAN
A,.5,-.12,["SAN" ,LINETYPES,S=.12,R=0,X=-.06,Y=-.06,U=0],-.36

oY

Copy and paste the text and change the letters below. Simple, right? Now load up AutoCAD and your Myline.lin
file and you will see the new 3 lines (as shown below) ready to be used in AutoCAD

=
ﬁ Load or Reload Linetypes

=)

Files. . C:\The Linesanity Project \Mylines lin

Available Linetypes

3 new lines!

Linetype Description
AlR Air low — A —A — A — Q
AIRSPARGE Air Sparge — ASG — ASG — ASG — LA )
AIRSUPPLY Air Supply — AS —— AS — AS — hﬁ:__;_‘l:f!
B Sewer — 5 — 8§ — 5 — S
SAN Sanitary Sewer — SAN — SAN — SAN -
55 Sewer Supply — 55 —— 55 —— 55 —
WATERLINE Water ... ... ...

Displays the linstypes
the linetypes on the lig
All.

Help
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We have just covered the basics of creating a simple linetype and a complex linetype with text. You can use these
techniques to create multiple lines with dashes, dots, and text. We have just created the base for our standard
linetype file and have 6 new lines! Not all fonts represent the same width so try out different versions but
remember to complete set first then copy and paste as you build the file.

HINT! Remember, the font style must have a height set to ‘0’ for these linetypes to display correctly. If not, the S
variable will transform the size of the font by the number that you have placed in there. Just add the style to your
standard template.

Express Tools: Make Linetype Command

Yes, there is a make linetype command! | know | made you go through all that text syntax and code when you
can simply use the Mkltype command. This is true but the first version will gain you consistency. Let’s explore
how to use the Make Linetype command and how it works.

Create your geometry in AutoCAD how you would like your linetype to display. Draw the linetype at a scale of 1:1.
Draw a line 2 units in length and place a piece of text (A) in the center of the line. Use DTEXT (not mtext);
LINETYPE text style with a .12 height and the MC (Middle Center) justification for the text. Simply type the trim
command and trim the line around the text. To achieve best results offset an equal distance from the center of the
text grip, then trim the line. Your image should look like this the line shown below.

A

Move to the Express Tools Tab on the Ribbon and Select Make Linetype (as shown below) or type MKLTYPE at
the command prompt.

(oL Express Tools o -

[=1)) Align Space

Attach Xdata

) ; List Xdata
Annotation Command
aifachment ~ 1% Export Style Aliases [ System Variables

ﬁ ‘@ ..A: Reset Text
4 0

z Import Style

tate | _ ) . ¢
CL Synchronize Viewports 3
w2 Break-line

'KE;] Merge Layout Symbol

Layout ~ Draw : Bypension

@ Extended Plan

“—’"‘f Make Linetype

@ Make Shape

Tools

By selecting Make linetype you will issue the mkltype command. We will now go through the series of commands
(found on the next page) that can be found in the AutoCAD Express Tools Help Menu.

10
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1. Command: MKLTYPE

2.

Select a ".LIN" file: <C:\AU2012\The Linesanity Project\mylines.lin>: We can enter any name

for our line.

NOTE: If you select an existing .lin file (as we did), the file dialog box warns you that the file will be replaced;
however, the file is actually appended to. If you choose to create a linetype with the same name as one that
already exists in the selected .lin file, an overwrite warning appears. If you choose yes, the existing linetype is
overwritten, but the rest of the file remains intact.

3.

4
5.
6
7

Enter linetype name: Specify a linetype name A

Linetype description: Specify a linetype description NEW AU2012 LINE
Starting point for line definition: Specify a starting point (Point 5 below)
Ending point for line definition: Specify an ending point (Point 6 below)

Select objects: Select all three objects from the left to right

) ©,
O A O

Seems a bit easier than typing all that code, right? Now let’s take a look at the results. AutoCAD is getting the
exact point to where that line ends. On our example these are consistent throughout. | like consistency and feel
you should get a good set of code that you can remember and work with. Sure, you can create all of your lines
this way but you may end up with a very confusing file when it comes to editing.

Notice that the numbers shown below have many decimal places and are random. With our first one that we
added in, we could keep the numbers a consistent format and copy and paste. You can do the same with this
version but | like to keep things clean and rounded off the whole numbers or two decimal places. If you copy and
paste these numbers will you remember what they mean a year from now? We will delete that linetype in our file
and continue on with something more fun.

*58S,Sewer Supply ----- 88 ====- 88 ===-- §§ -----
A,.5,-.12,["SS",LINETYPES,S=.12,R=0,X=-.06,Y=-.06,U=0],-.24

£
*SAN,Sanitary Sewer ----- SAN ----- SAN ----- SAN ----- \/ /

A,.5,-.12, [ "SAN",LINETYPES,S=.12,R=0,X=-.06,Y=-.06,U=0],-.36 S o

*A,NEW AU2012 LINE
A,1.827686,-.069456, [ "A" ,LINETYPES,y=-.12,5=.24,u=0],-.275155,1.827702

11
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@ @
We are getting smarter! Let’s continue with fonts and do something fun with the standard windows \ j
WINGDINGS font. Remember we created that linetype style (on page 6) in the beginning of this \_/
lesson? We are going to now create the Winglines style using the windings font. —

First released in 1990 by Microsoft, Wingdings is a font that uses symbols instead of traditional letters and
numbers. The initial Wingdings font had a wide range of symbols, from religious symbols and telephone symbols
to shapes. There are three versions of Wingdings, and Wingdings 2 and Wingdings 3 were introduced around the
same time as the original Wingdings. Let’s use the original Windings font and create a style named wing and set
the height to O.

Take a look at a standard character map for the wingdings font. We can take any of those images (since all
computers with Windows come with the windings font. We just have to find out what letter corresponds to the
image on the map.
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We are going to make 3 new linetypes to add to our drawing. We will make SMILE, TNT, and THUMBSUP. The
following image will show what the 3 new lines will look like.

Create a new text style in AutoCAD named WINGLINES and give it a O height. Do not make the style annotative.
Next draw the geometry as we did before and set the style to WINGLINES. Using DTEXT type in the letters C, M,
and D one on top of the other. You will get the thumbs up symbol, smile symbol, and the TNT symbol.

12
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Next, draw three lines as before and place those lines within the center and trim as shown in the image below.
Notice that the distances from the center of the font to the beginning of the next line are not as close to what they
would be for a normal font. This is why we will be using the MKLTYPE command for this section.

Lettel@ Letter©\ Lette r@\

J‘/ é5‘/ S 4
—f L& 0.08 — L& 0.06 —f L 0.12

We will now go through the series of commands again that can be found in the AutoCAD Express Tools Help

Menu.
1.

o gk~ w DN

Command: MKLTYPE
Select a ".LIN" file: <C:\AU2012\The Linesanity Project\mylines.lin>:

We can enter any name for our line (you can also rename that linetype file later as well. It must have a
in extension in order for AutoCAD to read the file.

Enter linetype name: Specify a linetype name SMILE

Linetype description: Specify a linetype description SMILE WITH ME

Starting point for line definition: Specify a starting point (Point 5 in example below)
Ending point for line definition: Specify an ending point (Point 6 in example below)

Select objects: Select two objects from the left to right as shown. Do not select the third line in sequence,
which is for reference only.

) O

13
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Now let’s continue on and make the next two linetypes. Follow the sequence again and make three linetypes
each time appending our MLINE.LIN file. The first will be THUMB and the second will be TNT.

1. Command: MKLTYPE
2. Select a".LIN" file: <C:\AU2012\The Linesanity Project\mylines.lin>:

We can enter any name for our line (you can also rename that linetype file later as well. It must have a
Jin extension in order for AutoCAD to read the file.

Enter linetype name: Specify a linetype name THUMB
Linetype description: Specify a linetype description THUMBS UP

3
4
5. Starting point for line definition: Specify a starting point (Point 5 in the example above)
6. Ending point for line definition: Specify an ending point (Point 6 in the example above)
7

Select objects: Select all three objects from the left to right.

Finish off this sequence with the TNT line on page 15.

14
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N o o~ w

Command: MKLTYPE
Select a ".LIN" file: <C:\AU2012\The Linesanity Project\mylines.lin>:

We can enter any name for our line (you can also rename that linetype file later as well. It must have a
Jin extension in order for AutoCAD to read the file.

Enter linetype name: Specify a linetype name TNT

Linetype description: Specify a linetype description TNT DYNOMITE

Starting point for line definition: Specify a starting point (Point 5 in the example above)
Ending point for line definition: Specify an ending point (Point in the example above)

Select objects: Select all three objects from the left to right

&

O

NICE JOB! Done with all the basics now let’s get to those shapes!

*SAN,Sanitary Sewer ----- SAN ----- SAN ---

A,.5,-.12,["SAN" ,ROMANS,S=.12,R=0,X=-.06,Y= 3 more lines!
*STM,Sanitary Sewer ----- STM --——- STM --——- SIv ————=
A,.5,-.12,["5TM" ,ROMANS,S5=.12,R=0,X=-.06,Y=-.06,U=0],-.36 ‘\\

*A,NEW AU2012 LINE
A,1.827686,-.069456, ["A" ,ROmans,y=-.12,s=.24,u=0],-.275155,1. 8277l@l

¥SMILE,SMILE WITH ME
A,.781911,-.056587,["1",wing,y=-.15,5=.3,u=0],-.379573,.78193

*THUMB , THUMBS UP
A,.781911,-.088943,["c",wing,y=-.15,5=.3,u=0],-.347216,.78193

¥*TNT,TNT THIS AREA
A,.781911,-.00534,["M",wing,y=-.15,5=.3,u=0],-.43082,.78193

r

15
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We need to look at an overview of shapes and what they are.

Shapes are objects that you use like blocks. First you use the LOAD command to load the compiled shape file
containing the shape definition. Then you use the SHAPE command to insert shapes from the file into your
drawing. You can specify the scale and rotation to use for each shape as you add it. Shapes are very small in size
and must be contained within the drawing file to appear. Linetype definitions in AutoCAD support the use of
shapes. Blocks are more versatile and easier to use and apply than shapes. However, shapes are more efficient
for AutoCAD to store and draw. User-defined shapes are helpful when you must insert a simple part many times
and when speed is important. Just a couple of things to keep in mind while drawing and creating objects.

When you use a shape in alinetype it must be compiled. After the shape has been compiled it then can
be loaded into the AutoCAD to be used in the linetype definition.

How do | do that? Compiling a shape definition file (SHP) generates a compiled shape file (SHX). Being able to
create your own shape definitions is a valuable skill. Keep in mind, however, that this is a very complex subject to
learn and requires patience. We are going to focus on how to use the MKSHAPE command in the express tools
to make and define our shapes. Entering ASCII format can become very complicated and some files will be hard
to compile. First we have to create our shape in AutoCAD. Remember our font was a .12 height? Let’s create a
circle in AutoCAD. Simply run the circle command and create a circle with a diameter of .1. | want to use .1 since
we will be using the scale factor on the shapes to determine the size within the linetypes. We have to keep things
simple when it comes to shapes and lines.

Conlnand:
Specify center point for circle or [3P/2P/Ttr (tan tan radius)]:

Specify radius of circle or_[Diameter] <0.0500>: d
Specify diameter of circle

After the circle has been created use the hatch command to fill in the circle (solid hatches are not accepted in a
shape file. Use the settings shown below then explode the hatch to create separate entities within the shape. We
want this to look like a solid fill but we do not want to have too many lines in our shape definition.

Parametric  View Manage Output Plug-ins Online  Express Tools [RgEI{ R@EE 0] ﬂ

- // N Pattern - - }%atch Transparency 0

C /) 5 >:‘g|:|Usc- Current 24 P"Q'E 0

£ | ANSBI | ANSB2 | 1= PANone ~ |51 0.0500 |
Piiem Properties «

We will now make a couple more shapes and see how we can use those in our linetypes. We will create a solid
arrow and a solid box. Let’s draw the shapes in AutoCAD using that .1 length as a reference for our shapes.
HINT: for the solid squares and triangles we will use the ANSI31 hatch and explode the hatch pattern (as shown
above). Notice how the objects do not appear solid but you have to remember that these objects will not be as
large as they are shown and the objects will appear solid within the line(s). Create the 3 shapes as shown below.

.0.1 ﬁ»ﬁ ]
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Now that we have our three objects created we need to make those objects into shapes. Type MKSHAPE at the
command prompt or access it from the Ribbon under express tools as shown below.

Erpress Toor: | I
lign Space ﬁ .@ ,A: Reset Text Attach Xdata
4 Y

=& Import Style 7 & List Xdata
Break-lin® per Annotation ' g * Command
lerge Layout Symbol Hat Attachment p—f;' Export Style Aliases Ty System Variables

bynchronize Viewports

Layout = Draw Dimension ‘
@ Extended Plan
> Make Linetype

Make Shape )

Tools

The compiled file has the same name as the shape definition file but with a file type of SHX. If the shape definition
file defines a font, you use the STYLE command to define a text style. Then, you use one of the text placement
commands (TEXT or MTEXT) to place the characters in the drawing. If the shape definition file defines shapes,
you use the LOAD command to load the shape file into the drawing. Then, you use the SHAPE command to place
the individual shapes in the drawing (similar in concept to the INSERT command).

Type MKSHAPE and AutoCAD will bring up the file name dialog box as shown. AutoCAD shape files are stored
outside the drawing and are referenced from a file with a .shp or .shx extension. You can name this
Myshapes.shp and just append each time just like we did in the linetype example. For this example we will just
create 3 for each shape. Name the first one solidcircle.

File name: solidcircle shp v

I}

Files of type: ['-Shp v] Cancel

Name your first shape solidcircle. Make sure you use an insert point as if you were to use a block (We will use the
center of the circle). This becomes important when you are defining your linetype definitions. Select the objects
and your shp and shx files will be created. Review the highlighted sections below to see what AutoCAD has done.
We created a shape named solidcircle and also compiled the shape.

Command : pcelt

Command:
Enter the name b ape:
Enter resolution

Specify insertion base point

of

Select objects: Specify opposite corner: 17 found
Select objects:

Determining geometry extents...Done.

Building coord lists...Done.

Formating coords...-Done.

Writing new shape...Done.

Compiling shape/font description file

Compilation successful. Output file C:\Users\lucido\Documents
contains 357 bytes.

Shape "SOLIDCIRCLE" created.

Use the SHAPE command to place shapes in your drawing.
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Create the next two shapes SOLIDBOX and SOLIDARROW. It's good to call the shapes something that we can
remember. When you have hundreds you need to stay organized. Check your folder to see if the shapes have
been created and compiled. We will move those later to a separate folder to keep things organized.

[ SOLIDARROW.shp

sl SOLIDARROW.shx

[ SOLIDCIRCLE.chp

e SOLIDCIRCLE shx V
[ SOLIDSQUARE.shp

i SOLIDSQUARE.shx

We now have our shape files (shp) and our compiled shape files (shx). These we will need to be in the AutoCAD
support file project path for AutoCAD to load the shapes (or in the current working folder). We will now create 3
linetypes with the shapes as shown below. We are going to create the look of our lines using a length of 1.0. Draw
3 line segments in your drawing and space them apart so you can add the shapes. It is a good idea to have a
template file with all of these lines in there with the dimensions shown (a good reference).We are going to follow
the same pattern and sequence we used when we created the linetypes with the fonts. Place your shape at the
center of the line and break the object equal distance on each side.

Insert the SOLIDARROW
shape at the midpoint of your
line then trim the line as shown

.

Insert the SOLIDCIRCLE
shape at the midpoint of your
line then trim the line as shown

o
—— L 0.12

Insert the SOLIDSQUARE
shape at the midpoint of your
line then trim the line as shown

05 =

[
—- L 0.12

Pick the start of the line (blue 1), end of the line (blue 2), then the objects from left to right (as shown below). Use
the object snap endpoint and select under the 1 and 2 blue circles. You will now be asked to select the objects.
Select two objects, the line, and then the arrow.

o ‘.
/|
o

Start (.-I-l-l-l-l-l-l-l-l-l-l-l-l) End

2)

O

W

TRI-LINE

Do not select this
line

A /S

&)
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Explorer will now launch. Append the linetype file as shown and the new definitions will be added to the end of
the file. We can use notepad to edit or add notes about our new linetypes. Remember, when it says to overwrite

the file, igonore that AutoCAD will just add your new line to the end.

My Notes 10/6/2012 8:44 PM
My Profile 10/6/2012 8:44 PM
Powerpoint 10/7/2012 5:57 PM
Shapes 10/6/2012 8:44 PM
. Speaker Agreement 10/6/2012 8:44 PM

Toolpalettes 10/6/2012 8:44 PM
[ Mylines Ie 9/26/2012 3:51 PM

File name: Mylines

File folder
File folder
File folder
File folder
File folder
File folder
AutoCAD Linetyp...

v Save

Fles of type: | Linetype ("lin)

v ] Cancel

Continue to follow the same pattern for all three lines. Create the TRI-LINE, CIRC-LINE, and SQR-LINE. Each
linetype will have a different shape but being equal in length. Draw the geometry first (shown on page 18) then
make the linetype. Each time you will be asked to append or create a linetype. The following illustrations will help

guide you through the process.

Start (l--—l-I-I-I-I-I_I-I-I_I-I—l) End

1) 2)

Do not select thisw
line

A4

: ®:

CIRC-LINE

AN

start (l-l-l-l-l-l-l-l-l-I-l-l-I-l) End

Do not select this\\’
line

SOR-LINE
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Let’s take a look at the text file (Mylines.lin) and see what we have created. | have highlighted the name of the
shape. Notice immediately after it shows the path of the shape. This is the path that you will store your linetypes
and add to the configuration settings in AutoCAD.

[ oo, oewel oupply ----- T TR DT
A,.5,-.12,["SS" ,ROMANS,S=.12,R=0,X=-.06,Y=-.06,U=0],-.24

*SAN,Sanitary Sewer ----- SAN ----- SAN ----- SAN -----
A,.5,-.12,["SAN" ,ROMANS,S=.12,R=0,X=-.06,Y=-.06,U=0].-.36

*A,NEW AU2012 LINE
A,1.827686, - .069456, [ "A" ,RomanS, y=-.12,5=.24,u=0], - . 275155 1 827702

Notice the path. These files must be in
the AutoCAD support search path in
order for these lines to be loaded

*SMILE,SMILE WITH ME
A,.781911,-.056587,["J",wing,y=-.15,5=.3,u=0], -.379573 4.

*THUMB, THUMBS UP
A,.781911,-.088943,["C",wing.y=-.15,58=.3,u=0],-.349216,.78193

*TNT,TNT THIS AREA
A,.781911,-.00534,[ "M" ,wing.y=-.15,8=.3,u=0], /43082, .78193

*TRI-LINE,1line with g Qv
A,.76,-.356868,|[ SOLIDARROW JC:\AU2012\The Linesanity Project\SOLIDARROW,s=2],-.123132,.76

*CIRC-LINE,Line with Circle

A,.76,-.24,[[SOLIDCIRCLE|C:\AU2012\The Linesanity Project\SOLIDCIRCLE,s=2],-.24,.76

*SQR-LINE,Line with Square
A,.76,-.24} [SOLIDSQUARE |C:\AU2012\The Linesanity Project\SOLIDSQUARE,s=2],-.24,.76

We have now created linetypes using dashes, dots, fonts, shapes, and lines. We now want to create a shape
library so we do not have hundreds of files out on the network. Let’'s make 3 more lines using those existing
shapes then compile the shapes into a library. Let's take a quick look at our 3 shapes again.

SOILDCIRCLE @

- -

SOILDARROW ¥y

!
SOILDSQUARE 1 :l\

=

Note: Shapes must fall within the linetype definition. That being said, if you just have shapes within your
linetype you will end up with a dot at the front or the end of your line. We are now going to make linetypes that will
consist of a combination of shapes and lines. It is important if you just have shapes AutoCAD will place a dot (pen
down) at the point where it is supposed to draw a line. Keep you shapes together and play with the one of the
system variables (Itscale or celtscale) to determine what best works for you.
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Start by drawing a line again, make it 1 unit long and begin to place shapes as shown below. Type the shape
command and insert the shape at the midpoint or on the line where you would like it to be displayed. Add more
shapes; trim the line out, and get the lines to look exactly like you want. Make the three lines as shown, they do
not have to be exact but try and keep the shapes at a uniform distance. This will ensure that your lines will be

displayed correctly when used on a drawing. The next page will begin a detailed description of how to make these
lines. | will explain those red and green lines below when we get to that linetype.

Now that the geometry has been created we will create the first line; the DITCH line with a flow direction arrow.
Type the MKLTYPE command or go to the ribbon under express tools and select the command. It will

1.0
—® e0¢ —— DI|TCH
a WOOD BARRIER

WASTE LIMITS

0.125

immediately launch a window asking for the Linetype (.LIN) file. Simply select the same one we have been using

the MLINE.LIN file. Remember, AutoCAD will append this linetype file and place any new lines at the end.

Select Linetype File
E in: [ The Linesanity Project v] = @ ¥ B Vews v Toos ~
» | Name 2 Date modified Type =
. Documents /872012 2:07 PM File folder
= Dwg 9/8/2012 1:41 PM File folder
Images 9/8/2012 2:03 PM File folder
Linetype definitions 9/8/2012 2:08 PM File folder
Linetype definitions (Examples) 8/23/2012 3:06 PM File folder
My notes 7/7/201210:28 PM  File folder
| My profile 8/23/20124:57PM  Filefolder |~
Powerpoint 9/8/20121:36 PM File folder
. Shapes /872012 2:08 PM File folder
Speaker Agreement 7/3/201210:16 AM  File folder
. Toolpalettes /30/20129:29 AM  File folder
""""""""""""""""""""""""""""" 9/8/2012 2:07 PM  AutoCAD Line| |

<« [ I

-

)
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The following images (Figure L1, L2, and L3) will represent the lines and the order you will select the geometry to
create those lines. Zoom in you drawing to the ditch line that you have drawn. Select the geometry in the
sequence as shown in Figure L1. The blue circles will represent the length of our line from start to finish. The
square numbers represent the objects we will select when creating the line

Figure L1

Do not select this
Start <& = End line T

995X
3) [4] [5

& o@
(S]l—>

2]

Do the same for the wood barrier. Type the MKLTYPE command and create the line. Keep appending the
MYLINE.LIN file. We will review that when complete.

Figure L2

Do not select thisw
Start < - line

= End
1) 2)
O O
W W

.

A/
Fal

—t

Finally, create the waste line as shown in Figure L3. Each time appending your original MYLINE.LIN file. For the
waste line | did not enter the numbers since there are no lines and just shapes. When creating this line only use
2-3 shapes so the file will not be too large. You do not need to stretch the shapes out to create a line 1 unit in
length.
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Notice the red and green lines. Those are only there for reference and to keep our distance consistent between
the shapes. We will only use those lines when creating our start and end length of our line (1 and 2).

Figure L3

) ~— O

Start 0 End

&

Using a linetype with just shapes will cause AutoCAD to create dots or spaces. If you have a closed polylines you
will not see this affect. Let's now take a look at the text file to see how those shapes were placed in the linetype
file. When not drawing a closed polylines you may see this on current drawings. From the customization guide:

When the linetype is drawn, AutoCAD uses the first pattern descriptor for the starting and ending dashes. Between the starting
and ending dashes, the pattern dash specifications are drawn sequentially, beginning with the second dash specification and
restarting the pattern with the first dash specification when required.A-type alignment requires that the first dash length be 0 or
greater (a pen-down segment).lt's that 0-length pen-down segment at the beginning of your pattern description that you're
seeing at the ends

Using windows explorers go back out to your .lin file and open it up. You will see something similar to what | have
shown below. Notice how AutoCAD keeps the path for the shapes (.shx) files. This is where we will combine all of
those into one compiled shape file and place in the support search path for easy access.

*TRI-LINE, ITne with arrrow
A,.76,-.356868, [SOLIDARROW,MYSHAPES. SHX,5=2],-.123132,.7

*CIRC-LINE,Line with Circle
A,.76,-.24,[SOLIDCIRCLE,MYSHAPES. SHX,5=2],-.24,.76

*SQR-LINE,Line with Square
A,.76,-.24,[SOLIDSQUARE ,MYSHAPES. SHX,5=2],-.24,.76

*DITCH-FLOW,Ditch Flow Ling|

A,.771665,-.15976, [SOLIDARROW,C: \AU2012\The Linesanity Project\SOLIDARROW,5=2.4],-.12,[SOLIDCIRCLE,C:
\AU2012\The Linesanity Project\SOLIDCIRCLE,S=.925915],-.16,[SOLIDCIRCLE,C:\AU2012\The Linesanity Project
\SOLIDCIRCLE,s=.925915],-.16, [SOLIDCIRCLE,MYSHAPES. SHX,5=.925915],-.160533,.458834

*WOOD-BARRIER,wWood barrier
A,.466667,-.2, [SOLIDSQUARE,C:\AU2012\The Linesanity Project\SOLIDSQUARE,y=-.000316,s5=2],-.2,.266667,-.2,
[SOLIDSQUARE,C:\AU2012\The Linesanity Project\SOLIDSQUARE,y=-.000316,s5=2],-.2,.466667

*WASTE , WASTE
A,.000004, [SOLIDCIRCLE,C:\AU2012\The Linesanity Project\SOLIDCIRCLE,s=1],-.22, [SOLIDCIRCLE,C:\AU2012\The
Linesanity Project\SOLIDCIRCLE,s=1],-.22
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Notice how we have those three shapes placed in there and the path for those shapes is included. Shapes are
like linetypes, just text files so you will need to compile those into one file. When you create a shape you create
a .shp file which is a text file. You can continue to add to that file with many shapes and create one file which will
include all of them. Let’s open a shape file (with notepad) and see what we have created...WOW!!!

Lots of stuff in there!

File Edit Format View Help

(—10,1),(—10,—1),(—10,—2),(—9,—4),(—16,—12),(-6,—8),(—6,—9),(—3,—9),(—2,—10),
(8,-7),(9,-5),(9,—3),(10,‘2),(10,-1),(10,1),(10,3),(9,4),(16,12),(6,8),(5,9),
0,0),001,9,(12,12),(0,0),002,9,(-20,-17),(0,0),001,9, (25,25),(0,0),002,9, (-3
,0),001,9,(40,40),(0,0),002,9,
),001,9,(53,53),(0,0),002,9,
),001,9,(64,64),(0,0),002,9,
),001,9,(72,72),(0,0),002,9,
),001,9,(77,77),(0,0),002,9,
),001,9,(81,81),(0,0),002,9,
),001,9,(85,85),(0,0),002,9,
),001,9,(88,88),(0,0),002,9,
),001,9,(89,89),(0,0),002,9,
),001,9,(91,91),(
),001,9,(90,90),

-44 ,-41),(0,0),001,9, (45,45),(0,0),002,9, (-
-57,-54),¢0,0),001,9, (58,58),(0,0),002,9,
-66,-64),(0,0),001,9, (66,66),(0,0),002,9,
-74,-71),(0,0),001,9,(73,73),(0,0),002,9,
-79,-77),(0,0),001,9,(79,79), (0,0),002,9,
-83,-81),(0,0),001,9, (83,83), (0,0),002,9,
-87,-84),(0,0),001,9, (86,86),(0,0),002,9,
-90,-87),(0,0),001,9, (89,89), (0,0),002,9,
-91,-88),(0,0),001,9, (90,90), (0,0),002,9,
-92,-89),¢(
-91,-89),
-91,-88),
-89,-86),
-86,-83),
-83,-80),
-79,-76),

0),002,9, 0),001,9, (90,90), (0,
y,001,9,(90,90),
y,001,9, (89,89),
y,001,9,(87,87),
y,001,9,(84,84),
y,001,9,(81,81),
y,001,9,(77,77),
-73,-69), y,001,9,(70,70),
-65,-62), y,001,9,(62,62),
y,002,9,(-55,-53),(0,0),001,9,(52,52),
y,002,9, (-41,-38), (0,0),001,9, (37,37),
y.002.9.(34,-54),(0,0),001,4,45,4.31,4,

),002,9,
),001,9,(90,90), ),002,9,
),001,9,(88,88), ),002,9,
),001,9,(85,85),
),001,9,(82,82),

(

(

(

E ),002,9,
),001,9,(78,78), E

(

¢

(

(

,0

,0

,0

,0

,0),002,9,

,0),002,9,
),001,9,(72,72),(0,0
),001,9,(65,65),(0,0
),001,9,(56,56),(0,0
0),001,9,(42,42),(0,0
(0,0),001,9,(20,20),(0,0

),002,9,
),002,9,

f\f\/\ﬁﬁﬁﬁf\

0,

0,
0,
0,
0,
0,
0,
0,
0,

COO0OO0OO0OO0OO0OO0O0O0OO0OO0OO0O0OOOOO
O(DC)O<3C>O<D

)0029
),002,9,
14 37,3,4

ENONONONONONONONONONONONONONONONONONININD
CO0OO0O0O0OO0OO0OO0O0O0OO0O0OO0O0O0O0O0O00O
ﬁﬁﬁf\ﬁﬁﬁﬁ/\ﬁﬁf\ﬁﬁﬁﬁﬁﬁﬁf\

A/\f\f\ﬁﬁﬁﬁﬁf\

1,886,S50LIDCIRCLE
I 250, 8. 83,37, 2,31,3,31,3,45,002,9,(64,0),(0,0),001,9,(-1,10),(-2,10),(-4,9)
(
y
1
:
2

=
=
=
(=
£
e
(=
(-
W=
)0029(
s (-
o=
» (-
=
» (-
' (-
WK
(
(

0,
0
0
0
0
0
0
0
0
0
0
0

*2,877 ,SOLIDARROW
TSI, 2,80, 3:233,3,23,3,20,3,128,002,9,(-127,34),(-1,0),(0,0),001,9, (0,-68), ((
(-1,0),(0,0),002,9,(127,-34),(1,0),(0,0),001,9,(-127,-34),(-1,0),(0,0),002,9,“
9!(2!2)!(030)!002!9!(-5!-3)!(0,0)!001!9!(3!3)!(0,0) 002 9 (' '4) (0 O) 001 9
(o,0),002,9,(-10,-7),(0,0),001,9,(8,8),(0,0),002,9, ( 11 9) (0 0),001,9,(9, ),
(0,0),002,9,(-14,-11),(0,0),001,9,(12,11),(0,0),002 9,(-15, -12) (O 0), 001 9,(]I
(14!14)!(0!0)!002!9!(-181-15)!(0!0)!001!9!(16!16)!(0!0)!002!9!(-19!-17)!( !0)1
001,9,(18,19),(0,0),002,9,(—22 -20),(0,0),001,9, (20,20),(0,0),002,9, (-23,-21) ]
(0,0),001,9,(23,23),(0,0),002,9, (- 27 23) (o, 0) 001,9, (25 24) (o, 0) 002, 9,( 28

Let's examine the first line of the shape file. This will come in handy later. The *1 indicates that it is the first shape
within the file. This tells me you can add more by just inserting the numbers as you go. The 866 is the shape code
which is defined when you create the shape, no need to change or remove that number. The SOLIDCIRCLE is
the name of the shape you gave it when you created it in AutoCAD.

| SOLIDCIRCLE.shp - Notepad
File Edit Format View Help

*1,886,S0LIDCIRCLE
7,200.4.4,3,37,3,971,3.31,3,45,002,9, (64,0),(0,0),001,9, (
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What we want to do is create a file which contains all of the shape we will be using for our linetypes. We are going
to create a shape file with all our shapes in it, we will call it MYSHAPES.SHP. Let’s do this the easy way. Go
back to AutoCAD and your first shape which is the SOLIDCIRCLE. We are now going to make those shapes and
compile them into one file. No one wants 100 shapes on the network for everyone to find!!

HINT: You can always create the shapes separately then open one up, save it, then cut and paste your new
shape to the file. This comes in handy when trying to manage a very large linetype library. Open the last drawing
with the shapes and type MKSHAPE or locate on the ribbon tab of the express menu. Go through the same steps
you did when you create a linetype. Select the solid circle but this time save the file to another name for example
Myshapes.shp. This will be our file where all the shapes will be stored.

- Select Shape File
ein: [ The Linesanity Project v] = @A ¥ P Vews v Toos ~
7Tl Name : Date modified Type #
Images 9/21/201211:30 PM  File folder
(= Linetype definitions 9/8/2012 2:08 PM File folder
Linetype definitions (Examples) 8/23/2012 3:06 PM File folder
My notes 7/7/201210:29 PM File folder
My profile 9/11/20129:30 AM  File folder
Powerpoint 9/8/20121:36 PM File folder
Shapes 9/11/20123:17 PM  File folder L
Speaker Agreement 7/3/201210:16 AM  File folder 1
Toolpalettes /30/2012 9:29 AM  File folder
|A) SOLIDARROW.shp 8/20/201211:46 AM  AutoCAD Shaj
|A) SOLIDCIRCLE.shp 6/30/201211:35 AM  AutoCAD Sha
|2 SOLIDSQUARE.shp 6/30/201211:38 AM  AutoCAD Sha|_
< LU b
File name: I Myshapes.shp I M Save I
| - | Fiesoftype: [ she v | Cancel |

Notice how AutoCAD indicates the shape file was created within the compiled file Myhsapes.shx. We will now
add the other two and take a look at the file

Determining geometry extents...Done.
Building coord lists...Done.
Formating coords...-Done.

Nriting new shape...Done.

Compiling shape/font description file

Compilation successful. Output file C:\AU2012\The Linesanity
Project\Myshapes.shx contains 940 bytes.

bhape "SOILIDCIRCLE" created.

se the SHAPE command to place shapes in your drawing.
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After adding the other two shapes your text file should look something like this. | removed a lot of the code from
the shapes since | wanted to show you how the *1 represents the number of the shape. You can add spaces
before and after the shape to help you describe what the shape is and what it is used for. If you create another

shape simply add to the end of the file with the next number.

e

| test.shp - Notepad
File Edit Format View Help

I"1 ,886,SOLIDCIRCLE I
’ { Beal Beoat o g P ] :3531535455002595(61511)5(0:0)100159:('1510):('2510)

('101'1)5('105'3)1(’9;'4)5('95"5)5('7"7)5('75"8)5('5;'8)5('65'20)5(05'
(85'5)3(105'4)5(105'2):(1030)3(1051)3(1092)5(995)5(895)5(857)5(658)5(55
001,9,(11,11),(0,0),002,9,(-19,-16),(0,0),001,9,(25,25),(0,0),002,9,(-3
(0.01.004 .9 (49 201 (0.0),002,9,(38,-65),(0,0),001,4,45,4,31,4,31,4,37,

*2,1033,SOLIDTRIANGLE

q.290,8,8,9,89.9:87,93,17,3,18,002,9, (-34,25),(0,0),001,9,(0,-64),(0,0).
(0,0),002,9,(127,-32),(1,0),(0,0),001,9,(-127,-32),(-1,0),(0,0),002,9, (
95(0:2)9(030)5002595('25'2)5(030)3001595(012)5(050)5002595('15'3)5(050)
Ol gDl . 4,18,4,17,4,47,4,89,3,4,3,250,0

*3,998,SOLIDSQUARE

4,125,4,80,3,53,3,19,3,143,3,128,002,9, (60,69),(0,0),001,9,(-127,0), (-1
(030)3002595('35'127):(0:'1)5(0:0):001599(313)5(050)5002595('65'3)9(030
(1059)5(050)5002395('13:'9)5(030):001195(13512)5(0:0)300219:('165'12):(
001,9,(19,19),(0,0),002,9,(-23,-19),(0,0),001,9,(23,22),(0,0),002,9,(-2

(0 03 _0A04 Q (20 203 (0 N3 _QQ2 0 [ 22 203 /(0 03 _A04 Q (22 2293 (0 N3 002

We are almost there. Now let’s create our compiled shape library (the .shx file). The reason we need to do this is
when we put our linetype file on the network AutoCAD will only need 2 files to search for. The Mylines.lin file and

the associated shape file which will be Myshapes.shx. Type compile at the command prompt and the following

dialog box will appear. Select the Myshapes.shp file and AutoCAD will compile (create) the .shx file for your use.

e or Font File ‘ @
k in: The Linesanity Project v] & @ ¥ B Vews v Tods ~
Name a Date modified Type m
. Documents 9/22/20128:47 AM  Filefolder [
, Dwg 9/22/20129:11 AM  File folder
) Images 9/22/20129:22 AM  File folder
.. Linetype definitions 9/8/2012 2:08 PM File folder
) Linetype definitions (Examples) 8/23/2012 3:06 PM File folder =
My notes ‘ 7/7/201210:29 PM  File folder
. My profile . en t! 9/11/20129:30 AM  File folder
. Powerpoint xc . 9/8/20121:36 PM File folder
. Shapes 9/11/20123:17PM  Filefolder | |
, Speaker Agreement 7/3/201210:16 AM  File folder
. Toolpalettes 6/30/20129:29 AM  File folder
(AlMyshapesshp 9/22/20129:09 AM  AutoCAD Sha)
SOLIDARROW.shp 8/20/201211:46 AM  AutoCAD Sha ~

File name: I Myshapes.shp

il

)

- o= 3

Files of type: ['.Shp

o]
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Command: compile
Compiling shape/font description file

Compilation successful. Output file C:\AU2012\The Linesanity
Project\Myshapes.shx contains 935 bytes.
Command :

Congratulations! You have now created a linetype file and a compiled shape library. Use this file to build all of
your linetypes. Each time you add a new one, just compile again and replace the .shx file with the new file on your
network. Users will not know the difference and will only see new linetypes when loaded.

Let's review. We now have two files that we will use. Mylines.lin and Myshapes.shx are the files we will need to
have placed on the network or a folder where AutoCAD will search for. We will now need to edit the path on the
mylines.lin file to reflect the changes we have just made.

Open up the Myline.lin file and replace any sections that may contain a path to the compiled (.shx) file. | left one
example in the following image. We do not need that path anymore since we will be defining that in out options
settings in AutoCAD

*CIRC-LINE,Line with Circle
A,.76,-.24,[SOLIDCIRCLE,C:\AU2012\The Linesanity Project\SOLIDCIRCLE,s=2],-.24,.76

*SQR-LINE,Line with Square
A,.76,-.24,[SOLIDSQUARE,C:\AU2012\The Linesanity Project\SOLIDSQUARE,s=2].-.24,.76

*DITCH,DITCH LINE
A,.771665,-.15976, [ SOLIDARROW,MYLINES.SHX,s=2.4],-.123132, [SOLIDCIRCLE JMYLINES.SHX s=.925915].-.16,
[SOLIDCIRCLE,MYLINES.SHX,s=.925915],-.16, [SOLIDCIRCLE,MYLINES.SHX,s=.925915] & . 160533, .458834

*WOOD-BARRIER,Wood barrier
A, .466667,-.2, [SOLIDSQUARE ,MYLINES.SHX,y=-.000316,s=2],-.2, .266667,-.2, [ SOLISQUARE,, MYLINES.SHX,y=-.000316, 5

*WL ,WASTE : ] =
A, .000004, [SOLIDCIRCLE,MYLINES.SHX,s=2],-.22, [SOLIDCIRCLH. [}

Now that we have created our lines let’s load up AutoCAD and create a drawing named Mylines.dwg. Load up all
the linetypes into this drawing and save it in the same location as your working files. This file will be used as our
template file when loading the lines from the palette.

The last and final thing we need to do is decide where to keep these lines and add them to the AutoCAD support
search path. The three files Myshapes.shx, mylines.lin, and Mylines.dwg will be placed in a searchable folder. All
the remaining working files can be placed on a personal drive for adding and compiling.

We have now completed the linetype template, line file, and shape file.

=
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.Aj Opticns
Cument profﬂe <<Unnamed Profile>> :‘- Current d FOWETPOTIT
Files ﬁ’ Display ] Open and Save | Plot and Publish l System l User Prefereq | Shapes
Speaker Agreement
Search paths, file names, and file locations: . Toolpalettes

@ Myshapes.shx
i‘ﬁ Mylines.dwg
@ Mylines.lin

\_—‘@ Support File Search Path

= C\AU2012\The Linesanity Project
------ =y C:\Users\slucido\AppData\Roaming“\Autodesk \AutoCAD 2
------ =y C:\Program Files\Autodesk \AutoCAD 2011\support

------ =y C:\Program Files\Autodesk \AutoCAD 2011\fonts

------ =y C:\Program Files\Autodesk \AutoCAD 2011 help

------ =y C:\Program Files\Autodesk \AutoCAD 2011\Express

o =y C:\Program Files"\Autodesk \AutoCAD 2011\support\color

== NI PR ) o L Dladl

Time to put our library of lines on Tool palettes!

In this section we are not going to go over tool palettes in great detail but merely show you how to add those lines
to a palette. AutoCAD's Tool palette feature is one of the easiest ways to create and manage reusable content in
AutoCAD. You can easily access the AutoCAD Tool palette using Ctrl-3 (my preference), using the Tools pull-
down menu, or using the standard toolbar. You can only have one overall palette on the screen at a time, with as
many tabs as you see fit. We need to get those lines on the palette, and with a selection have those lines load
and be drawn on the correct layer. We are going to create a new tool palette similar to what is shown on the right.
First, | would like to refer to Matt Murphy’s classes at AU2011 and AU2012:

AC4814: Managing your standards and reusable content with AutoCAD® Tool Palettes — Revealed!
(This class was presented at Autodesk University 2011)

AC3441: The Productivity Power of AutoCAD® Tool Palettes — Revealed!
(This class was presented at Autodesk University 2012).

| used Matt’s technique of creating an macro to locate the tool palette path which gives the illusion of groups. This
works great when switching between different groups of blocks, command tools and engineering disciplines. We
will go through this briefly to assist you in getting things setup. Just like managing your support path statements in
AutoCAD, you can set a Tool Palette path location and not use the group feature.
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P

',ﬁ Options

Curment profile: HA-ACAD-R2011 :‘! Current drawing:

Drawing1.dwg

Files | Display | Open and Save | Plot and Publish | System | User Preferences | Drafting | 3D Modeling | Selection | Profiles |

Se&th paths, file names, and file locations:

£ % Support File Search Path

environment variable called
* TOOLPALETTEPATH.

Located in the options dialog under the R
file tab is Tool Palettes File Locations.
This location can also be found with an

m
(T
=

Y Tool Palettes File Locations

=y C:\Users\slucido“AppData‘\Roaming‘\Autodesk \AutoCAD 20111\R18.1\enu‘\support\ToolPalette

E ALthonng Paletie Fie Locations

l

0K

) o o

HINT: if you ever delete the path accidently, just leave it blank and AutoCAD will replace it with the default path as

shown above. We want to set this up prior to creating our new
palette.

Let’s first create a macro to save the default path (We want that as
our default). We will name the macro TPD (tool palette default). Go
to the manage tab on the ribbon and select record for the action
recorder. Type * TOOLPALETTEPATH at the command prompt.
For the next line just hit enter on the keyboard to accept the default
path. This macro will now take us to our default AutoCAD tool
palettes.

Home Insert Annotate Parametric

E | D Play B
& [1PD v |

Stop User
Interfac
i
Action Tree
*ActMacro001*
* TOOLPALETTEPATH

"C\Users\slucido\appdata\roaming\au
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Stop the action recorder and save the file. You will define the file location in the options dialog box as shown on

the previous page. Set that do a default location for your macros. Save the macro with a definition as shown
below.

Action Macro Command Name:

TPD

File Name:

TPD.actm

Folder Path:
Ci\Users\lucido\appdata\roaming\autodesk\autocad 2013 - english\r1¢

Description:

This will be the default location for the Autodesk tool palettesl

Restore pre-playback view
When pausing for user input
("] Once playback finishes

Check for inconsistencies when playback begins

OK H Cancel H Help I

Now let’s go out to our hard drive and create a folder called My Linetypes (or whatever you prefer). Copy that
address as shown and go back to your AutoCAD session.

S
@Uv’ .. » Computer » OSDisk (C:) » AU2012 » My Linetype

Copy address
File Edit View Tools Help
Copy address as text
Organize v Include in library » Share with = New foldé Edit address
,,,: Favorites - Name Delete history
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Go back to the Action Recorder and follow the same steps as we did before. Type * TOOLPALETTEPATH at the

command prompt; then on the command line when it asks you for a location paste in your path for your new folder
as shown in steps 1 and 2 below.

. Aj;::::LTH

Qaming\autodesk\autocad 2011\rig8.1...">:
NflIC: \AU2012\My Linetypes

Command :

Name the macro and save the file. When you type the macro at the command prompt you will see a blank new
palette for you to build your library. This is a great way to keep things organized.

r N
P

Action Macro Command Name:

TP-LT

File Name:

TP-LT.actm

Folder Path:
C\Users\lucido\appdata\roaming\autodesklautocad 2013 - english\ri¢

Description:

This Macro will switch our tool palettes to our linetype library. This
will eliminate the need to import and export. AU2012 - Linesanity

Restore pre-playback view

[¥] When pausing for user input

¥ Check for inconsistencies when playback begins

OK H Cancel H
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Take a look; you now have a blank new palette to work with. Simply Right click on the palette tab and rename the
palette to My Linetypes. Remember, you can always type TPD at the command prompt and you will get right
back to the AutoCAD default palettes.

If you copy your linetype Tool Palette folder to a secure location on your network, you can use a macro just like
above to switch to that location. You can also copy the AutoCAD default tool palette folder to the network and
complete the same task. This is a great way to share Tool Palette content while allowing users to add and
manage their own content by having multiple tool palette paths.

[

(i) Learn about customizing tool palettes X
v o
ko ]
n
(=N
2 | My Linetypes
P

Now that we have a blank new palette we will rename that palette to My Linetypes and start to build our library.
Right-click on the palette name and type in My Linetypes. Now we need to start building our palettes based off our
template. There are many ways to configure palettes using commands. We are going to insert our template then
set the linetype and run the pline command. You can choose to run the line command, circle, or whatever you
prefer.

We need to get a command in there so we can build. We can use the cui but let's make it easy and just draw a
line or a circle in our drawing. Then right click on that object and drag that object over to the tool palette. You now
have a command in there that we can begin to edit.

f Tool Palettes - All Palettes

@ » Circle

My Linetypes

Linesanity
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Right click on the circle command and edit the fields to your preference. The example below shows the fields that
are important for creating our linetype library. HINT: For the layer section simply create the layer and it’s
properties within you current drawing and you will be able to add to the layer section. AutoCAD will hold
that value to use in a new drawing session.

: 4 X
;?- @b | New command 'l’l
(=] E |
<
A4 Tool Properties
Image: Name:
| Sanitary Sewer |
Image Description:
I Use this for a Sanitary Sewer line in civil drawings I
Command Azl
| Use flyout ~¥es— Uncheck the flyout if that says YES
lf'lyout options. <choose commands>
| Command string || Sequence to insert the template and start the line |
General -
| Color O ByLayer
[:':a?'e' |0 Create a layer in your current drawing for the new line
| Linetype BylLayer
| Linetype scale 1.0000
| Plot style BylLayer
| Lineweight —— Bylayer
iWTransparency ‘ ByLayer -
| Text sﬂrle -- use current
LEimetmn shie -- use current
0K ] [ Cancel ] [ Help

We now need to edit the remaining files especially the command string to get our linetypes to work and load in
AutoCAD. Our goal is to eliminate the extra steps and make life easy by having these linetypes represented by
an image, description and a command string which will automate the process in AutoCAD.
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Steps 1 through 5 are the ones we are going to change to get our linetype to work. | separated the images into
two parts so it would be clear on what to edit in the palette.

1. The image. This can be done through the standard cui button images or you can simply take a screen
shot (as | have done) of your linetype and place in a folder to reference.

2. Type in the name of your linetype. This is what you will see on the palette next to the image.

3. Enter a description for the linetype. It is very important to inform the user of how this linetype is to be used
or what it is used for. Do not just ignore this section.

4. This is the command string that we will use to enter our linetype. We will break this down on the next
page.

5. The layer we would like the linetype to be placed on. Create a layer (in your current drawing) and select
this from the pull down. It will now be created each time you use the linetype.

Image: Name: / e

Use flyout
I Flyout options
'ymmand string

No
<choose comman
ACAC_-LINETYPE;

D o

i creates the AIR linetype

No

B <choose commands>
_6 ACAC_-LINETYPE;L;AIR;"C:/AU2012/The Linesanity Project/MYLINES";y; *C*C_-layer;It; AIR;;;_pline

B Bylayer
C-UTILAR @
ByLayer :
1.0000
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Let's review the command string to see what AutoCAD is doing. This section is where you can add custom
commands, even diesel, and macros to get AutoCAD to do what you need to do. Take a look at the line and the
syntax. You notice that it follows a command sequence in AutoCAD.

ACAC_-LINETYPE;L;AIR;"C:/AU2012/The Linesanity Project/MYLINES.LIN";Y;;*C~C_-layer;lt; AIR;;; _pline

The following page (Table 1) has an excel table which describes what each command will do. In AutoCAD type
the commands as shown and you will see what AutoCAD does to get those lines loaded.

Table 1

AC1744 Linesanity - Tool Palette Command Sequence

AutoCAD Command Description
AL Cancel any previous action
the command to start loading the linetypes. The hyphen will disable any
—-LINETYPE dialog boxes
5 the semi colon represents a return on the keyboard
L Selects the option "Load"
AIR The name of the linetype to be loaded
5 the semi colon represents a return on the keyboard

linetype file name and path. Remember the slash will be a backward one
"file path/Mylines_Iin" instead of the normal forward path. A forward slash will indicate a pause
for user input and will cancel the command string.

= the semi colon represents a return on the keyboard

Yy reload the linetype if it already has been loaded

’ the semi colon represents a return on the keyboard

ACAC Cancel any previous action

_'LAYER Selects the layer command

the semi colon represents a return on the keyboard

LT Linetype for the current layer

’ the semi colon represents a return on the keyboard

AIR Sets the new linetype

177 it will take 3 returns (semi-colons) to get out of the command

Runs the Polyline command. You can change this to line, circle, arc, or

pline
5 whatever your preference is.

You did it! Now it’s time to build the tool palette for your company standard. Simply copy and paste the
command string changing the name of the linetype each time. Create your own image and place on the palette.
Remember those images will be saved under the tool palette path system variable.
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| would say the last linetype (on Figure 1) says it all. Thumbs up! Good job and continue to share and build those
linetypes! The following pages contain system variables which control the appearance and settings of linetypes
within AutoCAD. | put those in there as a reference for you when you create your library.

Figure 1
AC1744: Linesanity! A Journey ;
from Simple to Complex Line... " Ghumbs

*Understand linetype definitions and how
to change and create new ones

&
A

*Understand linetype definitions and how
to change and create new ones

Water

These sections demonstrate the use of a
font on a custom linetype. This section
uses the romans font to control the line

style

—aA— Ajr Line

—as— Air Supply Line

—as— Air Sparge Line

— saN— Sanitary Sewer

— sTM— Storm Sewer

This sections will demonstrate the use of
the linetypes using the wingdings font

& TNT Dynomite

©  Smile with ME

Good Job! :D> &) Thumbs UP!
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Linetype notes, system variables and additional information:

AutoCAD currently does not support linetype definitions that begin with an empty segment. If you try to create a

linetype that begins with an empty segment, the program adds a dot to the beginning of the definition. Be aware
that these dots will show up on your drawing and can confuse the operator. To avoid confusion and keep
consistency throughout the linetypes and visibility issues you could set your linetypes “Bylayer,” and Itscale to 1.
This next section will cover the variables which can affect the appearance of linetypes.

LTSCALE Linetype Scale - Controls overall linetype scaling of objects displayed. This is the Global Linetype

Scale Factor (system variable) value which changes the linetype scale globally for both new and existing objects.
[tscale factors <1 make line segments smaller. Itscale factors >1 make line segments larger. The default setting

is 1.

a

il - System Variables

LOFTPARAM
LOGEXPBRIGHTNESS
LOGEXPCONTRAST
LOGEXPDAYLIGHT
LOGEXPMIDTONES
LOGEXPPHYSICALSCALE
LOGFILEMODE
LOGFILENAME
LOGFILEPATH
LOGINNAME
LONGITUDE

LUNITS

LUPREC

LwWDEFAULT
LwDISPLAY
LWUNITS
MATBROWSERSTATE
MATEDITORSTATE
MATERISLSPATH
MATSTATE
MAXACTVP

LTSCALE B

|

;'
New Value: [0.5000
Current Value: [0.5000
Iritial Value: [1.0000
Saved In: [Drawing Type: [Real
Sets the global linetype scale factor. -

The linetype scale factor cannot equal zero. This system variable has the same
name as a command. Use the SETVAR command to access this system variable.

Savedl.. | | Read. | | OK | | Cancel | | Hep |
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CELTSCALE Current Element Linetype Scale — Sets the current object linetype scaling factor. You can force an
individual elements LTSCALE with this setting (system variable) value controls the linetype scale for new objects.
The celtscale value is a scaling factor applied to the current Itscale value. The default setting is 1.

-
|| System Variables = :
New Value: [1.0000

BPTEXTHORIZONTAL | CumentValue: [1.0000
BTMARKDISPLAY =
BVMODE i Initial Value: [1.0000
CALCINPUT E |
CAMERADISPLAY
CAMERAHEIGHT T :
CANNDSCALE Sets the current object linetype scaling factor. -
&E?gg& hiﬁéﬁ .EILS Sets the linetype scaling for new objects relative to the LTSCALE command
CBARTRANSPARENCY setting. 4 line created with CELTSCALE = 2 in a drawing with LTSCALE set to
CCONSTRAINTFORM 0.5 would appear the same as a line created with CELTSCALE =1 in a drawing
CDATE with LTSCALE =1.

CECOLOR

CELTSCALE

CELTYPE

CELWEIGHT
CENTERMT
CETRANSPARENCY =
CHAMFERA
gnimgggg Save All.. J [ Read... ] [ oK J [ Cancel ] [ Help ]
CHAMFERD

CHAMMODE 3

o

Saved In: [Drawing Type: [Real

MSLTSCALE Model Space Linetype Scale — Scales linetypes displayed on the model tab by the annotation scale.
For model space or a layout viewport, you can display all the annotative objects or only those that support the
current annotation scale. This reduces the need to use multiple layers to manage the visibility of your annotations.

s =

Il - System Variables !: :
New Value: |0

MATEDITORSTATE » | CurentValue: [0
MATERIALSPATH &
MATSTATE Initial Value: |1
MAXACTVP
MaxSORT
m%ﬁgﬁgﬁ Scales linetypes displayed on the model tab by the annotation scale. -

mgigﬂggw&” 0 Linetypes displayed on the Model tab are not scaled by the annotation

scale
mgmgg’;‘f 1 Linetypes displayed on the Model tab are scaled by the annotation scale

e | Mote: MSLTSCALE is set to 0 when you open drawings created in AutoCAD
MENUNAME g L
MESHTYPE 2007 and earlier.

MIRRHATCH
MIBRTEXT
MLEADERSCALE
MODEMACRO 5
MSLTSCALE

MSMSTATE

MSOLESCALE [
MTEXTCOLUMN

MTEXTED il

Saved In: |Drawing Type: |Integer

saveal. | | Read. | [ 0K | | Cancel | | Hep |
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PSLTSCALE Paper Space Linetype Scale — Controls linetype scaling of objects displayed in paperspace

viewports.

0 = No special linetype scaling. Linetype dash lengths are based on the drawing units of the space (model or

paper) in which the objects were created and scaled by the global LTSCALE factor.

1 = Viewport scaling governs linetype scaling. If TILEMODE is set to 0, dash lengths are based on paper space
drawing units, even for objects in model space. In this mode, viewports can have varying magnifications, yet
display linetypes identically. For a specific linetype, the dash lengths of a line in a viewport are the same as the

dash lengths of a line in paper space. You can still control the dash lengths with Itscale.

When you change PSLTSCALE or use a command such as ZOOM with psltscale set to 1, objects in viewports
are not automatically regenerated with the new linetype scale. Use the REGEN or REGENALL command to

update the linetype scales in each viewport.

e

il - System Variables

PROXYWEBSEARCH
PSLTSCALE
PSOLHEIGHT
PSOLWIDTH
PSTYLEMODE
PSTYLEPOLICY
PSWYPSCALE
PUBLISHALLSHEETS
PUBLISHCOLLATE
PUBLISHHATCH
PUCSBASE
QCSTATE
QPLOCATION
QPMODE
QTEXTMODE
QVDRAWINGPIN
QYLAYOUTPIN
RASTERDPI
RASTERPERCENT
RASTERPREVIEW
RASTERTHRESHOLD
REBUILD2DCV

-~

=<

New Value: |1

Current Value: [1

Iritial Value: [1

Saved In: |Drawing Type: [Integer

Controls the linetype scaling of objects displayed in paper space viewports.

0 Mo special linetype scaling. Linetype dash lengths are based on the drawing
units of the space [model or paper) in which the objects were created. Scaled by
the global LTSCALE factor.

1\Viewport scaling governs linetype scaling. If TILEMODE is set to 0, dash lengths
are based on paper space drawihg units, even for objects in model space. In this
mode, viewports can have vaming magnifications, vet display linetypes identically.
For a specific linetype, the dash lengths of a line in a viewport are the same as the
dash lenaths of a line in paper space. You can still control the dash lengths with
LTSCALE.

| Savedl. || Read. || OK || Cancel | [ Hep |

~

=
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Aot )

Enjoy the rest of your time at Autodesk University 2012!
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