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Chapter 1: Getting Started

These instructions provide information about usheyCadrail 9 application. The document is avadas the
application help file or as an optional printed mnan

Installing Cadralil

The first step to begin using the Cadrail applmais to install the software on your computer exyst
Prior to installing the software you should vetifyat you meet theninimum system requirements
Cadrail Version 9 Requirements

You must have the following computer equipmentperate the Cadrail Version 9 application:

A PC or compatible computer running Microsoft Womegs Version 98, ME, 2000, 2003, XP, Vista, 7, 8
» Adisplay monitor and graphics card running resotuL024 x 768 or higher

* A mouse (center scroll wheel optional but recomneeiid

* A hard disk drive with a minimum of 12 MB available

A CD-ROM disc drive (for optional CD).

Installing Cadrail on Your System

The following instructions explain installation frothe optional CD ROM. If you have the downloadedsion of
Cadrail, see the instructions at the web site wiietepurchased the product.

Follow these instructions to have the Setup Progratall Cadrail on your hard drive.

Make certain that your computer and monitor are turned on and Windows is running.
Close any other applications that are currently ruming on your system.
Insert the Cadrail disc into the proper CD ROM drive and close the drive bay door.

If the setup program does not start automatically &er inserting the CD and waiting a minute, use
the appropriate run commands for your operating sytem to locate and run the file SETUP.EXE
located in the root directory of the Cadrail distribution disc.

5. Follow the instructions on your screen as the Setuprogram installs Cadrail.

PwONPE

The Setup program will copy all of the applicatfdes to your hard drive and create the appropiizdas or menu
items for Cadrail. Should you have problems with 8etup program, see the chaggtemmon Questionsf this
manual. A file named README.TXT may be includedtie root directory of the distribution disc and ntaytain
additional instructions.

For information on using the Windows operating egstonsult the documentation supplied by Microsoft.
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Starting Cadrail

You can start using Cadrail after you have runSbaipprogram to install the application onto your comepuStart
the Cadrail application as you do any Windows paagr

To Start Cadrail:
1. Click the Start button on the Windows Task Bar.

2. Select Programs, Sandia Software, Cadrail 9, LauncBadrail 9 from the menu.

Click to
Start Cadrail

‘ I WinZip Self-Extractor
Paint
“y <0 17 Microsoft Office

i Microsoft Visual Stud Jj Microsoft JWET Framewnork SOK
2003 (2)

Adobe ImageReady [j Microsoft visual Studio 2005

All Programs . I HTML Help Workshop

|7 Cadrail g 3
R Cadrail 9 » I B Launch Cadrai 9 §i

|':| Cadral 8 Dema  »

¥
13
»
[j Micrasoft Developer Network.
»
(3
[ 2
3

I ComponentOne Doc-To-Help

Windows Start Button

You can learn more about starting applications and using the
Windows operating system in your Windows Documentation.

Learning about Cadrail

Your Cadrail package includes the Cadrail compajpgication withHelp files printed manual, and drawing
libraries. Complete instructions are supplied ath the manual and Help files. The information atthdocuments
is the same. You may read the printed manual aswpald any book or view the Help files on the congpiscreen.

If you are new to computers or to the Windows ofegasystem, you should practice with your compigfiore
attempting to understand Cadrail. Study the Micftodéndows Documentation. Get familiar with Windowasd
drawing by running the Paintbrush program thandtuded with Windows. Practice sketching simplesimnd
circles in Paintbrush.

How to use this manual

There are three general parts to this manual. if$techapters contain information about basic Cdgeration.
This is followed by discussion of issues relatiagrtodel railroading. Finally, detailed instructicar® presented for
each individual drawing tool in the Appendix.

To start learning Cadrail, you should read theddsawing chapters and then familiarize yoursethwhe drawing
tools and dialog boxes in tg@pendix Practice with the basic drawing tools for makings and circles. Then

work through the example layouts in theawing Tutorial ChapterEven if you are an experienced user, you should
still read the entire manual and tutorial.

Keyboard commands are shown iootd> type in this manual.
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How to use the Program Help files

Help files are computerized documentation thatyiew at the computer. Start thielp file system by starting the
Cadrail application, selecting Help from the Caldmanu bar and then selecti@gpntentson the menu (or press the
F1 key). If you need instructions on using Windows pjelelecHow to Use Helmn the Windows Help menu.

Tool Tip Help will appear in the main Cadrail application winddwou place the mouse pointer over a button or
text box on the application.

You can get Help on individual drawing tools bycklng theRight Mouse Button on the tool icon in th®rawing
Tool bar.

Sandia Software Technical Support Services

If you have questions about Cadrail operations,siwuld first look in the manual, or consult thegmnamHelp.
Practice each drawing tool or dialog box usingwa peactice drawing until you understand how it werkou
should read the manual several times. Each timdoaluat the manual you will see information thatiymissed the
first time through.

Check the chaptefommon Questionat the end of this manual and the fleadMe.txbn the distribution disc for
your problem prior to contacting technical suppbiryour question relates to the Windows operasggtem or your
computer/printer, please contact the vendor ofphaduct.

When you call technical support, please be at gounputer and have the appropriate documentationaderials
available. Be prepared to give the following infation:

e The version number of the Cadrail Program.

» The type of computer equipment you are operating.

« Exact wording of any messages that appeared on tlsereen.

» A description of the problem and what steps you havtaken to solve the problem.

Voice Technical Support is available from Sandi&are between 9:00 A.M. and 4:00 P.M. Mountaingjm
Monday through Friday. For voit¢echnical supportregarding Cadraiall (505) 821-0014

Electronic support services are available 24 hawutay, 7 days a week. To contact technical sugpoetmail, send
electronic mail from the Internet toracks@sandiasoftware.cor@enerally you will receive a response within 24
hrs.

Visit the Sandia Software web site http://www.sandiasoftware.cofar new information that may be available.
This site is also available dtttp://cadrail.com
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What's it called in Cadrail?

Many parts of Cadrail are similar to those in otAéndows applications. Use the illustration to fhamize yourself

with them.

The Main Menu Bar

Main Menu Bar

Top Tool Bar

Drawing Screen
Thisiswhere you
create the d rawing

Drawing Tool Bar

This is where you select
the different d rawing
tools o r commands.

Drawing
Manager

it LT R R PEL Y] III

BoItomTooI Bar

; i AR

Scro Il Bars

Cadrail application window.

Select many of Cadrail’s features using the stah@dindows drop down menus (see your Windows doctuztien
for operation information as needed) located oriMtaen menu barMany of the menu items may also be selected
using various tool bar buttons or the menu Shoayts (described in other sections of this manual).

Bottom Tool Bar

The Bottom tool baDisplays the current drawing coordinate positibthe Mouse Pointeand allows you to
specify coordinates while drawing (just click thenmbers on the tool bar). All of these featuresdascribed in
detail in separate sections of the manual.

ViewWindow
o -

‘x, Y,Z Coordinates\Change inX,Y,Z

Coordinates
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I ntroducing the Top tool bar

The Top tool barcontains the features that you'll use to manipwaur drawing. When you select an option (by
clicking on it with the mouse) the program will pesid by showing additional dialog boxes or givirogiyhe next
step on the Instruction Line.

File Open Print Last View  ZoomIn

File Save | ZoomIn / Show All | Zoom Out
Fence | Objects / Redraw
| 7 / /

wr 81 & U 2P 0 G 2L )| ——— Track1-Solid2
Edit Freehand 1. Click. on an Object to Edit [Crrl+Shift

\

Layer & Style
/ Properties Tool Bar

Current Drawing Tool Instruction Line

Grid Snap Ortho

Many of the functions on the Top tool bar may dlecaccessed using thiain Menubar. All of the features are
described in more detail later in this manual. Amary of the Top tool bar features follows.

- File Open Lets you load and then edit an
— existing drawing file.
g File Save Saves the drawing file you are
—_ currently editing.
= Print Activates the Print dialog box.
| Zoom in Fence  Set the view to the area you enclose
 — with a rectangular fence.
& Last View Change back to the previous view of
— the drawing.
|*@* Show All Objects Set the drawing view large enough to
show all the objects in the drawing.
®, Zoom In Magnify the view size.
&, Zoom Out Expand the view size.
|1.|:|D[ Grid Draws a Grid of equally spaced lines
on the drawing.
prs: |1_U|:|[ Snap Moves Mouse Pointer at equally
spaced increments you specify.
El s Ortho Set of tools for drag and drop

drawing.
— mx1- Object Properties Current Layer and Style for drawing.

Top tool bar features.
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Keyboard Operations

Any command can be ended by pressinggbepe key, and selecting Cancel from the pop up mEmehange to a
new drawing tool, simply select a new tool. You satect commands with the keyboard by typing theagriate
Shortcut keyhot key). These keys are shown on the drop dowrusen théviain menu bar

Mouse Operations

A mouse allows you to interface with the computtou give the computer information about what youwntita do

using the mouse.

Moving

Move themouse pointeacross the screen by moving (sliding) the mougle yaur hand on the desktop.

Pointing

Description Shortcut (Hot Key)
Escape (stop command) Esc key or RMB
Get End (snap to object end point) Shift + LMB
Get Object (snap to object) Shift + LMB
Cancel/Activate Auto-Align Ctrl +LMB
Cancel/Activate Auto-Trim Ctrl + LMB
Cancel Figure Selection Ctrl + Shift + LMB
Define in Fence Ctrl + LMB
Help Contents F1
Zoom In Fence F2
Zoom to Last View F4
Zoom In F5, Page Down
Zoom Out F6, Page Up
Redraw Screen F7
Show All Objects F8
Zoom to Object F9
Scroll View Left, Right, Up, Down Arrow Keys
Open File Ctrl+ O
Save File Ctrl+ S
Save File As Ctrl + A
Print Dialog Ctrl + P
Drawing Manager Ctrl + M
3d View Ctrl+D
Side View Ctrl + E
Undo Ctrl +Z
Redo Ctrl+Q
Delete Shift + Del
Copy to Clipboard Ctrl+ C
Paste from Clipboard Ctrl+V
Position: Bring to Front Ctrl + F
Position: Send to Back Cirl+B
Object Editor Ctrl+T
Drawing Toolbar Home Ctrl + X

LMB = Left Mouse Button

RMB = Right Mouse Button

Use themouse pointeto move over an object on the screen.

Clicking

Press the left mouse button down and then immddiggkease it. Be careful not to move the mouseveeh down

and up.
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Double Clicking
Press and then quickly release the left mouse ibtittize in a row.

Dragging

Point to an object, press the left or right moustdn, then slide the mouse. Hold the mouse butawmn while
dragging.

Selecting

Move themouse pointeover your selection, and then click the left mobs#on. Press theft mouse button to
selectsomething. Press thight mouse button to cancelor quit the command in progressficel does not change
the selected drawing tool, it just resets the todhe first step in the command o change to a new drawing tool,
simply select a new tool or other feature.

Mouse Pointer Shapes

You can interface with the computer using the moAseyou move the mouse with your hand, Mhause Pointer
moves in unison on the screen. The mouse pointerisally the standard arrow shape. However, thiet@omay
change shape during certain mouse operations. ldpeghe mouse pointer takes tells you somethiogtahe
operation you can perform. The following table skhdhe pointers you may see while drawing.

Select Object

Select Point (Coordinates)

Dimension Fixed Length

Dimension Fixed Angle

Dimension Fixed Length and Angle

Dimension Fixed Radius

Dimension Fixed Length and Radius

Dimension Fixed Radius and Angle

Dimension Fixed Elevation

Move Freehand

Extend

Rotate

Ortho On

N D s el E 4 R E 4

Mouse Pointer Shapes
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A Quick Tour

In this section a quick overview of Cadrail's fe@siis presented. You can follow along step by giiépthe
computer while reading.

Opening an Existing Drawing

You can open an existing drawing right after yartsCadrail or any other time you are working ia grogram.
Drawings can be opened (and saved) from any dinectoany drive.

1. Select the File menu from thé/lain Menubar.
2. Select Open from the menu.
3. Choose the drawing you want from the Open dialogox.

A Cadrail 9 - C:\tomtemp\t.crw
FIEN Edit  Wiew Options Help

Track 1.
on an Object to Edit

Save Chrl+5
Save As.. Chrl+4
Close

Irnport 3
Expart: 3
Trace 3
Print... Chrl+P

Ciitomtempit.crw
C:\tomtempicadraillitams 18 v9.cra
Ciitomtemplt2, crw
Ciitomtempitutor v9,crw

Exit
=R

=
J A second method to open a drawing is easier thstrdescribed, and uses the buttons on the applicat
tool bars.

1. Select the Open button on th&op Toolbar.
2. Choose the drawing you want from the Open dialogox.

If you currently have a drawing open, you do natcthéo close it in order to open a new drawing. @® lsow Cadrail
displays a drawing, start by opening the Tutor.drawing, one of the library files in the Cadrailder:

Start Cadrail.

SelectFILE - OPEN from the Main Menubar.

3. Use the File-Open dialog box to select the drawinfUTOR.CRW located in your Cadrail folder. If you
accepted the default location when you installed Ghail, the folder is named: Program Files\Sandia
Software\Cadrail 9. See your Windows documentatioif you need additional help.

N
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wpen

Look | I Cadrail 3

9 o2 em

@ld

cursors
(help

el

Feoent B L_MARK. R
i BLILDING. CRYY
= rfﬂcadrai\ car bemplate.crw
Lﬁ ek DOORS. CRiA
Deskton ek ELECTRIC, CRW

Tk FURMITUR CRY
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el HO_a83.CRW
Bl HO_AL00.CRY

My Documents
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BekH_ATLAS.CRW
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=
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1. Click here to
select the drawing

: Bk HO_BRAD CR el H_PECO. CRYY
&f‘ ek HO_MARK.CRYW otk H_SHIN.CRAY
ek HO_MICRO.LCRYW S MM R
ty Computer
‘,1] File name: [TuroR.crw | Open
] : —
MyHolwork  Files cftype: | CRw [Cachail Dnawing) ~| / Cancel |

2. Click here to accept the
drawing you selected

L/

After you have selected the name of the drawingdiiclled the Open button on the File-Open dialog, li¢adrail

will read the drawing you selected, and then digfh& drawing objects on the screen.

NEEH3 @ Track 1- Fixed 1 [0 @100 [lao O PLHRADO I
Edit Freehand 1. Click on an Object to Edit (Ctrl+Shift to cancel Figure select) B o s L N oM
\Cacrail§ Drawings \TUTOR 3D.CRW | Objects | Library |
2 .
[Tk
= 4y
| 2 1)
= |% ©
= | £ X
X 2
2|2, e o
2| |
T
N | TR
PSS
BV
SE|O|™Y F354x8 El
= o F37 A281 114 =
50| (o | = | A= Fag4xe
== i 7] Fa9 Up
AT F40 Down
A | & |me] F143 Depot
Fla4
5| ] s Fid5
(] 2 4 0 8 10 S | i)
ol » ol = F1az -
":,‘ {8 P9 3447 10344 0000 24 0,000 0.000 0.000 O 16186-3713-461 Fest

You can learn how to draw the Tutor.crw drawinghieDrawing Tutorial Chapteof this manual.

Drawing Tabs

Once drawing has finished, you can see the narfeeafrawing file on th®rawing Tab that was created when you
opened the file. As you open additional drawingiglitonal tabs are created. You can switch betwkermrawings
by clicking the tabs. Click the X (close) buttortta right of the tabs to close the active tab drgw
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Drawing Tabs

M Cadrail 9 - ...\Sandia Software\Cadrail 9\HO_A100.CRW.

Fle Edit View oOptions Help
FHEUEFSHAI Track1-Solid2 | NED 3
Edit Freshand 1. Click on an Obiect tw Edit [Cil+Shift tuci:elﬁgurase\ecl] [ obiects |Liaw| | %
[P sencis SotwercCactail TUTOR. Crw [ WS itk oadial S TG0 CF X |
Sl k|| A
N oL HO Atlas Code 100 -
ARV} a
- = — v Y
_ 4
RIS = ! 3
= ¥ - !
- r
=Y oo

Drawing Area and Coordinate System

Cadrail allows you to see your drawing from margwipoints. After yowpen a drawingwhat you see on the

computer screen is a portion of the drawing thaeaps as it would when viewed from above. This loead view
window is defined as thelan View

What you see on the computer screen is also irdketby the position of the outside border of thdr@
application window.

You can change your window on the Plan View attamg using various features in Cadrail. Severaheffeatures
for setting your drawing window allow you to spegcifcoordinate systerno view.

The Tutor drawing (that yoopened in the previous sect)drmas been saved with thiid option turned on so that
you can see the drawing coordinate system. NotetbaX coordinate axis extends horizontally actbesdrawing

from left to right. This coordinate system is signph imaginary system of squares that you canrutieeidrawing to
represent distance in real life.

You can use whatevemnits you wish for your drawing coordinate system. Tedfy the units, use the Options-
Preferencesialog box (selected from the Main Menu). The imtaot thing to remember is the dimensions in your
drawing are a representation of the dimensioneaihlife.

10
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One way to change the size of your drawing plawwiégndow on the computer screen is to useazbem In or
Zoom Outools on the Top tool bar. Follow the next dethi##eps to change the size of the drawing (youindma
summary of the Zoom tools in other parts of thisioa, use the Index in the back of the manualrd fhore
topics).

1. El Click the Zoom In button on the Top tool bar (if you need to, refer to the Top tool bar descption
earlier in this chapter).

2. After you click, Cadrail will redraw the screen shaving an enlarged or magnified plan view of the
drawing.

3. El Click the Zoom Out button.
4. Note that the drawing got smaller. You are back tgour original size.
5. Move the Scroll bars and note how the drawing movesn the screen.

6. Continue experimenting with the controls to see whahey do.

Drawing Tool Bar

You create and edit drawing objectdfie Plan View windovby choosing a tool on the Drawing Tool bar. . Afie
tool has been selected the tool name is shown aheverawing Tool bar buttons and the Instructiagmelwill show
the first step to execute a drawing action.

| R

LA

(oA e )

| k| = |

=1

=] X ,
<=z Click the
s%|-+| 2|4 *——— |ndividual Tool
= Button

N O

o] A &

et

Gle|0Y

2| Qo | = | A=

AT

Al E | e o

|

Selecting a Tool on the Drawing Tool Bar.
You can move the Drawing Tool Bar on the screediagging the header at the top. To dock the togldiigk the

< button in the upper left, presstrl+X shortcut key, or drop the tool bar near the upgfeicorner of the Drawing
Screen. The Drawing Tool Bar can also be movedibling <Ctrl>+ RMB or selected from on tHeRMB menu.

11
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Saving the Drawing and Quitting

When you are finished drawing you need to save wawk and exit the Cadrail program.

Saving and Naming a Drawing El

It's a good idea to save your drawing often. ToeSadrawing, sele@avefrom the File menu on thdain Menu
bar (or click the Save button on tfiep Toolbar). Cadrail automatically saves the drawinghan¢urrent directory,
on the current drive, using the current drawing @alftyou have not named the drawing yet, the S&/emenu will
appear.

To change then name a drawing, sefte Asfrom the File menu. Once the Save dialog box afgpé&gpe the new

file name in the File Name text box. Cadrail filee the extension (the three letters after theof. QRW. Once you
have entered the file name, click the OK buttorttendialog box to save the drawing and close thiogibox.

Starting a New Drawing

You can start a new drawing any time you are waykifth Cadrail. A new drawing is created at starsop/ou may
immediately begin drawing in the Plan View drawarga. To start a New Drawing simply select the iew on
the File menu (on thielain Menubar).

You do not have to close the drawing you currehélye open when starting a new drawing. Cadrailawébte a
newDrawing Tabfor the drawing.

To Quit Cadrail

Select Exit from the File menu on th&ain Menubar to end the application. If you have made chang your
drawing, Cadrail asks if you would like to save tliawing. Choose yes to save the drawing chanfjge file
already exists, it will be overwritten.

12



Chapter 2: Basic Drawing

Cadrail is avectorbased Computer Assisted Design (CAD) program. Woatdraw becomes a mathematiCdijectin the
drawing. There are six types of objects in Cadtailes Circles, Spirals SymbolsTextandFigures Vector objects can be

copied, moved, or resized without loss of accurdtys is what gives CAD its power. You do not dedde options with a paint

program where you simply editoitmapof individual dots.

As you work on your drawing you will perform actethat fall into one of two categorigSteatingan Object oEditing an

existing Object. To create objects in the drawyray first choose a drawing tool that makes the atlifee size and shape you

desire in the drawing. You can create an objedt gifproximate dimensions at first, and then uséiaddl editing tools to
further refine the object later, or you can setetriol that helps you make the object exactly howwant it the first time.

You can find detailed instructions for each indivadldrawing tool in thé\ppendixof this manual.

Creating Drawing Objects
Perform the following steps to create an obje¢handrawing:

1. Tell Cadrail what drawing tool you want by selectirg a tool from the Drawing tool bai(see Chapter 1). After you
select a tool, Cadrail shows the name on the Topdbbar and displays the first step for the tool orthe Instruction
Line.

2. After selecting a tool, perform the steps requiredor the tool. Each step is shown on the Instructiorine.

M Cadrail 9 - ...\Sandia Software\Cadrail 9\TUTOR.CRW
File Edit View Options Help

HESUFESEQD

Edit Freehand / 1. Click on an Object to Edit [Ctrl+Shift
=rSandia SoftwarehCadrail I TUTOR.CRW

After selection the tool
is shown here.

Track 1 - Solid 2

The first step for the
tool is shown on the
Instruction Line

Creating Your First Object
Let's look at an example of creating a single Line:

1. Select theLine-Free Handool on theDrawing tool bar The Instruction Line asks you to: 1. Select theirst end point
of the new line.

2. Move themouse pointeinto the drawing view area of the screen. Noticéhtit the mouse pointer shape changes from

an arrow to a cross.
3. Press the left mouse button (LMB) down in the drawig area and keep holding the button down. This poirwill

indicate the first line end point location (tool sep 1 on the Instruction line). Next, the Cadrail Irstruction Line
shows you step 2.

13
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4. Keep holding the mouse button down and moveDfag) the mouse to a second (or opposite) end point kten for
the Line (tool step 2 on Instruction line). As younove the mouse the Line you are creating is showm ¢he screen as
a temporary line tracer. The length and azimuth of the Line are shown intte Dimension Optionarea of theBottom
tool bar

1. Left mouse button
down at First End Point

w‘ag the mouse.

2. Release mouse button at
Second End Point.

5. Release the mouse button at the second end pointtbé Line. This completes all the steps for the Lie+Free Hand
tool. Cadrail will save the Line you created in thedrawing and reset the tool to step 1.

You should review théppendixfor more detailed instructions of each drawing.tbothe Appendix section on théne Tools
you will find a step by step schematic for thee-Free Handool. All of Cadrail’'s drawing tools are describéd same way in
the Appendix.

Ending a Tool Command

Once you have performed all of the steps in a drgwool, Cadrail resets the tool to the first stégou want to use the tool
again, simply perform the drawing steps again. ¥ounot have to select the tool again to repeasainee tool. If you wish to
use a different tool, select a new tool on the Dmgvtool bar (or select any feature from the Topl twar or menus).

You mayend and reset a drawing tool in progress at anytimby selecting a new toofrom the tool bars or menus. You may

alsoreset a command in progress by pressing the right ouse buttonand selecting Cancel from the popup menu
(optionally, press thEsckey on the keyboard).

14



Chapter 2: Basic Drawing

Editing an Existing Object

Once an object has been created in the drawingmauwant to change &dit the shape. Cadrail has many different tools that
help you change object geometry. THwit tool groupon the top half of th®rawing tool barcontains many of the tools for
changing objects.

Changing objects with the Edit tools

Some of the Edit tools can be operated in two diffeways. These dual use tools allow you to eidulitrobjects irFreehand
Edit Mode which follows standard Windows syntax of selecimgobject and then selecting a tool, or you canfeliowing
the CAD tool syntax where one first selects thdltaobutton and then selects the object in the ohgrarea. There are times
when it is more convenient to use one or the adfitine two methods.

The Freehand Edit Mode uses Windows drag and @xmiques that let you quickly move objects in yoawing and
connect them together end to end. You can dragcbbpndles to resize and manipulate the objegtsundrawing. Move
objects on the screen by dragging and droppindpdialy of the object. In freehand mode you first sefee object in the
drawing and then select the tool for the operagioun want to perform.

CAD edit modetools let you first select a specific tool buttmmd then select the object and perform the taaitfans. CAD
mode is the reverse of freehand editing where ystigick the object and then the tool.

The dual use tools are located in the top rowsuttbibs on the drawing tool bar. You can performgame functions with
either freehand or CAD edit mode. The only differeiis the ordering of the tool operation steps. &llabols on the Edit tool
group have a freehand mode due to their functiorally, the CAD tool operation allow you to quickberform repetitive
loops of the same tool.

Editing with Freehand Edit Mode ﬂ

The Edit Freehand Tools. use typical Windowgydrad drop syntax that you may be familiar witmirother drawing
software. Freehand tools are located in the togs miwwthe Drawing toolbar buttons. To see how thi# Edtehand Tools work,
Copy the Line created earlier:

1. Select theEdit Freehand Toobutton on the Drawing Tool bar(if already selected you don’t need to select igain).
2. Select one of the existing lines in the drawing {ck on it). Note that Cadrail highlights the objectand shows edit
handles on the ends.

3. Select the Copy buttorIEI on the drawing tool bar. Cadrail will then createa copy of the line located adjacent to
the original in the drawing.

i Cacral 9 - Un-
. l File Edit View Options Hell
1. Se|eCt Ed| lDEd& e ’ l:cu-mz 1
| Edit Freehand 2. Drag to position or Click a tool button (Ctrl+ t
Freelhand o | unTed3 |unTeeaz2|
Too NI
W=l 3. Click the Edit-
MEEE Copy button
@ \
==L XK Dql C
=|= |3 e hs \( Opy
|| =] A
2. Select the = — \,
Line N[0
I 2|2




Chapter 2: Basic Drawing

Now you can practice moving the lines in the drananea by dragging them. Select a line and thek oln some of the other
dual use freehand buttons and watch what they dag e handles that appear on the object aftesgtact it. We will learn
more about the drawing tools later. More detaibgolanations of all the tools available are sumnatifor quick reference in
the Appendix

If you decide you don't like what you just did, yoan select thedit-Undocommand on the Main Menu bar to restore the last
edit you made to an object. When you select Undairé&ll will reverse the last drawing command perfed. To reverse an
undo, selecRedo

CAD Editing Mode

CAD mode syntax is similar to that used when crgptibjects. To change an object, first be surertbatbject is already
selected in the drawing area, then select the fap&alit button on the Drawing tool bar. After ysalect a tool button, follow
the steps shown on Cadrail’s Instruction Line (naliynto select the existing object in the drawimgag. For example, to copy
the Line created previously, you can select theyGopl on the Edit tool bar:

1. Select the Edit-Copy ObjeclEI tool on the Drawing tool bar Be sure that no object is selected in the drawgnarea
(if an object is selected, press the <esc> key aght mouse button to cancel).

2. Move the mouse pointer over an existing Line in th drawing. Press the left mouse button down on thabject and
hold it down.

3. Drag (keep pressing the button and move the moustje Line to the new copy location and then releagbe mouse
button. Cadrail creates a copy of the line at the mbp location.

2. Press left mouse
button down on existing
object and keep holding
the button down.

J

3. Drag to new location at
release the mouse button.

In the previous example, you first selected the yoa wanted on the tool bar. Next you selectedathject you wanted in the
drawing. Finally you performed some drawing actionthe object. Notice that when you were done, @hdrset the selected
tool back to step 1 and you could have used theagain without selecting it from the tool bar. $hepetition of the CAD
tools comes in handy when you need to performdngesdrawing action many times.
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Chapter 2: Basic Drawing

Object Properties

There are six types of objects that you can crieageur Cadrail drawingtines Circles Spirals SymbolsTextandFigures
Each type of object has its own set of properties.

Name

Cadrail names drawing objects with @lnject numberThe object number consists of its numeric positiothe data base
followed by the first letter in the type of obj€tine, Circle, Spiral, Point Symbol,Text,and Figurg. Numbering begins at
object 10. For example, the first line you creata idrawing will be called 10L. If you make a setabject that is a Circle it
would be named 11C.

You may use the object number to specify an objestéad of clicking on the object with the mouseg Object Number
Input). Use the Object Number Display option butteag Display Optionson the right of the screen to make the object
numbers visible on the screen.

Style and Layer

Drawing objects can have many types of Btglesand can be assigned to any available drawagr. The object line Style
determines whether the object is drawn as a siokg & dashed line or one of the other custom St@bjects are grouped and
colored according to the drawing Layer the objs@ssigned to. You can create and modify the LegmuisStyles available in
a drawing using theayer and Styletool bar. You can Import the Layers and Stylestfasecond drawingée Import-Layers
and Stylep

Layer and Style
Properties Tool B:

Ele Edt View Options Help
FHEUFLHAALD

Edit Freehand

*Sandis Softwared! " a| StatlineCop

FlatEnd ~|

End Line Cap
FlatErd v

e
=1
@ F35Coss Over |
@ F3E4uE
Fa7 4201 412

FI438
@ F33Up
[l @ Fa0Down

il
ol

You can select the layers to show on the drawingescusing th¥/isible (V) property on the Layer and Styles tool and gan
Freeze(F) individual layers in the drawing.

When you create an object, the properties curresetiyon the the Layer and Styles tool bar will ssigned to the object. You
may change an existing object’s properties at eng tising the Change Properties drawing tool.
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Chapter 2: Basic Drawing

Object Geometry

Basic terms used in Cadrail are defined in thisieec

Line Objects

Caderail thinks of a line as the space connectihgginning point (X1, Y1, Y2 _|
Z1) and an ending point (X2, Y2, Z2). The compu&gnembers each point

on the screen or drawing as X, Y, an@drtesian coordinates space.

This geometry gives every end point coordinatesrefate it to all the other

end points on the layout.

To help describe a Line, we define thengthas the shortest distance
between the end points. The direction of the ikniermed thé\zimuth. i
Azimuth is a term for the angle of the line meaduwlkckwise from a

reference direction. North is normally the referedaection and on the

(X2,Y2)

computer screen, north is defined as up or atopet the screen. A
negative Azimuth is measured counter-clockwise ftbenreference
direction.

Arc and Circle Objects

Circles and Arcs are simply bent lines. They csinsi a beginning point and end point. A circle hasadditional property that
forms the shape of the curve. All parts of theleiare an equal distance from the center or rgubirgt. This distance is termed

the radius.

X1 X2
A typical Line

End points of circular arcs have special defingiamsurveyor’s and engineer’s terms. The begmpimint is known as the
Point of Curvaturg PC) while the ending point is called tReint of Tangen(PT). To relate better to these definitions,

remember that our objective will be to connectleganith lines in a continuous alignment. This rieggia single unique line fit

to the end of a curve. A line of this type is detims being tangent to the circle or a tangent line

Tangent Line
PC / PI

L J)elta
Radius
Delta PT
r
Radius
Point

A typical Circular Arc
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Chapter 2: Basic Drawing

If you measure the angle between the tangent afvee@nd its radius it will be 90 degrees (the eowf a square or
perpendicular). The point of curvature (PC) is vewgou move from the straight line tangent ontodinere. The point of
tangent (PT) is where you move from the curve lmah a straight line tangent. All this movemennisne direction just like

a train travels down the track.

Another important point used to describe a curoimt of IntersectiorfPl) of the two tangent lines. Looking at a @rah
terms of the tangent and radius line and theirsetetions is very useful because you can avoidaeée to the complication of
the curve itself. Just layout a series of straiigiats, then go back and fit in the curves latehwai specific radius.

Deltais defined as the angle made at the Pl by thetdwgent lines. A neat property of a circle is that delta angle between
tangents is equal to the angle between a radieddithe PC and a radius line to the PT.

Finally, theLength of CurvéL) is the distance along the circular arc from beginning (PC) to the end (PT).

Spiral Objects

The spiral curve (or easement) is a special shape
which is most easily described as a circular catve
one end point and a line at the other end poite T
spiral transitions from a straight line to a curviis
transition occurs at a uniform rate by varying the
radius of the spiral curve. At the straight organt
end of the spiral (TS), the radius is infinite {eaght
line). Atthe opposite end (SC), the radius of the
spiral is equal to the radius of the connectingutar
curve.

A simple mathematical property of the spiral isttha
the length of the radius varies inversely with the
length of the spiral. For you mathematicians, the
following two relationships apply to spirals:

t is the length along the spiral from the TS
r is the radius at point t
F is the offset to a point on the spiral

TS

T
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Chapter 2: Basic Drawing

Point Symbol Objects
Point Symbols represent a single spot in spacey Five an X, Y and Z coordinate. You can useldgeSymbols to indicate

features of your drawing or you can use Pointsaasii place holders for constructing your drawingeots. The Point drawing
tools provide easy ways of generating precise arael distances in your drawing.

Text Symbol Objects

You may create, place and edit Text Symbols on goawing just like any other object. Text can be p&a Figure or it can
be copied and moved. You may select the Font ptiegduy clicking the Change Font button on the ©bjgditor dialog box.

C”Ckhere/é%EXT STRING | T[_ Text Height in

Drawing Units

.,

"o, Rotation

.

The size of the Text you create in Cadrail is basethe same\coordinate system as the other objémiisspecify the Height
of the Text in drawing units when using the Textl$o See the discussion for thgmbol Textools in the Appendix.

Figure (Group) Objects

Figuresare a group or collection of objects. Once youehdefined the objects in a Figure group, you cantlis Figure tools
to perform a drawing command on all the objecth@Figure. Figures can be saved to disk, andlttencopied into different
drawings using the Figure toolbox. A Figure mayabmontinuous alignment of connecting objects oait be a scattered
collection.

Cadrail includes many Library drawings that aremimegular drawings of various things. In thesavdngs groups of objects
such as a building have been defined as Figuresth®eChapter on Figures for more information.
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Chapter 3: Drawing Tutorials

Step by step instructions for drawing several tialelks are presented in this Chapter. You shoulk tver the rest of the
manual and practicgrawing simple lineand circles before, during and after drawing tkenaple layouts. As you work
through the Tutorials, refer to the detailed instians for each tool in th&ppendix You can find more tips on drawing
railroads in the Chapter dRailroad Design

You can draw with Cadrail using two general appheac First, you can work with the pre-drawn Librarguresthat are
supplied with Cadrail. Second, you can create your objects using Cadrail’'s custom drawing toolsutan mix the two
methods any way you like.

In the first example drawings, you will work withe tools in a snap-together fashion usingehand Edit Moddn the
remaining examples you will work with more advan€saD drawing tools.

Quick Tips for Using Cadrail

There are some simple methods you should follohetp Cadrail as you are drawing. Keep things aglgims possible for the
program when it needs to find an object. Most teetpuire Cadrail to search for an object in thendtng. If you click in an
area of the drawing where there is no mistake wdich object you want, the whole operation will gtot faster and with
fewer mistakes (you may use thdit - Input Objeccommand on the Main Menus to enter the object murobproblem
objects).

_-Click here

Click here -~

Click near the midpoint
when selecting objects >

_ Avoid Horizontal and
+ Click here Vertical points

/

K cnc\khem//%
Not here -* S ;
orhere * Not here

Click on the object when
selecting end points Avoid other objects

To Select an object, you should click somewheréherbody of the object. Don't click on the exactieninstead click near the
center of the object.

When you select an object end point, rememberGhdtail must first find the object, then the enéhpdlry to click on the
body of the object. You don't have to be on thecegad point. Anywhere on the object half with #r&l point that you want is
close enough.

Be sure tesave your drawing oftewhile you are working on it. If you mess somethirp, you can reload an old version.
Proper backup procedures can save many hourstafidok.
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Chapter 3: Drawing Tutorial

A Simple Drawing using the Edit Freehand Tools

In this first example you will create a simple d@md polygon with 4 sides. Follow along performiragle step carefully using
Cadrail.

1. Create a Free Hand Line in anew drawing(refer to the instructions in the previous chapiktysu need help).
2. Select theEdit Freehand Toobn the Drawing Tool bar

.
2. Select Edit

Fle Edt View Options Help

Freehand Tool FEHEOHESHAD Track 1 - Solid2

Edit Freehand 2. Drag to position or Click a tool buttor

\ Une-Titled 1
A m,

& 2%~ 4 Click the Edit-

Copy button

_— ] =
Ll &,

=] JU,-_--
ékdﬁﬁl
B oK Ty

3. Select ’/gg

the Line e Ty
e

)

Copy

3. Select the Line in the drawing area (click on it wth the Mouse Pointer).

4. Click the Copy button on the Drawing tool bar. Cadmil will create a copy of the selected object andtate it in the
drawing slightly offset from the original.

5. Click the Copy button two more times so you have #tal of four lines in the drawing.

6. Select one of the Lines in the drawing (if not alrady selected) and themlrag one of the handles (small Green
Square on the ends of the Line) so that the Linegbes at an angle in the opposite direction to theemaining lines.

7. Click the end of a Line while holding down the <SHt> key on the keyboard (toGET the ENDof the Line) and then
Drag the body the Line over the end of the rotatedine (move any of the Lines around in the drawingd make
room to work as needed). When the Line ends crosglease the left mouse button while holding down #h<Shift>
key on the keyboard. Cadrail will bring the two Line end points together so that they match exactly.dpeat this
step with another Line so that you form the third $de of a box or polygon.
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Chapter 3: Drawing Tutorial

Drop + <Shift>
to Get the End

B\ / ﬁ ’,—.\’
\ @

8. Drag and drop both ends of the forth Line onto theopen ends of the three sides. This closes the b¥ou can use
the Get End option of pressing the <Shift Key> whé dragging the body of the object for the first engpoint and
finally while dragging a handle to the final closue point.

Drop + <Shift>
to Get the Ends

2N
Ig\

Now the sides of the diamond are carefully placetite end. But what if you want to move all foresicat once without
changing the diamond? For that you first need tmgrthe single objects together to creakégaire object.

Creating a Diamond Figure

It is easy to Group the lines that make up the diadrinto a Figure while in Freehand Edit Mode. Sinjrag a Fencearound
the objects.

1. Select theEdit Freehand Toobn the Drawing Tool bar (you can skip this step ialready selected).

2. Press the left mouse button down and keep holdingdown at one rectangular fence corner.

3. Now drag the mouse (move while holding the buttonalvn) and as you move a dotted fence is drawn thatlfows
your movement.

4. Move the mouse so the fence surrounds the four lingand then release the mouse button. All objectstally within
the fence will become part of a new Figure Object.

Notice how the objects are highlighted with a bangdox rectangle. At this time the group is jshporary and if you
deselect (click something else) the group is ldstvever you can make the group permanent by defitia objects in a
figure.

1. With the objects from the example still selected,lick the Create Figure button. Cadrail will make anew Figure
from the objects in the group.
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Chapter 3: Drawing Tutorial

Now, with the Figure from the example still selektelick theEdit- Object Editobutton. Explore the dialog. Practice moving
the Figure in the drawing. Rotate, Size, Flip atel&te the Figure.

In the previous example you used the Edit Freehanld to make a simple drawing of a diamond sh#@pe.four sides of the
diamond have fixed directions or angles on the drgwased upon how you moved the mouse on therscYes did not
specify exact dimensions or angles for the objdtigu want to create exact shapes, such as assqgy@u need to create the
objects with an exact 90 degree angle betweenaacler and each side of the square should be the lemgth. So far, we
have not been representing the lengths in reatliifeensions. Adding dimensions and angles to tlectdbin the drawing is
what begins to make a CAD program. Each objedténdrawing will have the dimensions and anglessprcify using the
various drawing tools. These are vector objects.

Creating an Arc

To create an Arc in the drawing we again turn ®Bmawing tool bar. Follow the steps carefully kiig at each point in the
arc.

1. Select theCircle-PC to Radius todh the Circle Drawing tool group

2. Click the mouse in the drawing area and then movehe mouse. You will see a circle moving on the screas you
move the mouse and one point on the circle is fixadhere you first clicked. This first fixed point isdefined as the
PC.

This is the segment
you want

\\/

3. Now that the PC is fixed on the drawing, continued define the circle by moving the mouse in the dimion of the
radius point (this is the PC-Radius tool). Cadrailshows a circle tracer as you move. The tracer cirelhas a fixed
point at the PC and your mouse position is defininghe radius as you move. You can use this tracer &ee the circle
you are creating. Move the mouse to the location yowant for the center of the circle (radius point)and release the
mouse (or click the mouse). This fixes the radiug ¢he circle.

4. With two points fixed, the position of the circle § fixed in space. All that's left is to locate thether end point of the
circular arc. Move the mouse from the PC around theircle in the direction you want the body of the &
(clockwise in our example). Cadrail will draw a tracer on the screen that sweeps out the angle and arou are
creating. Your mouse position defines the angle tihe PT from the radius point. Now click, and the PTis set. The
Arc is complete after defining the three points PCRadius Point (or center) and PT.
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Chapter 3: Drawing Tutorial

Aligning Objects End to End Automatically

In the last example you created an arc in the adrgvilow we want to take a step towards creatinglignment of connected
objects. In our alignment, end points of the olgjedtl match exactly and the objects will Bkgned tangentiallyat the end
points. These big words may worry you but in simplens a tangent line is simply the smoothest cctime between an arc
and a straight line.

Cadrail provides several tools for Aligning objetdigether end to end. When the Auto Align featsreri, you can and drag
and drop objects together while in Freehand Editl&lorou could optionally use the Align CAD tool.tiris example we will
use the Edit Freehand Tools with Auto-Align:

1. Create two Lines and an Arc in a drawing. If you ned help with this step, see the previous examples.

2. Select theEdit Freehand Too{if Freehand Edit is already selected you can skithis step). Click on the Auto-Align
button on the Bottom Toobar so it is ON (the button will be down and highghted).

3. Drag and drop one of the lines onto one end of th&rc so that the bodies of the objects cross. If thendpoints are
close together when you drop the objects, Cadrail Wactivate Align and begin showing an object traer on the
screen.

Drag & Drop

Ny

4. Move the Mouse Pointer around the end of the Arc sgou can see the tracer jump into two possible lotians on the
end of the arc. When the tracer shows the Line faeg away from the Arc, click the mouse to fix the psition in the
drawing.

Move the Mouse

5. Repeat the procedure to align the second Line onthe other end of the arc.

You can see that using different combinations efGkt Endtool and the Align tool you can quickly and easibnnect objects
together end to end. But, you still have not gitlendrawing any real life dimensions.
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Chapter 3: Drawing Tutorial

Example 1 - Your First CAD Drawing

The first step in creating a new drawing is to defan overall drawing size. This drawing size sy a temporary drawing
view windowview windowwe will look at on the computer screen. The viée £an be changed at any time. It is just used to
specify to Cadrail what to show on the computeeesar

You will need to set a view size slightly largeaththe overall dimensions of what you are goindraw. Our example layout
will fit on a 4'x8' sheet of plywood in real lif€herefore, a nice view size for the drawing windoight be 10. This shows the
entire 8" width of the layout with some space ¢efer on the outside edges of the drawing. Furthegptbe number 10 lends
itself to division by increments of 5, 2, 1, .5.et

Define a view size for the drawing by selectingwi®iew Width on theMain Menubar. Enter the view size after the Input
dialog box appears on the screen (sgeit dialog boxf you need help):

1. Enter 10 in the Plan View Width text box.

Input Dialog

. Enter the Drawing *iew below
Ok
Enter the Wldth Plan WYiew Width

and lower left "™ naiea 10 —
COOFdInateS Feet: 10 Inches: |0 Fraction:

~J X Coordinate. Lower Left Comner L

decimal feet |0

Feet: |0 Inches: |0
\ \YAl:nmdinale_ Lower Left Corner

decimal fest |0

Help

Fraction:

Feet |0 Inches: |0 Fraction:

2. Next, define the coordinates for the lower left carer of the drawing window. If the lower left drawing coordinates
are definedas X =0and Y =0 (0,0) the coordites that will be visible on the screen will be athe positive.
Therefore, enter values of 0 for the lower and lefcoordinate in the dialog box (the dialog box has Galues when
first opened).

3. Accept the view settings you have entered by cliakj the OK button on the dialog box. Cadrail will hide the dialog
box and redraw the screen with the new size.

To help visualize the drawing coordinates, turrttenoptional coordinat&rid on theTop Toolbar:

1. Move the mouse pointer over the Grid Increment onhie Top tool bar. When the pointer changes from anraow to
a hand, click the mouse on the Grid Increment. Thénput dialog boxwill appear on the screen. Type a grid
increment of 0.5 in the dialog box. Press the Entdeey (or click the OK button) to accept what you hae entered
and then the dialog box will hide from the screen.

2. Now that the Grid increments have been defined, ak the Grid toggle button on the Top tool bar to tun it on. The
button will be highlighted (the button looks down)when the grid is on and Cadrail will draw grid lines on the
screen at the increment you specified.

Now that the grid is on, you can see the drawirydinate system on the computer screen. Note heuthxis on the bottom
shows coordinates from 0 to 10 (the Plan View wigih entered) and the Y axis at right shows coatgix from 0 to 5 (your
screen may vary depending on your window size). dragving width has been fit to your current Cadaaiplication window
and size of the vertical axis will depend on thee 2if the application window. To make the vertgiak bigger or smaller, re-
size your Cadrail application window.

For our example, we will work in units of feet. Tatore the Plan View Width of 10 drawing units @egined previously) will

represent 10 feet in real life. The units are defion theDptions- Preferenceg®ain Menu bar) dialog box and will already be
set to Feet when you start Cadrail (check therggitiyou want).
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Chapter 3: Drawing Tutorial

In this example we will create a drawing using oh#&e pre-drawn libraries of track figures tha¢ aupplied with Cadrail.
These library files are simply Cadrail drawinggtifhgs like track, buildings or scenery. To begiawing using Figures that
are supplied with Cadrail, you must first Open avdng into the Library Figures Tab on the Drawingidger:

1. Open theDrawing Manage(if it is not already open) by clicking Options -Drawing Manager on the Main Menubar
(or press the Ctrl+M hot key).

2. Select the Library Tab at the top of the Drawing Manager.

3. Click the File-Open button on the Library toolbox to specify the drawing you want to load.

4. When the Open dialog box appears on the screen, eef the file HO_A100.CRW (if you need to, reviewrile-Openin
Chapter 1 of this manual). Cadrail will fill the Figures toolbar with a list of all the Figures in theAtlas HO drawing
file.

To copy a figure from the Figures toolbox into yaurrent drawing:

1. Find the figure named A821 9”S (Atlas product 821 & straight track) in the Figures tool box list (you may need
to scroll the list down). Then move the mouse poiat over the Figure in the toolbox. Press the left ouse button
down on the Figure and hold it downDrag the mouse (move the mouse while continuing to hottle button down)
to the drawing area. The mouse pointer will change the Windows Copy Arrow.

2. Drop (release the mouse button) the Figure into yawrawing (if asked to create a new style answer g¢. Cadralil
will place a copy of the figure into the drawing.

FAcadrail 9 - Un-Titled 1

Library

e e e Tab

- UnTited 1 X
Slix @ B &\
e o _ )
Sl A Figures File
~ el a Open Button

; ‘f_m - AB21 9"
8K = ——o ;M
- s
2 &
8 Drag and Drop

AB26S
Fa5

The Figure we just dropped into the drawing is savsmall on the screen you may needdom Inso that the drawing is
bigger. Click the Zoom In button on the Top toof bdew times. If you need to, use the scroll tarsenter the Figure in the
view window. You should now be able to see thatfigaire is a simple centerline drawing of a strajgjece of Atlas HO
track. A singleLine object of the correct length represents the tesciion.

To see the Figure names on the drawing screertt $béeFigure NumberBisplay Labeloption button on the Lables tool bar.
While you are there, turn on the End Point labBlee track section Figure name and number are nowrslon the drawing
and the ends of the line have small circles ardabadh.

The next object you need in the drawing is a saatfocurved track. Drag and drop the track Figuamed A833 30C18 (Atlas
833, 30 degree curve, 18" radius) from the Figluiibsary into your drawing.

We are finished with the Figures toolbox so you ke the Drawing Manager by clicking the OptionBrawing Manager
item on the Options menu (or just click the X batin the upper right corner of the Drawing Manager)

Now we want to start making an oval from the enthefstraight track. To move the curve onto the @&itie straight track in
the switch, use the Align tool (refer to the Appiras needed):

1. Select theEdit-Align Object tool on the Drawing tool bar (be sure no gject is selected in the drawing when you
select the tool so the tool will be in CAD mode).

2. Click on the right end of the curved track Figure.As you move the mouse a tracer of the curved arc édsawn and
follows your mouse pointer.

3. Move the mouse pointer over the right end straightrack Figure and then click the mouse (release thisutton).

4. Now as you move the mouse pointer 360 degrees arauhe end of the Line, watch the Arc as it jumps Gentation
to four possible quadrants around the end of the ie. Move so the arc curves down and to the right dhe straight
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Chapter 3: Drawing Tutorial

track. Once the curved track is oriented, click themouse to lock the Arc in place. Cadrail will movehe Arc Figure
and rotate it to the new position.

FlLAZIT "
T b

L e
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:_BFE-AEE S0C1E" X i
e A B B e Align

Now the Arc istangentto the Line and the ends match exactly. For th step, make 5 copies of the curved track Figure:

=

Select theEdit-CopyObiject tool in CAD mode.

2. Drag and Drop the original curved Figure to a new dcation on the drawing. Cadrail will create a copyof the
Figure at the new location.

3. Repeat step 2 until you have 5 copies of the Figu(6 curved Figures total).
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Use the CAD Edit-Align Object tool again to aligretremaining curved track sections end to endepftirm a half-oval as
shown. Use the Zoom tools to re-size your viewhefdrawing if needed.
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Using the Align tool with the Library Figures inisifashion allows you to “Snap-together” any ralddayout you can dream
up using fixed track sections. Continue workingwitiis drawing if you want. Pull out a switch (taut), complete the oval,
whatever you want. You may want to save your drgwin

In this drawing, all of the objects have exact disiens that represent the actual real life moa@ekir The library drawings
were simply created with Cadrail using the progereshsions of Atlas HO track.

Working with sectional track like this limits theapes you can make because you are working wil figre-drawn sections.
If you want to start working with flex track andhet variable shaped objects, you need to starumore powerful CAD tools
as demonstrated in the next example.
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Example Layout 2 - A Simple Oval

In this example you will create a simple oval (anpdeted drawing is included with Cadrail and narméd OR.CRW in the
Cadrail folder on your hard drive). As we staiwling, we are going to use some of the advancdd to&€adrail that let you
draw with exact dimensions and angles. At firstwilestep through the hard core geometry theorthefcoordinate system
and then move on to easier methods of doing the $himg.

(1,5) (9,5)
To begin the drawing, set up a new drawing follayiine steps explained in
Example Layout 1. For our example the track boara 4'x8' sheet of plywood.
Draw the left edge of the board usiogordinates
1. Select the Bench work drawing layer by clicking thdayer row on the Layer —
and Styledoolbox. Be sure the layer is visible on the scradyy turning it on (1,1) Example Layout (9,1)

using the Visible (V) feature on the Layer and Stys toolbox. If you need

help with the toolbox, see the detailed descriptioim another part of this

manual.

Select theLine-Free Handool on the Drawing tool bar.

3. For convenience, we will locate the first Line at avhole number coordinate by using theCoordinate InpuOption.
Activate the Input dialog box by clicking on the cardinate display on theBottom Toobar. Type values of X = 1 and
Y =1 (Z can be left blank or Z = 0). This coordinge point locates the lower left corner of the 4 x 8ctangle at
whole number increments of the coordinate grid. Ctik the OK button to accept what you have input. Aféer the
Input dialog closes, move the mouse over the drawgrarea and note that the first end point of the Lie is now fixed
at coordinate (1, 1, 0).

N

Input Dialog

Enter the coordinates below
Type the X coordinate

. . | P decimalfent 1
coordinates in —
Feet: |1 Inches: |0 Fraction:
the boxes —— Y coordinate
decimal fest |11

Feset: |1 Inches: |0 Fraction
Z coordinate

decimal fest |0

Fest: 0 Inches: |0 Fraction:

4. Locate the second end point of the vertical Line binputting the coordinates (1, 5, 0) following thesame method.

After you input the second end point, Cadrail wittate a Line between the two end points you justifed. Now you should
have a single vertical line that is exactly 4' I@hgwing on your drawing. Note the line has thetaplor and style shown on
theLayer and Styletool.

To draw the bottom edge of the 4x8 board, let'stiiskine-Perpendiculatool. We know that the bottom edge is 8' long. So,
to produce a line of this exact length, we will tise LengthDimensionoption on theBottom toolbar:

1. Select the Line tool Group and then thé.ine Freehandool. Note that the Dimension options become vidi#on the
Bottom tool bar.

2. Turn the Length Dimension toggle ON by clicking thebutton on the Bottom tool bar (the button is highighted and
pushed in or down).

3. When the Input dialog box appears, type a value @ in the Length text box. Click the OK button. After the dialog
box disappears, notice thatvhen the mouse pointer is over the drawing it looks like the length toggle button image to
indicate this option is on.

4. Select thelLine-Perpendiculatool on the Drawing tool bar.
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5. We want to start from the lower end point of the ebsting 4' line. To do this, use theset Endtool by holding down
the <Shift> key and then clicking the left mouse biion while the mouse pointer is over the existing ine end point.
Cadrail shows that it found the end point by drawirg a small circle around it. You don't have to clickexactly on the
end point. Anywhere on the bottom half of the Linewill do.

_ Existing 4' Line

s

Click near this end
.- while holding down the
>/r Shift Key to GET the END

g ~" then click
CADRAIL GETs the END

6. Now you need to tell Cadrail what direction to oriet the 8' Line from the end point you selected. Tadlo this, move
the mouse to the right. Cadrail draws a Line tracerthat is perpendicular to the existing 4' Line. Clck anywhere on
the right side of the existing line to show the d&ction. Cadrail makes the new line in the directioryou indicated
and it is exactly 8' long.

The lower left corner of the 4’ x 8’ sheet is nowowing on the drawinge are done using the Length Dimension option, so
turn it OFF by clicking on the toggle button ( the button should be up).

To finish the upper and right edges of the 4’ sl8et of plywood, use the coordin&teap

1. Turn Snap on by clicking the Snap toggle button othe Top tool bar.
2. Setthe Snap increment to 0.5 by clicking the incraent on the Top Tool bar and entering the value whethe Input
dialog box appears.

Now that the Snap is on, move the mouse pointer tineedrawing and watch the coordinate displayh@nBottom tool bar.
You will see the drawing coordinates of the mousiater changing in even increments of 0.5 uniter€fore, it is easy to
draw the remaining upper and right edges using.ithe-Free Hand drawing tool and the coordinatethefremaining corners
for the 4x8 sheet:

1. Select Line-Free Hand on the drawing tool bar (ift is not currently selected).

2. Move the mouse pointer over the line end point atl( 5) and click the left mouse button.

3. Move over (9, 5) and click. This creates the upperdge.

4. Move over (9, 5) and click.

5. Move over (9, 1) and click. This creates the rightdge.

We are done with the snap, so turn it off on the Tawl bar.

Now you should have all 4 sides of the 4'x8' regiaishowing on the drawing. All the Line end poiate located at nice even
coordinate increments because the Snap was oe lagh5 steps. Furthermore, the Linesex@ctlythe right length and angles
on the drawing.

You can see that there are many ways of creatijertsbexactly how you want them. The trick is tartesome of the ways,
then wrestle with them until you create what yountv&emember that you could just sketch the objactéth the mouse
freehand, but then you might have a line that987ong instead of 8.00' feet. You might have agl@ of 89 degrees instead
of exactly 90 (perpendicular). The purpose of usingAD program is to get an exact representatiomhait you are going to
build. In order to get this accuracy, you havedfire it and that is what using a CAD program Isahbut. The computer can't
read your mind. You have to tell Cadrail what tawdyand Cadrail only speaks Cadrail. CAD sometisgesns like more work
than sketching on paper, but the rewards are vibotice you have something drawn. You can do thing3AD that you just
can't do on paper. It all gets easier as you geé ifzoniliar with the program.
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Tip: Have you saved your drawing recently? It is a guteh to save often. Séghapter 1if you need instructions on
saving. Change the name of the drawing now and tihemeate a backup (for example: MYPLAN2 then MYAN3).
You might also want to click the Redraw button be Top tool bar to refresh the screen.

The next step in our example plan is to start pgtin some track. One of the easy ways of layingaoualignment is to define
each end, then fill in the middle. This can be dbyetarting a plan using just the straight Linesraical areas, then go back
and turn the corners by filling in with circularrees or arcs. Optionally, put in the major curvesame of the restricting areas,
then use Cadrail's special tools to fit in the a@mtimg tangent lines. This is the approach we wgél in the example plan.

1. Select the Layer: Track 1 on theLayer and Styletool bar.

2. Select theCircle-PC to Radiugool on the Drawing tool bar.

3. Make the left Circular Arc by first locating the PC (start of curve). Move to the PC and click the léfmouse button.
Don't worry about accuracy for now. Just "eyeball t".

4. Now that the PC is fixed on the drawing, continued define the circle by moving the mouse in the digtion of the
radius point (this is the PC-Radius tool). Cadrailshows a circle tracer as you move. The tracer cirelhas a fixed
point at the PC and your mouse position is defininghe radius as you move. You can use this tracer s&ee the circle
and how it fits in the layout. Move to about the ceter of the board vertically and click the left mowse button to fix
the radius.

This is the segment
you want

N

Move\\¥ __— 2.PC

5. With two points fixed, the position of the circle § now fixed in space. All that's left is to locat¢éhe other end point of
the circular arc. The PC already fixed one end poif) so now you need to set the PT end point. Movedhmouse
from the PC in the direction you want the arc (clo&wise in our example) and Cadrail will draw an ange tracer
that sweeps out the angle and arc you are creatinifour mouse position defines the angle to the PTdm the radius
point. Now click, and the PT is set.

You should now have a nice looking arc shown inryarawing. But, is it the size you wanted? Is ithe right location? You
could have drawn the arc using fRedius Dimension optioust like the 8' perpendicular Line you madeieayl This would
allow an exact radius of say 3' (36"). If you wahtke circle exactly in the center of the board) gould use the coordinate
input options to locate the radius point at coamtén(3,3). You could use the Snap to locate thimisdist, then the PC and PT
(Radius to PC tool).

Move the Arc using the Edit Freehand tool:
1. Select theEdit Freehand Tool|tag=Selecting the Edit Freehdrabl.

2. To select the Circular Arc, move the mouse pointeover the Arc and press the left mouse button dowrCadrail
shows you the object it found by highlighting it brefly.
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3. Continue holding the mouse button down and Drag thérc to the new location. Cadrail will move the obgct as you
move the mouse (if you decide you don't want to menit after all, still holding the left button down, click the right
mouse button to cancel the command).

4. Release the left mouse button at the new location tirop the object. This will fix the object coordirates and
terminate the command

The next step is to make the Arc on the right sitae drawing. You could draw it using the Cirtdels, but we told you we
would expose you to some advanced stuff in thiwri@itso let’s just copy the existing circle on teé& and then flip it to face
the way we want:

1. SelectEdit-CopyObject on the Drawing tool bar (be sure that no dier object is selected so you are in CAD mode).

2. Press the left mouse button down on the existing ar

3. Drag the Arc to the new location for the copied cicle (just move it to the right for now) and then réease the mouse
button at the new location. Cadrail makes a copy ahe first arc at the new location, leaving the oginal arc
unchanged

Now lets flip the arc:

1. Select the Flip Left/Right drawing tool (be sure tkat no other object is selected so you are in CAD rde).
2. Click on the copied Arc and then Cadrail will flip it about a Y axis (vertical) to the direction we wat.

Use theFreehand Editool to locate the flipped arc where you wan¥ibu should now have two circular Arcs representire
two ends of the track oval.

The next step is to connect the two Arcs with Linaghe top and bottom of the oval. This is eadh #ie Line Between
Circles command:

1. Select thelLine-Between Circletool.

2. Click on the left circle at the approximate locatiam for the PC of the top Line.

3. Click on the right circle at the approximate location for the PT of the top Line. Cadrail will construct a connecting
Line using the PC and PT points you selected at thedosest of 4 possible tangent Lines between thedwircles.

Click near the PC and PT,
this tangent Line is created

\/

PC . . BT

Repeat the previous steps 1-3 for the Line on tt®in to complete the oval.

In the last steps, when we used the Line betwertieSitool, if you hold down thé€trl key in step 3, Cadrail will
automatically trim the unwanted portion of the ai¢su tell Cadrail to always trim automatically ¢hodut holdingCtrl+) by
turning onAuto-Trimon the Bottom Tool bar. You can trim the Arc egdarself with the Edit-Trim at End Point tool:

1. Select theEdit-Trim at End Point toolWe will divide the circular Arcs at the Line endpoints (PC or PT).
2. Click on one of the Arcs. Cadrail will highlight the object.
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3. Click on the end point of the Line near where it inersects the circular Arc (PC or PT). You do not hae to click
exactly on the end point. Anywhere on the correctdlf of the line will do. Cadrail divides the Arc atthe Line end
point. The result is two Arcs and one is the smalieortion that we don't want.

3. Click the Circle
, you want to Divide

4. Click here
for the
Line end point

4. Select the Edit-Delete Object tool.
5. Click on the trimmed Arc. Cadrail will delete the Arc.

Now you should have a perfect oval as shown below.

Note that because we just moved the Arcs into plattethe mouse earlier, the Lines of the ovalrasenecessarily parallel to
the outline of the board.

To add the spur line into the center of the oved a switch figure from one of Cadrail's libratedi The easiest way to insert a
single figure into your drawing is to use thigures toolbox

1. Select theDrawing ManageOptions menu and then click the Library Tab on theDrawing Manger.

2. Click the Figure File Open button near the top of he Figures Tab, and then open the library drawing
HO_A100.CRW (seeExample Layout ). Once the drawing has loaded, all the Figures ithat drawing are listed
individually in the list box.

3. Drag and Drop the Switch (Turnout) Figure labeled 281 #4 into your drawing

The switch goes on the lower end of the left Aroim example. But, the lower line is in the wayeTdfore deletethe lower
Line of the oval. The Line has temporarily servischurpose to divide the Arc at the exact PC pdihis end of the arc is at
exactly the right place to allow a perfect tandg@niAll we have to do is align the switch to thedeof the left Arc and fill in the
blanks.

IMPORTANT! Remember that when we made the two circles, wepjased them on the board freehand. Therefore, ust m
now assure that the switch has the correct orientéd match the end of the circle as a perfeg¢anline. The Edit-Align
Object tool does this nicely (if you know the swiittas the proper orientation already you can skignfent and just Move
the Figure, matching end points with Get End).

1. SelectEdit-Align Objecton the Drawing tool bar in CAD mode.

2. Click on the end point of the switch figure that wil attach to the end of the arc. Cadrail automaticlly GETs the
end of the object in the Figure.
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Align the switch
at the ends

3. Click on the lower end point of the left Arc.
4. Move the mouse around the alignment point to get thswitch orientation you want (away from the arc) ad then
click the mouse.

To check the last step, zoom in on the switch:

1. SelecttheZoom in Fencdutton on the Top tool (or select it from View orthe Main menu bar, or press the F2
shortcut key).

2. Select a corner for the Zoom window.

3. Select the opposite corner of the Zoom window rectagle. Cadrail will temporarily adjust the drawing size so that
the window you selected fills your current Cadrailapplication window.

Does the switch still match at the end of the eiadter Zooming In? It should if you want to maintaccuracy. A better way to
make sure the endpoints match is to check the bbgerdinate values using the Drawing Manger. Hawelf the Align
command was executed properly, and the visual @aekail gave during the command looked good, ffoencan be fairly
sure everything is exact without checking.

Extra Credit: use the Figure - Insert Turnoutool to place the Turnout (Switch) into your drawing with fewer
drawing steps (Hint: no need to delete/recreate the Line).

Return to a larger View Size by clicking the ShoW@bjects button on the Top tool bar. You shoutdwrsee the entire plan
centered in the application window.

We know that the end of the Arc and the end ofitligch are properly aligned because we used the-Between Circles
command and the Align command earlier. Therefose,tbe Line tool with GET END to connect a Linenfrthe end of the
switch to the right arc lower end point (see thpeaqglix if you need help with this tool).

Our last step to finish the track work in this exdenis to extend the spur line from the switch.sTigieasy with the Line-
Project tool:

1. Select the Line Tangent tool.

2. Press the left mouse button down on the divergingd) of the Turnout at the free end point while holdig the <Shift>
key down. Cadrail will highlight the Line it found with a small circle around the end.

3. Drag the mouse pointer to the middle of the oval tbegin creating the spur line. Cadrail will draw atangent line
tracer as you move. When the new line tracer is thiength you want for the spur, release the left mae button at
the opposite Line end point location. Cadrail thercreates the new spur Line.

Congratulations! You have completed your first CRpout with Cadrail. Compared with drawing on papesing a CAD
program can seem like a lot of work at first. &etf it is. But, how many times have you drawnyala on paper, then laid it
out in real life and found the curve you put in sitematch at the switch and the whole layout bdsetreadjusted? A little
extra learning effort pays off handsomely in thegaun.
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Example Layout 3 - Figure 8 with Elevations

In this example, a simple figure eight will be drawith elevations to show one track crossing overtlaer. The overall plan
will again be placed on a 4’ x 8’ sheet of plywood.

At this point we could draw in the edges of thex&’ board similar to the last example. Howevewiit be easy to copy the
board outline created in the first example. To cthyfirst example, let's define the board outlirseaFigure (you should open
your example plan 2):

1. Select Create Figure from theDrawing tool bar.

2. Click on one of the Lines that make the edges of &4’ x 8’ board.

3. Continue defining the objects in the Figure by cliking on the remaining 3 sides of the board outlinén clockwise
order.

4. After clicking on the fourth side of the board, tel Cadrail you are done with this Figure definitionby pressing the
Right mouse button (or the Esc key) to cancel theommmand (or select the next command to be performed)

Now that you have defined the board outline agyarij, the next step is to make a copy of the Figsug, first you need to
increase the size of the Plan View so that theegnigty space in the drawing window to copy the Fégnto. Use th&oom
tool and Scroll bars to adjust the view so thatdhie an empty space above the existing layoulaicepthe 4’ x 8’ Figure. With
the larger drawing size, there is plenty of roontlmscreen above the first example plan to copylthx 8’ board Figure:

1. Select Edit-Copy Object on the Drawing tool bar (besure there is no object selected in the drawing veim selecting
the tool as we want the tool in CAD mode).

2. Press the left mouse button down on the Line that akes the lower edge of the board outline. Cadraih®uld find
and highlight the Figure.

3. Drag the mouse to the upper area of the drawing. Mowill see an outline of the Figure move with yousyou move
the mouse. When the Figure is clear of the first exnple layout in the upper area of the drawing, relase the mouse
button. Cadrail will copy all the objects in the Fgure to the new location and create a second Figudfinition.

Now you should have two 4’ x 8’ Figures on yourwiirsg.

Have yousavedyour drawing lately? You may want to save it wvathew version number so that if something bad shoul
happen to the new version, you still have an oléesion to fall back on. How about calling the neswsion of the drawing
MYPLAN4.crw ?

In this plan we will work in drawing units of incb€instead of feet as in the previous example)td@beOptions-Drawing
PreferencegMain Menubar) dialog box and select Inches for the drawinigs. Click the OK button to accept the changes an
close the dialog.. When you return to the drawingy on theGrid and note that the 8 feet side of the plywood regiais now
96 inches long.

In this example, we will be more precise when plgadhe major circular arcs on the drawing tharhegrevious oval example.
Assume we want to locate the Arcs of a figure &#ya inches from the edge of the 4'x8’ board matl This means the
radius of the Arc needs to be (48-6)/2=21 inches.

3units L

21 units K\ /\

21 units \ \J
) ............. e

One way to locate the Arc centerradius pointwould be to use coordinates or snap to locateeiproper amount from the
corner of the 4'x8' board. But, this requires yourtanually add coordinates and some accuracy mysbi rounding the
coordinate values. Furthermore, if the lines weér@naangle, it would be a difficult calculation.b&tter way, the CAD way, is
to create the Arc center geometrically using thdr@ihtools. We know the Arc needs to be 3” frora #dge and have a 21"
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radius so the Arc center point is located 24" (31+= 24 ) from the edge (it is in the center & 48" or 4’ board). If we offset
the board outline with two lines, the center of &re will be at the intersection of the lines:

=

24"

——

Select theEdit-OffsetObject drawing tool.

While holding down the <Shift> key (to select thendividual Line instead of the whole Figure), clickon the vertical
Line that represents the left edge of the board.

When the Input dialogbox appears, enter a value of 24 for the offsetstance. After you type the value press the
Enter key to accept what you typed (or click the OKbutton on the dialog box).

Click on the right side of the Line selected in sgg2 to show Cadrail the location of the offset. Cawlil creates a new
parallel construction Line and it is exactly 24 units from the first Line.

Change these construction lines to a dashed lineykt by selecting the Dotted style and the Benchwoikyer on the
Layer and Styles toolbox. Then select thEAD Edit - Change Propertiedrawing tool and click on the Lines to
change their style to dashed.

Repeat the last steps to offset the bottom edgerendght edge of the 4x8. Now you have two cressethe drawing and the
intersections are the center locations we wanthf®mew circular arcs. However, the intersecfiomtsdo not yet exist in the
drawing. To create a point at the intersection wstrfirst divide one of the Lines at the intersectand then we can use this
divided Line end point for the center of the new ar

1.

2.
3.

Select theEdit-Divide at Intersectiornool.

Click on the horizontal construction Line. This isthe Line that will be divided.

Select a vertical 24" offset construction Line. Tts Line forms the intersection point with the firstLine. Cadrail then
divides the first Line selected at the intersectiopoint.

Repeat the previous 2 steps to form the otherdattion point.

Turn ON the Object and the End Pdirisplay Labeloptions to see the how the Line was divided inldéisé steps. You should
see small end point circles at the intersectiomssthare should be three Lines horizontally wheeegrevious steps divided the
original horizontal offset Line. You can see diffat object numbers for each of the three Lines.

You can also see each object individually by seigahe object with th&dit Freehand Tool|tag=Selecting the Edit Freehand
Tool

Now that the intersecton points have been estaulisypu can create the arcs for the figure 8 acatéothem exactly at the
center of the board with exactly a 21" radius:

We will create the arcs with one of the track |layso they can be distinguished from the bench weekin by drawing the arc
on the left:

1.

2.

Select drawing layer Track 1 and style Solid 2 ortie Layer and Styles tool bdif it is not already selected). Be sure
the layer is visible on the screen by turning it on
Select theCircle-Radius to P@rawing tool.
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Select theRadius Dimension optiobutton on the Bottom Tool bar to turn it on (refer to Example Layout 2) and
then Input a value of 21 for the radius in the Inpu dialog box. Close the dialog box. Now, when youawe the
mouse pointer over the drawing area you will see thshape of the pointer has changed to indicate tiadius
Dimension option is on.

- |

‘ ) ‘

3 units

Select the end point of the horizontal constructioriine at the intersection point with the left vertical Line using Get
End (Shift + Left mouse button). Cadrail will find the Line, find the end point of the Line nearest to whkre you
clicked, and then draw a small circle highlight toindicate the end point it found.

Move the mouse to form an arc with the PC/PT at thapproximate locations shown in the sketch. Sincée
dimension option for the radius of the circle is onCadrail will make the radius of the arc exactly 4 units.

Repeat the last 2 steps to create the Arc on tiex side of figure 8. When you are done you tuay off the Radius
Dimension option.

Because of the way the lasts groups of steps wafermed, the new Arcs are exactly 3" from the edfjhe board. Check
this by dividing one of the construction lines withe of the Arcs:

1.
2.
3

4,
5

SelectEdit-Divide at Intersectiommn the Drawing tool.

Click on one of the vertical construction Lines.

Select one of the Arcs near the intersection witthe Line selected in step 2. Cadrail will divide th&ine at the
intersection point.

Select theEdit Freehand Tool|tag=Selecting the Edit Freehdrmbl

Click on the small Line segment created in step 3f heeded,Zoom Ir). Cadrail will show the Line data on the
Drawing Manager (open theDrawing Manageif it is not already and select the Object tab)The Line length is
3.000 inches.

Hopefully you are now getting more of a feel fomhGAD works. There are many ways we could have nthdge last two
Arcs. The important thing is they are now locateexact (within Cadrail’'s accuracy) dimensions thatcreated in the
drawing. In the second example layout, we neved esact dimensions for any of the track objectsabse they were drawn
freehand with the mouse. Let’s quickly create #wt of the figure 8:

1.
2.

Select theLine-Between CircleBrawing tool.
Select one of thé\rcsnear the PT for one of the diagonal Lines of thedure 8. If you can't click on the Arc near the
PT because the Arc you made is too short, you mayed to use thédit-Extendtool to lengthen the Arc.
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3. Select the other Arc near the opposite Line PT. Cadil will create the Line tangent to the two Arcs hat has end
points nearest the PTs you selected in steps 2 aBdCadrail will automatically trim the ends of the Arcs to match
the tangent Lines (whenAuto-Trimis ON).

4. Create the opposite diagonal Line of the figure 8ollowing steps 2 and 3.

The next step in our example is to add elevatiorthe drawing. In the figure 8, the Line that skpiéagonally upward and to
the right will cross over the other Line. Becauss ts such a small length of track, we will hasérhmediately start rising in
elevation at the intersection of the two lines. Thentinue to rise around the Arc and back to tossover. After the
crossover, it is immediately back down. Tgradeor slope of the Lines will have to change at arribe crossover. Therefore,
we must divide the Lines to create an end pointrevige grades will change. This type of grade chasgalled a vertical
point of intersection (VPI).

If we simply divide the two diagonal lines at thegsover point, two problems would arise. First, titack would have to make
a sudden transition from up to down and this caaitithe train. Second, Runrail would not work weti this plan because
there would be four line directions at the intetigrpoint without a switch. A better way is to lesa short flat section at the
crossover. This will help form a more gradual tiaos where the grades change.

Divide points for
crossover lines

Lets make the flat transition about 6” long andteeit over the crossover (3" each side). To sawe tind effort we will just
“eyeball” the dimensions in this step:

1. SelectEdit-Divide at Pointon the Drawing tool.

2. Click on one of the Lines approximately 3" from thecrossover point. Cadrail will divide the Linenear the point you
clicked on.

3. Repeat step 2 at the other 3 locations required

Now we can assign elevations to the figure 8. Thiasy with the Elevation tools on the Figure ©bjgditor dialog box if we
first define a Figure for each grade up and down:
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.~ Down

_ — Flat sections
at crossover

Select the Create Figure tool.

Select the upper left diagonal Line (see sketch).

Select the left Arc.

Select the lower left diagonal Line.

Press the right mouse button and select Cancel ttop defining the Figure.

ahrwbdE

Repeat the last 5 steps to define the down gragled-vith the right Arc and diagonal Lines. Nowe®evations to the end
points of all the objects in the Figures using@igect Editor Elevation tools:

1. Select the Object Editor tool.

2. Select the left Figure (up grade).
3. After the Figure Object Editor dialog box appears,click the Stations and Elevatiorzutton.

Figure Editor

Figure 38

\ Line 25
C Circle 33

Figurs Name
Up

o e Stations and
il Style: il Color .
' | Elevations button

© Foreground Fil
@) Background

4. After the Stations and Elevations dialog appears,rger values of O for elevation 1 and 4 for elevatio2. The grade
value updates in the dialog box as you enter theeslation values. With a vertical rise of 4” a gradef approximately
3 percent is produced in the example plan (your gide may vary).

Enter the elevations

Stations and Elevations

Figure: 29 - Up

o
|0.000 !Inches | £ | Inches !
Elevation 1 Elevation 2
@ Fired End O Fived End
1 [ Stations: OM
[ | Inches (3071 |
Percent Grads

9.698

110.722
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Chapter 3: Drawing Tutorial

Repeat the last two steps for the down grade frota 8”. Turn on theShow Elevations, Stations and Gradedisplay labels
and turn off the Objects labels to see each enat [idévation on the drawing screen.

Select Options Side Viewon the Main menu bar to see what you have dorter &fe side views appear, click the show all
objects buttons for all three views to center th@ndihg in the view windows. Zoom in and out ando#icaround to see the
grade of the figure 8 rise up and cross over itdédte that the Side view appears as it would whewed from the side in real
life. The circular arc appears to spiral in theticat direction.

Back in the drawing plan view, we can make theifgeiew continuous through the alignment of the tigures that represent
the loops at each end if we assign stationingéd-ibures:

arwbdE

6.

Select theObject Editor tool on the Drawing tool.

Select the left Figure (up grade).

After the dialog box appears click the Station andElevation button.

Click the Stations check box (so that it is checked

Enter a value of 100 for Station 1. Now in the prdfe graph, look at the end point for the other encbf the Figure
loop and note the value of 2+30.24 .

Enter the Station value

Stations and Elevations

Figure: 33-Up

L Inches

Elevation Elevation 2

@ Fived Epd O Fived End

9.698
4L

1400.00
[0.000
5|y
140982 T
302
8
a
[2+20.54
3.702
12+30.24

Select OK on both dialog boxes to accept. Since tdow Elevations, Stations and Grades display lalselere
turned on above, Cadrail will redraw the screen wih the Stations shown for each end point in the Figas.

Now that the left Figure has been given statiowyiog will see that the first endpoint in the Figsfews station 1+00.00 on the
drawing screen. Zoom in and. in our example theroénd of the Figure has station 2+30.24.

At this time you can continue stationing arounddlignment using the ending station of one Figuréha beginning station in

the next:

1. Select the Create Figure tool.

2. Click on the small Line that forms the crossover beveen the up grade on the left and the down gradenahe right
(the line slopes up from left to right) to definetias a Figure.

3. Select the CAD Edit - Object Editor tool.

4. Click on the small Line in the Plan View. When theDbject Editor dialog box appears, turn on the Statbning and
enter a beginning station of 230.24 (the end of thg grade Figure). Note the value for station 2 ithe dialog box,
you will need it later. In our drawing station 2 is2+33.96 (your drawing may be slightly different)This is the
beginning station 1 plus the length of the short lrie: 230.24 + 3.72 = 233.96. Set Elevation 1 = 4hes and
Elevation 2 = 4 (this bridge is flat). Click the OKbutton to close the dialog box.

5. Select the Down grade.

6. In the Object Editor dialog box, enter Station 1 a®233.96. Set Elevation 1 = 4 inches and Elevatior2.
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Chapter 3: Drawing Tutorial
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Completed tutor drawings with Side Views.

You can have some real fun now by selecting OptBth¥iew on the Main menu bar. After tBd Viewopens you will see the
plan view of the drawing with the figure 8. Moveuwyanouse pointer into the center of the screendaad the left mouse
button to the left and right horizontally. Watchthe drawing rotates with your mouse movement. Kowe the mouse up and
down and the view rotates up and down. Referedthapter on 3d View for more details.

You are looking at a perspective view of the exanayout. Since we assigned elevations to the tnackan see one track
crossing the other. But the wire frame is kindlofrgpy looking so let’s fill it in with terrain. Jaglick the Draw Terrain check
box and Cadrail automatically creates fills belagle object in the drawing.

ig

Update
Layer Contral

Auto-Tenain
Dirawe Terain

{Eﬁ___lﬂ Terain
L ! Grids

[[] BaseElevation

Cadrail 3d View of tutor drawing.
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Chapter 3: Drawing Tutorial

Example 4: Using Styles and the 3d View
In this example we will work with the drawing frotime earlier examples to add detail and 3d strust(aeompleted tutor.crw
drawing is included in the Cadrail folder that yean use here if you have not drawn your own tumlies).

Furthermore, in this section we are not going fol@&xr each tool in great detail. A lot of the infaation was presented in the
earlier examples.

1. Open the tutor.crw drawing.

2. Save the drawing with new name.

3. Open theStyle Properties Editdoy clicking the button on the Layer and Styles tobbox.

4. Select Double Track in the drawing styles list athte left. After selection you will see the Style naenin the text box at
the top center of the dialog box.

5. Now make the Line Width 0.1 inches and select Scélk.

6. Enter a centerline Offset Distance of 0.3 inches (@l scale).

7. Select a Fill Style from drop down list (solid).

8. Select a Fill color (light brown)

9. Close the dialog

10. Freeze the Benchwork Layer on the Layer and Style®olbar.

11. Select the Layer named Track 1 and the Double Trackne Style for the current property on the Layer and Styles

toolbar.

12. Select theChange Propertietool

13. Now drag a fence around the entire drawing to inclde all objects in both layouts (hold the Ctrl+ keyto start the
fence). All Track 1 objects will be selected becaashe Benchwork Layer is Frozen. When asked to coinfn the
action answer yes. Now the track objects in the dwing should have the Double Track line style. You my need to
Zoom In to see the ties.

Let’s put a fill in the 4 x 8 of the oval. Sinceeth x 8 Figure has already been created we cangedhe object editor.

Un-check the Freeze property for the Benchwork layeon the Layer and Styles tool bar.

Select theEdit Freehand Tool|tag=Selecting the Edit Freehdrmbl.

Select the 4 x 8 Figure in the drawing.

Select the Edit — Object Editor button on the Drawng Toolbar.

After the Figure Editor Dialog box appears, selech Fill Style (gradient fill found right under solid on the drop
down list) and a Color (green).

Click ok to close the dialog. The updated Figure ithen shown on the screen.

arwNE

o

Something besides track would be nice now so weaddrsome buildings with little effort.
Keeping the tutor drawing open in the Plan Viewemgthe Building 3d HO.crw drawing located in yowadtail folder. It will

go into a second Plan View drawing tab, and thertdtawing will still be open on another tab. Now are ready to copy some
buildings into the tutor drawing:
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=

Select theEdit Freehand Tool|tag=Selecting the Edit Freehdrabl.

Highlight the depot (object number 1060F) in the bildings drawing (located between the roundhouse and
turntable in the drawing) by clicking on it.

Select Edit — Copy to clipboard from theMain Menubar.

Select the drawing tab for the tutor drawing.

Select Edit — Paste from the Main Menu bar. A coppf the depot will appear in the center of the tutordrawing.
Move the depot along a section of track somewhere the drawing.

Use thethe Edit- Position- Move to Front/Back todb bring one Figure on top of the others.

n

No oA~

Now repeat the same procedure and copy a coumlthef buildings into the drawing. Save the drawing.

Tutor with 3D buildings and track styles in Plarewi

Open the3D viewand look at the drawing.

Tutor 3D view with buildings and track line style.
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Chapter 3: Drawing Tutorial

Note that the 3D shows some of the track and qiteees are covered by the 4 x 8. This is becawstrdhk and the board are

N

'—“°.°°.\‘.°’.°"

at the same elevation. To help this we will rafsetrack slightly above the board.

Freeze the Benchwork and the Buildings layer in thérawing on the Layer and Styletool bar.

Select theEdit Freehand Tool|tag=Selecting the Edit Freehdrmbl.

Drag a fence around the track for the oval. You shald be selecting the entire track for the oval inalding the spur
line.

While the track is selected, click the Create Figue button on the Edit Tool Group. Now all of the trak in the oval
is one figure.

With the new track Figure still selected, click theElevatebutton. Enter an elevation change of 2 (inches).
Unselect Layer Freeze for the Building and Benchwdxlayers.

Select the 4x8.

Click the Edit Elevate button.

Enter 1 inch change (we are raising this above zeso the terrain will fill around the board).

0 Repeat the procedure and elevate the buildings 1dh to meet the 4 x 8.

Now, click the Update button in the 3D view. Yowsld now see the entire track. Select Layer Comtnathe 3D view and
uncheck the Terrain for the Buildings layer. Cltise Layer Control (move the mouse pointer awaygcséhe Terrain check
box on the 3D View tool box. Now click Update aook at the terrain.

Tutor drawing with 3D buildings and Terrain.
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Chapter 4: Your View of the Drawing

Cadrail has many different options that allow yowéfine how much of your drawing appears on theestand what
information to show on the drawing. You may chapger view at any time.

You can look at your drawing from the overheadPtam Viewin the main drawing window. You can open additidhiae
Views. Finally you can view the drawing in3® View which makes the drawing appear as it would in liésal

The Drawing Coordinate System

For most people, the concept of assigning a coatédigystem to what you see on the computer scsemmei of the most
difficult to visualize. Keep in mind that the comipuscreen size and the drawing coordinate systenuge to represent
dimensions in your drawing are completely differgimings. Yourdrawing dimensions represent how big you will build
something in real life To show this on the Computer, your life size drgncoordinate system must beduced to fit on the

screen(or printer paper). Your Drawing

Cadrail can reduce (or enlarge) your drawing vievitee screen by any factor.
You may look at any rectangular window of your direghvat any time. Cadrail can
do this because what it remembers about your depisisimply a mathematical
coordinate system and this coordinate system caagreduced at any size on the
screen. Therefore, sizing the drawing on the coermdreen is simply a matter of
telling Cadrail what drawing coordinate window tmsv.

The concept of sizing the drawing on the screduarther complicated by the
application window that Cadrail runs in on your migng system. Since you can
resize the Cadrail application, you have a windovttee drawing within a window
on the computer screen. The outer window is the eddghe Cadrail application
and your drawing is inside this window!

Your Cadrail application window
The Plan View
In Cadrail, the drawing background screen is defiag thePlan View . This is the white picture box that you dravaimd it

can be re-sized within the visible Cadrail applmatvindow. When the drawing is shown in the Pldaaew/ it appears as
though you are looking down on what you are drawing

z } Plan View Plan View
NP Y
v Side (Profile) View |
Y.
¢ X
Side View
“|
3 Dimensional View XorY

To tell Cadrail how big to make the drawing on sigeeen, you can specify tRéan View Width using View -View Width on
theMain Menubar or on thé&ottom Toolbar. After thenput dialogbox appears, enter the values.

The View Width defines how much of theawing coordinate systeta show in the drawing window. For example, if you
layout was to be 8 feet long, then you could makeRlan View Width equal to 10 drawing units. Tinil leave 2 feet for the
drawing borders. If you wanted to work in drawingts of inches, you would make the last exampleaétpu120 drawing units
(10 feet x 12 inches/foot). Cadrail then fits tHarPView Width to the current application window.
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Chapter 4: Your View of the Drawing

The maximum drawing Plan View size allowed in C#dss999,999 units. The maximum drawing coordiniatpositive or
negative 9,999,999.

You can define the lower left corner of the visidlawing plan view to any drawing coordinate thai yike. By defining the
view size and lower left corner coordinates ofdnawing, you can look at any window in drawing spda Cadrail, the X
coordinate axis is defined on the Plan View horiatiy from left to right. The Y axis extends veslly from bottom to top.
Thereis a detailed example of how to set the View Size in Example Ifound in the Drawing Tutorial Chapter of this manual.
You can easily navigate to a similar view as setvabusing other features in Cadrail like #wom Toolsand the drawing

Scroll bars. These other methods are easier maésedime. However there are times when you neegtan exact value for
the Plan View.

Changing Your View of the Drawing

There are many ways to look at your drawing. I8 #action methods of defining the overhea&lan Vieware described.
Move your drawing view left, right, up or down ugitheScroll barson the bottom and right side of the Cadrail atian.
There are several ways of magnifying or reducirgsize of the drawing on the screen. You can defimew size using the
View-View Width dialog box found on thiglain Menubar and thé&ottom Toolbar. You can quicklzoom In or Out

(magnify or reduce), or you c&croll your view window Left, Right, Up or Down. All ohe Zoom tools for changing your
view are located on thEop Tool bar

ZOOM IN FENCE il

Follow these steps to enlarge a selected area afrdwing.

1. Select the location of one corner of the Zoom windoon the drawing Plan View.

2. Select the opposite corner of the Zoom window. Cadil will temporarily re-size the Plan View so thatthe Zoom
window you select will fill your current application window on the screen. Cadrail will make the mimum

dimension of the Zoom window you selected on the @wing match the minimum dimension of your current sreen
window.

Move the Mouse

|
N ‘
|

Zoom Window
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Chapter 4: Your View of the Drawing

Zoom Window Application
1‘,,/,,,‘ Window
i O Zoom
[ | Window
L _ 1
2
Plan View Size

If you select the
Zoom window above

This is what you will see

ZOOM IN OR OUT Elil

You may magnify your drawing view by Clicking the@m In tool and reduce your view with the Zoom Gutton on thelop
Tool bar. You can also select Zoom In or Out from theWwmenu of théMain Menubar. Click the button with the Right
Mouse button to zoom smaller steps. Optionally,theeenter mouseroller to Zoom In and Out or use tR&, F6, PgDn,
PgUp shortcut keys.

LAST VIEW ﬁl

Switch back to your last drawing view using thetl\iew feature (only valid if you have previouslp@med In or Out). Last
View may be selected from tHiep Toolbar or from View on thélain Menubar.

SHOW All OBJECTS |i|

If you select View-Show All Objects on théain Menubar or thelop Tool Cadrail will enlarge the drawing view size to
encompass all of the objects in your drawing.

DRAG SCREEN %I

Select Drag Screen button on thep Tool bar and then use the LMB to drag the screengwittw point you want. Click the
button again to stop dragging. Optionally, just theeCenter Mouse Button to drag the screen atiamgywithout selecting the
button first.

REDRAW SCREEN |i‘

You may tell Cadrail to Redraw the screen by s&lgctiew- Redraw Screen on théain Menubar orTop Tool bar (or press
the F7 shortcut key). Cadrail will clears the drawingesm, draws the objects, and thigplayoptions. The time it takes to
redraw the screen will vary depending upon how n@bijgcts you have in your drawing and upon thevadlisplay features.
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Chapter 4: Your View of the Drawing

Setting Display Information for the Drawing.

Cadrail has several features that allow you to sbiohide parts of your drawing. You can chooseanal information to be
shown about the drawing objects usingfheplay LabelsIn addition,Layersallow you to organize the objects in the drawing
into individual groups with different line colorsdhe screen.

Defining the Grid B [1.000

The Grid option on the Top tool bar lets you shosystem of evenly spaced lines on your drawinghHiae in the Grid
represents a single coordinate value extendingsadhe drawing.

To show the grid on the drawing, click the Griddtegbutton to ON (pressed down). To specify thiel Grcrement (distance
between each grid line), move the mouse pointer theeGrid increment display and then when the fgoichanges from an
arrow to a finger, click the mouse. When thput dialogbox appears, type the value into the text boxy iress th&nter key
to accept (or click the OK button on the dialog bhox

When the grid is on, axis scales representing tagidg coordinate system are drawn on the screen.

Plan View e T Y axis
Grid increment

2.

0.
[36. [3s. [40. [42. [44.]
Xaxis —>

To change the beginning coordinate value for thd @xis, set the coordinate of the drawing lowdt émrner using the View-
View Width option on thé/ain Menubar or theTop Toolbar. Grid increments in multiples of 1, 2, 5 afidwlork the best. If
you specify a grid increment that will make theddimes smaller than one eighth of an inch on tdreen, Cadrail will display a
message with the smallest allowable Grid increrfamthe current drawing view size. If you make gt increment too large
for your Plan View size, you may not see any Gridd on the screen.

The current Grid settings are saved with your dngwil hen, the next time you open the drawing, thd &turns to the last
saved settings.

Defining the Coordinate Snap %1000

Sometimes you may wish to have the mouse pointeermoeven increments of some definable amount.Sriagp option
forces mouse movement in the drawing to the ne&mesb increment.

You specify the Snap just like the Grid, click theap Increment display on thep Toolbar and then when the Input dialog

box appears, type a value for the Snap Incremersp@cing). Click the Snap button to toggle thepSma or off. The snap
increment operates independently of the grid inem@rand is saved with your drawing.
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Chapter 4: Your View of the Drawing

Ortho Mode La] s000

Ortho Mode allows you to specify and exact anglemvbreating objects. To activate Ortho, click toé&dn on theTop Tool
bar. When the Input dialog box appears, type aevfduthe Angle. Click OK to accept.

When Ortho is active, applicable tools will use specified Ortho angle. For example, if you havéh@set to 45 degrees, and
draw a line, the line will be restricted to a 49dee angle as you draw.

Display Labels

You tell Cadrail what object labels you want to seehe drawing screen by clicking the Display Udhétons located at the
Top Toolbar. The Display Labels show various forms of infation about the objects in a drawing. When thiedlaption is
active you will see that feature on the drawingesar To inactivate a label, click the button again.

1+00.00

Object Number

Grade
1+2254 «—— Station

A48 —uo 00 .
248 Elevation

Display Label Names.

Objects Shows the Object number (i.e. 22L)

Radius value Shows the radius value and location for
Circles

End Points Shows a small circle around all object end
points

Stations, Shows stationing assigned to Figures, er|d

Elevation, point elevations (zero elevations are not

Gradess shown on the screen), grade between oljject
end points

Screen Display Label Descriptions.

The currenDisplay options are saved with your drawing. Therefore, when you open a drawing the Displayoostwill be
set to what they were when you last saved the dawi
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Chapter 4: Your View of the Drawing

Layer Visibleand Layer Freeze Options

You can tell Cadrail what drawing layers you wansée on the drawing screen using the Visible ptgma theLayer and
Styles tool barWhen the Visible option for a layer is activegtzn X in the V column) you will see that layertbhe screen.

On the other hand, if the layer is not Visible (hasX on the tool bar) you will not see the layartbe drawing screen and you
will not be able to manipulate any objects in tlager with the Drawing tools.

Visible and Freeze options

A| StatlneCsp 2
Flatbnd v A

EndlineCap
FlatEnd

@ F37.4281 84
@ F84x8
& F33Up

v = FaoDown

< :

1[]
el

When a layer is Frozen, you will see the layerlendrawing screen, however you can not manipuldjects in that layer with
the Drawing tools.

To make all the Layers in a drawing Visible or Fenzclick the button at the top of the column. thk Layers in the column
will toggle off or on as you click the button.
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Side Views

You may look at your drawing from the Side (or [e)fView by selecting Options - Side View on tkiein menu baior
press theCtrl+E shortcut key). In the Side Views you see the X @xis horizontally in the window while the Z (ebtion)
axis is represented vertically.

FCadrail 9 - ...\Sandia Software\Cadrail \TUTOR.CRW

T Selectthe Dbt
UnTiled | - \Sanda Softvae\Cadral S\TUTOR CRW =
I ] &
AL 1 :
oIV} ~
= ] [ L | =
LR TR
~ L ux ! I
B OX o=
2@
32
*
P94
P
11 & Faopom
(=)« >
L@y EEEIE
< < >
vad &l = E

Cadrail application window with Side Views.

Drawing in the Side View

Simple editing tools like move, copy, and edit abjare supported in the Side View. You can drath@eside views with
simple Line drawing tools like Line Freehand. Yan@ven combine drawing in the three different giekor example, you
could start a line by clicking one endpoint in Blan View and then finish the line with the secend point clicked in the Side
View.

The Side Views have most of the same features foutite Plan View. For example, when the grid isibis shown in all
views. You carzoom Inand Scroll the drawing using the individual buttmxes in the window of each view.

Movable
L N —

_ Dividers
= /

N _ _
Side View
Zoom Tools
< 5 B Scroll Bars
—

Side View Controls.

Use the Border Divider to change window size. As ymve your mouse pointer over the Divider bar,pbmter shape will
change to a double arrow. At this time you €ang the border to re-size it.

When you are ready to close the Side View, simplgct the item again (un-check it) on the menu @yt Side Views.
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Chapter 5: Figures

Figures are a group or collection of objects in1@ddOnce you have defined the objects in a Figumoaip, you can use the
drawing tools to manipulate all of the objectstia Figure at once. A Figure may be a continuogmalent of connected
objects or it can be a scattered collection of lated objects.

You define the objects in a Figuusing the Create Figure drawing tool. Add or Remalvects from a Figure definition with
the Create and Remove tools. Detailed steps fagual of the Figure tools can be founddippendix A Step by step
instructions for creating a Figure is given in thhawing tutorialExample Layout 3A complete library of Figures for drawing
railroads as well as manufactured track templatssipplied with Cadrail. These library files arsaéed in theAppendix B

Selecting a Single Object in a Figure

When you use the drawing tools, if you select glsibject that is part of an existing Figure, Galdwill select the entire
Figure. If you would like to select a single objetdtead of the Figure, you can cancel Figure sieledy holding down the
Ctrl+Shift keys on the keyboard when you click the mousekecs the object (with tools that do not have thet Bnd option
you only need to press ti@irl key).

Using Figure Libraries

Cadrail includes many Library drawings that are i@ddirawings that you can copy into your own dmagviGroups of objects
that make up something like a building or a manwifad section of track have been drawn with Caduad defined as Figures.
You can open a Library drawing, edit the objectsaad your own details as you would any Cadrailiing. You can also load

just the Figures in any drawing into the Figuresliox on theDrawing Manager, and then drag and &igpres from the
toolbox into your current drawing. See the Drawiogl summary in Appendix for additional information

Tools for Creating and Manipulating Figures

There are special tools to work with Figures onDinawing Toolbar. You can also use fAgure Object Editotool to define
and change Figures.

Figure Drawing Tools

Use the tools on the Drawing Toolbar to create@rahge Figures. For example select the Created-tgot button then click
the objects you want in a figure. You could thed #mthe Figure with the Create Figure tool. UseRemove From Figure
tool tool to remove one object from the figure difon, but not delete the object., yup. To dejatd the Figure group

definition, not the actual objects, you can useibiete Figure Definitiortool. See the Appendix for detailed descriptiohs o
all the Figure tools.

TheFiguresLibrary Tab

You may quickly view thé-iguresin any drawing using thEigures toolboxFurthermore, you may drag a Figure from the
toolbox and drop it onto your drawing.

The Figures Library Toolbox is found on the Drawgnager-Library Tah

A step by step sample of using the Figures toolb@an be found in theDrawing Tutorial Example.1

52



Chapter 5: Figures

Defining Figure Properties with the Object Editor

Figures have several unique properties in additahose for the basic drawing objects. You defivese special Figure
properties using the Figure Editor tool on Brawing Tool bar See the Appendix for additional descriptionshefObject
Editor tool.

-

Figure Editor = 0 o .' o ;
- Figure 22
=] x| OK
Figure 23 -
""" | = Cancel
i . : ) H
Figure 22 | Help i
<t i
, Figure 33 -:—: Staticns &
| : Elevations...
| Figure Name :i;
Figure 38 1 ;
|
Fill Style Fill Color
Figure 43
1 e vi - Change Color_..
v Fill Child Figures Gradientfills- ==
|- " Linear Angle
| & Surround 0 E

Figure Editor
Highlight an object in the Figure by clicking thbject list (see your Windows Documentation for mmfiation on using list
boxes) at the left of the Figure Editor Dialog b@ke highlighted object number will be shown abthe object list and the
object will be highlighted graphically in the prew drawing on the dialog box.

Click the Remove Highlighted Object button (in thygper left corner of the dialog box) to delete highlighted object from
the Figure definition (the object is not deleteshirthe drawing).

You can change therdering of objectin the Figure Definition by dragging and droppthg objects in the list box at the left
of the dialog box.

Click theDelete Figure Definitionbutton to delete the entire figure definition frdine drawing.

Use theFill Style options to define how to fill the inside of thegkie. You can choose the fill pattern, the colat foreground
or background drawing.

The Stations and Elevation button will take yodheStations and Elevations dialeghere you can enter elevations and grades
for a Figure alignment.

Use the dialog to set tAHaurnoutandLockedProperties for a Figure.
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Re-ordering Objectsin a Figure

You can change the ordering of Objects in a Figlafinition using the Object List located on the kfle of the~igure Editor
dialog box. Each Object in a Figure is shown inlistewith a thumbnail picture of the Object. Théjécts are ordered in the
list from top to bottom based on the Figure deifamit

To change the ordering of an Object, drag and thegtem in the Object Editor list. For examplea iFigure definition is L1-
L3-L2 and you want to change the position of L2 &Bddrag the L3 item in the list and drop it oe 2 item (or drag the L2
item and drop it on the L3 item). The item you dval) replace the item where you drop and all otitems will move down
the list.

Locked Property

The Locked property found on tliégure Editordialog allows you Lock an object to prevent chagghe geometry with the
drawing tools. This is helpful to maintain the peogize and shape of track sections and other tshijest you want to remain
constant. If you try to edit a Locked object usintpol that can change the object’s geometry ydib&igiven a message
reminding you the object is Locked. You can thesceto unlock the object or cancel the command.

To change the Locked Property of an object, cliekltocked check box on the Figure Editor dialog.box

1
Turnout Property

The Turnout property of a Figure is a special femtuhich lets you draw railroad shapes and yaragyusvariety ofTurnout
Figuretools found on the Drawing tool bar.

There are many ways of representing a railroad @utr(or Switch) in a drawing. You can group objeais draw for the
Turnout into a Figure and then easily copy and ntheelTurnout in your drawing. Cadrail's standamig@ive you the
flexibility to draw Turnouts anyway you like. Hower, bothRunrailand the Turnout tools have special drawing requeérgs
that must be met for proper operation. You judbfela simple set of rules when creating the Turraout then activate the
Turnout property using thieigure Editor

To set the Turnout property for a Figure you must bllow these rules when drawing the objects:
1. The first three objects in the Figure definitionstauconsist of 3 Line objects.

2. The 3 Line objects must have a common end point.
3. The ordering of the objects in the Figure defimtioust be as shown in the sketch.

You can find a variety of special tools for workiwith Turnout Figureon the Figures tool bar. Once you have drawn aotiirn
that follows the rules you can define the Figura dsirnout object. To define a Figure as a Turiyoutsimply activate the
Turnout property on the Figure Object Editor diabmx.

When you set the turnout property, Cadrail cheokstile 3 compliance for the first two objects fammthe straight leg of
turnout, object 3 is the diverging leg.
Wye Turnouts can be made for Runrail. However the wyes do raykvyeroperly with the Turnout tools.

The Turnout Builder tool on the Figures tool baa ispecial dialog box for creating Turnouts. Hesa gan simply enter the
dimensions for a Turnout and Cadrail will create thawing.
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You can easily create yards using turnouts anyygimewvant using the Yard Builder dialog box on Eigures tool bar.

Many of the library drawings supplied with Cadmointain drawings of turnouts. These are regular&bdrawings that have
been made using the geometry of manufactured tr&okt can open these drawings and edit them ydwseise any other
drawing you create. You can also insert track Figdrom any drawing into the drawing your curremtlyrking in using the
Figures toolbox.

See the Railroad Design chapter of this manuatiiore information on how to draw Turnouts.

A Figure with the Turnout property on will also becked.

Figure Name

You can give a Figure a unique name using the Eigitior dialog box. Type the Figure name into it box. You can use
any combination of characters.

When theFigure Labeldisplay option is on, you will see the Figure Naonethe drawing screen.

Fill Style

The Fill Style is a Figure property that lets yduan area with theolor andpattern you specify. You can specify a pattern
such as solid or hatched by selecting from the -gdimpn list on the~igure Editordialog box. To leave an area empty or not
filled, select the blank (or white) pattern in i

To select a color for a filled area, click the Gdbaitton on the Figure Editor Dialog box. Use th@dE dialog box to select
from the colors shown.

Hatch Fill Soid Al

Style

You can make the objects in your drawing appeaoprusing the menu iteidit- Position- Move to Front/Back tgol

Caderail Fills a Figure by creating a polygon uding objects you have defined in the Figure. Thggmi is based on the
ordering of the objects in the Figure definition.

You should define the Figure Objectsin clockwise order around the perimeter of the figure. Do not define objectsin afilled
figure that are totally enclosed within the figure (for example a square within a square) or you will get irregular fill
patterns. Instead use separate Figures for each area.

If gaps exist between the end points of the obj€etdrail will connect the end points with a strailijme to create the Filled
polygon. The fill will be shown in the Layer defohéy the first object in the Figure definition. Tatore, if the Layer of the
first object in the Figure Definition is not setuisible on thd_ayer and Style Properti¢gol bar, the fill will not be drawn.

Check therill Child Figures box at the bottom of the Figure editor to fill #ie sub or child figures in a multiple figure gpou
Clear the check box to clear the fills of all theld figures (you must check the box first).
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Solid Fill

Irregular Fill

Stations and Elevations Put to Work

Figures can be assigned Stations orttagions and Elevations dialdpx. Access the Stations and Elevations dialog by
clicking the button in th&igure Object Editodialog box.

Stationing Defined

Stationing an alignment is the way engineers amgesors tabulate distance. The watation is simply another word for
length along the alignment. An alignment is a aamtius reach of connected objects.

You can assign a Station value to the first ohijeet Figure if you create a series of connecteéaibjand then define the
objects as a Figure in the order you want theastag to increase. When defining a Figure that ladlistationed, the order that
objects are added to the Figure is important. Yastrbegin the Figure definition with the objecttthdl contain the end point
for the beginning station. Furthermore, all objantthe Figure must form a continuous alignmenachEend point in one
object must be the exact beginning point in thet pbject. If small gaps exist in the coordinatéthe object end points, the
resulting stations or grades may not be accurate.

------ Station
-------Elevation

Frofile Wiew 1207
1160
11.00

10.00

Plan Ve

Stationing describes distance along an alignment & reference point. The reference point is sarbigrary place on the
alignment that can be called the beginning. Adtalices are summed as you move along the aligriroempoint to point, line
to line and curve to curve.

For example, if you start at some beginning pang call this station 0, then travel along a lim&t tis 50 feet long, the end
point of the line is station 50. Next, from statis0, move along a curve that is 30 feet longhatend of the curve you are at
station 80. You have traveled a total of 80 feetrfyour starting reference point. The startifgnence point could easily be
called station 105.25, then at the end of thediné curve just described, you would be at statBh25. Now, just to keep
things interesting, there is a funny way of writmgtation by splitting the hundreds from the temgd ones with a plus sign. In
other words, station 105.25 is written 1+05.25atiSh 50 is 0+50.00.
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Once you have assigned stationing to a Figure nyayioutput a detailed listing by using the Work &h€adrail works
through the Figure one object at a time and suméetigths, then adds the lengths to the beginnaips. You may also
display the stations on the screen by turning ersthtion Label®ption on the View Settings dialog box.

Elevations and Grades Defined

Not only is the track going to move horizontallythe X and Y direction, it is also going to go umlaown vertically in
Elevation (the Z direction) . You may assign arlyiteary reference plane for elevation. In the searld this is normally sea
level. On a model railroad there is probably nechto use four numbers all the time for elevatiofust call the lowest
elevation zero or 10 or something.

Just knowing the elevation doesn't tell us a whatl@bout how steep a particular section of tradkbe. For that we introduce
the concept of grade. Grade or slope is defingtieasise over the run (the distance vertical didithy the distance

horizontal). There is no reason for having it thay other than having it the same for all gradEsen you can relate one grade
to the other and tell which is steeper.

Grade units can be quantified in two ways: footfpet or percent. In the foot per foot method, whuaply divide the actual
vertical rise by the horizontal run. So if yougo 1 foot and across 10 feet, you get a gradelodi01/10 foot per foot. To
express this grade in units of percent, multiply fibot per foot grade by 100. This means 0.1 f@otfoot is a 10 percent
grade.

You can assign elevations to a Figure on a graithg tise Stations and Elevations dialog on the Kdtaitor. Details for using

the Object Editor tool are presented in the Appendithis manual. You may display the elevationgtmnscreen by turning on
the Elevation Displayoption.

Using the Stations and Elevations Dialog

You can easily set elevations and stations foigarei with the Stations and Elevations Dialog box.

Stations and Elevations

Figure: 39 - Up
(1.4

0.000 | Inckes 4.000
Elevation 1 Elervation 2
&) Fived End ) Fived End Cancel

|lnches

! Stations: ON

i oo I nches 307 !
Statinr 1 Percent Grads

Help

Stations and Elevations dialog box.

The dialog allows you to enter elevations for berids of a Figure or you can specify the elevatfoone end along with a
grade and Cadrail will calculate the other end.
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Simply type a value into any of the four text borasthe Stations and Elevations dialog. The remgimalues will
automatically update as required.

A profile view of the Figure is shown in the bottdmalf of the dialog box. Here you can see the &tadind Elevation values in
the linear scale diagram. The profile shows aNafiens, lengths between stations, and grades.

Of course, the Figure you edit must be a continaigement of connected objects or the numbersnaillbe valid. The
sample shown here is one end of the figure eighwdiin the tutor example plan.

The preview picture on the left side of the dialbmx shows you end point 1 and 2. As you enter ldnaéons, Cadrail will
update the grade on the dialog box. If you prefater one elevation and a grade into the dialog 6axrail will calculate the
opposite elevation for you, and update the dialmg b

If a Figure has been selected, Cadrail will assigwations to all the object end points in the figguCadrail will apply the
grade that has been specified to each object iguad-using the ordering that the objects occuh@aFigure definition. A
Figure must have matching end points (same X, ydioate) or Cadrail can't tell what direction irethlignment to assign end
points.

You may assign the same elevation to all points kiigure by making Elevation 1 and 2 the sameerdihlog box.

Note: To minimize screen clutter, elevation labels are not shown for object end points with zero elevation.

You can find a detailed example of using Stations and Elevationsin the Drawing Tutorial Example Layout 3.
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Chapter 6: Printing Your Drawing

Once you have created your drawing, you may priom ipaper. The Print Drawing dialog allows yowspecify any part of
your drawing and any scale ratio for the printout.

To activate the Print Drawing dialog box selecefrint on théMain menu barclick the Print button on thEop Toolbar or
press theCtrl+P shortcut key to activate the Print Drawing diabmx.

Print Drawing Dialog Box

Many of the Print Drawing Dialog features are santio those in the main drawing window.

Zoom Tools Layout Tab Print Scale
Ratio

A Print Drawins

& | Levout | Page Setup | Printer Setup

Scale
1 Inch = 0000 v

on paper
Units: |Inches /| inyour
[ ! ! L drawing
Paper Left |
@ e

Paper Lower |
Coodinate (y} | %847

12000 Inches

/

Drag the Paper Outline
Handles to change the
scale ratio

Drag the Paper Outline to
change the drawing view

The left side of the Print Drawing dialog box shagreview of the drawing based on the Current Fiaw you have defined
in the Cadrail drawing screen. A paper outlinevisrtaid on the preview that represents the sizeramaber of pages selected.
You canZoom In and Oubn the preview using the Zoom buttons in the upgieicorner of the Print dialog box. You can set
up a grid that is independent of those for the drgwcreen and you can set different units.

Caderail prints your drawing on the paper to thel&&atio you have selected on the Print dialog Mdith all these options,
you can automatically make any scale printout efrydrawing on multiple sheets of paper.

Layout Tab

At the top of thePrint Drawing dialogox there are several Tabs that you use to sedeictus groups of print options. Click
the Tab to see the options available.

You will want to be able to measure the paper ptinwith a scale ruler so that you can get apprasndimensions from the
printout. To do this you must make the printout pheper size ratio or scale such that it works withr measuring device. Use
the Scale setting on the Print Drawing dialog baydut Tab to specify the Scale ratio of your prnt&Vith the Scale, you tell
Cadrail to make 1 inch (or mm) on the paper equabime ratio of drawing units. Then you can us@ex to measure how
many inches on the printout equals some numbenits an your layout.
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Preview Window - __ Edge of Paper (Landscape mode)
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With a page scale of 1" = 1 drawing unit:
4 drawing units = 4 inches on the paper (4 / page scale)

For example, suppose your layout is 4' x 8' (4 Wade by 8 feet long) drawn in units fafet. You probably would want to
print the whole rectangle on an 8 1/2" x 11" stedgtaper. Furthermore, you want the 4x8 rectarmlectas large as possible
and still fit on the paper. Therefore the quesbenomes how many inches on the printout will eduiglet and 8 feet on your
layout. If you pick a page scale of 1" = 2 feeg thfoot width of the layout will be 2" on the ponit ( 4 divided by 2 equals 2
or 4/2=2). This will be too small because the pagp@ver 8". If you try a scale of 1, then fourtfea the layout will equal 4
inches on the paper.

Following this logic you can deduce that usirandscapemode (rotates the view 90 degrees. or sidewayk)avscale of 1/2
(0.5) will produce about the largest size on tapgy for the 4' width on the paper ( 4/0.5 =8). idwer, the 8' length will be
16" at this scale (8/0.5=16) and that's too bigfferpaper! Therefore, a compromise is in orderanite scale would be 1
inch on paper equals 1 drawing unit. Then thergjtlein the drawing is 8" on paper and the 4' widihbe 4" on the paper.

You may want to make a full size printout of yoaydut. Set the Page Scale to 1/12 to make 1 fothedrawing equal to 12
inches of paper (or 1 foot, a 1:1 ratio). If youawing represents inches, then select a Page 8chlél inch on the drawing
equals 1 inch on the paper). Using the previousela you will need to use 6 pages to cover thedth of the layout and 9
pages to get the 8 foot length. This makes a tftad#t pages. The maximum number of pages allowedatime is 100 (10
pages by 10 pages).

You may specify exact coordinates of thwer left corner of the page using the text boxes on the bottothef.ayout Tab.
Type the X and Y coordinates in the text.

If you wish to make your printout scalenmetric units instead of inches then select the millimeter (roptjon on the Printer
Tab. When millimeters are selected, the scalebill millimeter on paper equals X drawing units.

Page Tab

To specify the number of pages of paper to printsetect the Page Tab on thent Drawing dialogbox. Then use the Page
Columns and Rows spin buttons to specify the nurobpages. Watch the preview window to see the jpagiaes.

You may add a heading with the drawing name anlé $oahe printout and/or a border around the payerhecking the
Heading and Borderboxes.

To print multiple copies of each page of papertlsethumber of copies using tB®piesspin button.

Printer Tab
You may change the Printer type and Paper sizedaedtation by selecting tHerinter Setugbutton on thé>rint Drawing

dialogbox Printer Tab. The Printer Setup dialog box afes the same in Cadrail as it does in any Windoagram (see your
Windows documentation).
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In the real world we see things in three directiand that's where the term 3D begins life. In CddraD View you see your
drawing as you would in real life. You can movewrd in the 3D model using your mouse. You can euara train in the
model and view the world from the cab of the train.

Activate the 3D View window by selecting Option® ¥iew on theMain Menubar.

3D View Geometry Explained

In thePlan Viewwe only see a two-dimensional representation@fthnd y directions. In 3D you see all directigng, and z
at once.

z | Plan View Plan View

|
N Y
v Profile View
M .
Y - X
Profile View
“|
3 Dimensional View XorY

When the 3D View first opens, the 3D drawing mddedalculated for the active Cadrail drawing. Ifiyalrawing has many
thousands of objects it will take some time to gkaite. You may have to wait 5 or 10 minutes. Tregpess bar that appears on
the screen shows the percentage of completion. @ecgD model has been built from your drawing, gan view and move
around in the model in real time.

[sev vix | @]@o| @] Ut | Layers | Liohss |[Terrain | Grids 50 =] [Bown =] Bose Elevaiion [

3D View.

If you edit objects in the original drawing, the Bddel will be out of date. You can click the Upslattton to re-calculate the
3D model.
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Selecting your Overall View Point

You can elect to view the 3d model as from a distanith the Birds Eye View (BEV) option. Alternagekith the Walkthru
option (WLK) gives a close up view of the scene Hreddegrees of freedom are slightly different:

BEV - Move left mouse button Left/Right tates model left/right
- Move left mouse button Up/Dowrotates model up/down

WALK - Move left mouse button Left/Right - roes your view left/right
- Move left mouse button Up/Dowrotates your view up/down

Additional Views with Runrail Mode

When Runrail is selected you will see the Run@l bar on the 3d View. Here additional viewpoiats available from the
train engine. Selec@AB view to see the screen from the inside of therenipoking out. Or select tH@HV option for
Overhead View that looks down on the train as fiiiing. When in CAB view mode, the scroll bar neexthe CAB button is
active and represents the view angle with relatiotne engine. To look back rotate the angle tg 1@tk to the side 90, look
front 0.

Using the Lights

The Lights option button on the 3d view top toot bhows shading based on a fixed light source. Wliigints are on the sides
of objects will be shaded based on the light sodieection.

Setting the 3D Viewpoint with the Mouse

One of the fun things about the 3D View is you fssi like you are flying around the scene by malaifing your view point.
In Cadrail's 3D View you manipulate your viewpoby dragging the mouse on the main 3D window.

To begin using the viewpoint controls, open theof8D.crw drawing that is included in the Cadraltifer on your computer.
Now open the 3D View window (if already open, clitie update button) and Cadrail will calculate 3emodel and the show
the view.

The tutor drawing has been saved with the Layerti@balready setup and Auto-Terrain is ON.

You see the drawing from the plan view when thertdtawing is first shown in the view window. Tlésthe default view and
you can return to this view at any time by clickihg Reset button on the 3D view toolbar.

To change your viewpoint of the drawing, rotatertiedel by dragging the left mouse button in them® View window. As
you drag the mouse left and right horizontally loa $creen the model will rotate with your movemaiaw drag the left mouse
button up and down and the model will rotate up éodn (or tilt). You can move the model various wayith the other
mouse buttons as shown in the table.
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—
Left/Right

Rotate Z axis
Rotate X axis
Move Left or Right
Move In or Out
Zoom In or Out
Move Up or Down

Drag LMB left or right
Drag LMB up or down
Drag RMB left or right
Drag RMB up or down
Scroll Center Wheel
Drag Center Wheel

Mouse Controls for Changing the 3D View
(LMB = Left Mouse Button, RMB = Right Mouse Button)

When you move around in the 3D world you have tepkgour bearings and move to the view you warttle kt a time. Begin
by rotating to the angle you want, then move ihiew and try to get your eye level to that & thiawing. “Walk” around
by moving left and right, in and out (RMB). Moveuwreeye level up and down by dragging the centersmavheel (press the
wheel down and drag it). Any viewpoint can be shdaymmoving the mouse on the screen.

See Also: Keyboard Shortcuts

Setting the 3D View with the Keyboard

You can use the keyboard instead of the mousevigata the 3D view:

Description Shortcut (Hot Key)
Move Left or Right Left/Right Arrow

Move In or Out Up/Down Arrow

Zoom In or Qut Page Up/Down

Rotate about Z axis Home/End

Rotate about X axis (+) /()

See Also: Using the Mouse to set the View
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Layer Control

Set what you want to appear in the view using tégel Control flyout toolbar. Just click the buttamd the toolbar pops up on
the screen. Here you can specify what is drawher8D View by Layer.

Layer Control
Toolbar

— Click to put an X in the
column and turn it ON

8 [ 9 S

If you elect to show the Wires for a Layer, all@tts for that layer will be drawn (similar to thésNdle property in the Plan
View). Putting an X in the Terrain column will geage Auto-Terrain for the Layer. Therefore you mant to turn off the
wires for the contours in your drawing and turnfario-Terrain. Then you see the terrain but notdtwetour lines. For trees in
the scenery layer you will turn off Auto-Terrainda®ise you don’t want a mountain drawn under theeliranches. You won't
need terrain for bridges and buildings and on and o

Auto-Terrain

Putting an X in the Terrain column for a Layer vg#inerate Auto-Terrain below each object in theeka@adrail creates filled
areas below every object and projects the fill dbwthe base elevation or bottom of the view. Ybowd add additional
contour lines to your drawing to fill in the spae@th objects so Auto-Terrain can be created bdlwm. The Line- Multiline
tool is designed to draw contours.

Terrain Grid

Use the Terrain Grid spin buttons to set the to@éh spaces you see in the 3D view. Specifying mesh increments will
add detail to your drawing (however, it takes langedraw the mesh) while a smaller mesh spacitigweike the mesh more
rounded with flatter slopes.

Base Elevation

Use the Base Elevation feature to specify an el@vételow which nothing will be drawn. Check thesB&Elevation option on
the 3D View tool box and then enter the Base Elenah the text box. Elevations below the Base Et@n will not be drawn.

Creating a 3D Drawing

If you want to see how your layout will go up armmlach, you must assign elevations to the end poiintiseoobjects in your
drawing. There are many ways to give elevatiomédrawing. One way is draw it that way when yost finake the objects. A
detailed example of using the 3D View can be foumexample Layout andExample 4of the Drawing Tutorial chapter of
this manual.
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This chapter contains detailed information abowuesa of Cadrail’s feature dialog boxes as welaaimmary of
miscellaneous topics.

Layer and Styles Tool Bar ——— Trackl-Solid2

You can create and modify the Layers and Stylesdnawing using the Layer and Styles tool bar.Vaté the toolbox by
clicking on the Current Properties Display on Tl Toolbar.

Current Properties

A Cadrail 9 - Un-Titled 1

File Edit Yiew oOptions Help
SRR S RO Track 1 JRolid 2 | =]
AT = 1 — Dashed A Start Line Cap
S =[] Flat End -
B
N =0
PR Bl Erd Line Cap
=, ]JReem | ——Seid2 - Flat End v
- vl =, B0
= —olid 4
L [#] ] Mountsins Solid Fireql Fi
— B Solid Fived ACH
= = =0 e S i it 4 P
Q % ey * < >
-}
)
Ry Layers Styles
>
Visible and Freeze

Current Properties

The current properties that are set on the LaygrSiyles tool bar will be assigned to the objects greate in a drawing. To
select the Current drawing Property, first clicktba Current Properties display on the Top Tool Béter you click the
Properties tool bar will appear on the screen.kGhe Layer that you want on the right side andShde on the left half of the
toolbox. After your selection, a sample is drawthie@ Current Properties display of the combinedeland Stlye.

You may change an existing object’s Propertieswitane using the Edit-Change Properties tool, (eeeAppendix for a step
by step example) or by usimglit - Object Editor

Visible and Freeze Properties

You can select individual drawing Layers to appmathe screen using the Visible property onlthger and Styletoolbox.
Furthermore you can Freeze individual Layers indteaving using the Freeze property on the Layer@tgtks toolbox. When
you Freeze a Layer, you see it on the screen,dautgn not edit the objects in the Frozen Layer.

The Visible and Freeze properties are selectett®hayer and Styles toolbox by clicking on the Yuoon or F column for

that Layer. To make a Layer Visible on the scrediok on the V column so an X appears for thatdrayvhen the column is
blank the Layer will not be visible on the scre@d gou can not draw with objects in that layer.
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To select all the layers at once, click the buttaiihe top of the Visible and Freeze columns.

Defining Layer Properties

When you start a new drawing Cadrail automatioadbates and assigns names and colors to the Liayes drawing. You
can add to, delete, or edit the starting LayersStgtes. The names and colors can be changedsiagj the Edit Layers dialog
box.

To activate the Layers dialog box, Click the Edatykrs button on thieayer and Styletool bar. Select a layer from the list on
the left of the dialog. You can change the Layemian the top of the dialog box and you can spegifgw color by clicking
the Color button and selecting the new color onGbéor dialog box. Note that some colors in Windavils have different
shades for solid lines from that seen in filledagrdepending on the color resolution of your monito

Layer, Properties Editor
Layer Name:
[ Create New Layer | [ Delete This Layer | Help

Layer Color:

Drag & Drop to — &
reorder Layers in

the list

Layer Properties Editor.

To create amew Layer in your drawing, click the Create New Layer buttomthe Layer Properties dialog box. Cadrail wiltla
a new Layer to the Layers list in the drawing and gan then define the Name and Color as you waaydother Layer. You
can delete a Layer by clicking the Delete LayetdyutDrag and Drop the Layers in the Layer Listhange the ordering of the
Layers in the tool bars. To change the Layer cdionply click the Change Color button and thenatedecolor from the Color
dialog. You can save a set of custom colors ugiagXolor dialog.

Be careful when combining Objects and Figures betvie/o drawings. You should have the same Laydiseatkin both
drawings. If you add a Figure from a drawing thattains Layers that have not been defined in tistieg drawing, Cadrail
will ask if you want to create a new Layer in thrawling. If you choose not to create a new layedr@iawill use one of the
existing Layers for the Objects.

You can import the defined Layers from another dingwising the File- Import Layers and Styles itemtloe Main Menu bar.
Defining Style Properties

The style property lets you select from differenélwidths or patterns for an object. To change»asting style or create a
new style in your drawing, double-click the left nse button (or single click the right mouse buttomXhe Style row in the

Layer and Styletool bar. This will activate the Style Propertiialog box. You can change the Style Name in tpeofcthe
dialog box and you can specify a new line typetifier Style.
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Style Properties Editor

----- Dashed Double Track
--------- Datted -
I Dash Dot [ Create Mew Style ] [ Delete Thiz Style ]
- DashDatDat | e gy
Salid 1 Sold
Solid 3
Solid 4 Line ‘fidth
Solid & 0.1 % | Units
_Double @) Scalable

Triple .
O Fined Preview at curent scale

LineType
Fill Style

Track Double v B D Fill Color...
Offzet Distance

Object Centerline to Edge | .300 Inches

Style Properties Editor.

There are several different line types availableu ¥an vary a solid width from thin to thick usithg solid width spin button
on the Style Properties dialog box. You can sdtech several dashed line types or you can use btieespecial double line
types in combination with solid or dashed line type

TheDouble object style draws double parallel lines for ajeob You must specify the offset of the Paralileé$ using the
Offset Distancetext box on the Style Properties dialog box. Tlis€ Distance you enter represents the distame fhe
object centerline to the Parallel line (half thetdihce between the two parallel lines).

There are several special line types for represgméilroad track. When defining these types yoec#p the Line Style, Offset
Distance, Fill Pattern or Direction on the Styleperties dialog box. The Offset also determinespaeing between ticks in
the Track Single type and the spacing betweemigssthe Track Double Type. The preview window e tialog box shows
the Offset Distance you have entered in relatiotinéocurrent drawing Plan View Size.

——= Shadowed Right
mi® - Sloped Left
——— Triple

= Track Single
momm®  Track Double

Phantom Line Styleacts the same as the Single Line style in 2dthsiriot drawn in 3D. Use for edges of filled figarwhen
you don't want to see the outlines in 3d

To create aew Stylein your drawing, click the Create New Style buttonthe Style Properties dialog box. Cadrail wiltla
new Style to the Style list in the drawing and yain then define the Name and line type as you waajdother Style. You can
delete a Style by clicking the Delete Style buttdrag and Drop the Styles in the Style List to aethe ordering in the tool
bars. To change the Style color, simply click the@ge Color button and then select a color fronCibler dialog. You can
save a set of custom colors using the Color dialog.

There is a detailed example of using styleBxiaample Layout 4.
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Drawing Manager
Many useful functions are contained within the Drayp\Manager.
To show the Drawing Manager on the right side efgbreen, select Options — Drawing Manager ofthiea Menubar.

The Drawing Manager has two tabs at the top tororgahe functions. There is &bject tabwhere you can view object data
and al ibrary tab where you can open other Cadrail drawingstledopy Figures into the current drawing

Object Tab

You will see three areas on the Drawing Managemwhe Objects tab is selected. To see how they vogrén the Tutor
3d.crw drawing in the Cadrail folder on your conguuif the Drawing Manager is not already theregrojt (Options —
Drawing Manager oiMain Menubar) and select the Objects Tab. Now selecEtfieFreehand Tool|tag=Selecting the Edit
Freehand Tooand click on the depot in the tutor drawing.

Once you select the depot, the upper preview podfdhe Drawing Manager shows the object in thedweiv. In addition, the
objects data is shown in the middle window. You sae that the selected object is named Statiorit dbject 10F, or
Figure 10.

FCadrail 9 -..tware\Cadrail 9\tutor 3d.crw.
b

_L— Objects Tab
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oo —— Preview
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~= Object Data
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—— Drawing Tree

I @EJ = &5 :

Using the Drawing Tree

Now find the item for F10 Station in the Drawinge€r(lower window on Drawing Manager). Click the #mao the left of the
item and then the tree will open up and show a&lldhjects that make up the station figure 10. if gontinue to open the
branches you will see the additional embedded tdbjachis complicated Figure of a building.

Open the tree for F20 (under F10) and click L2fhitree to highlight it. Now L10 is shown in theepiew and its data is in
the Object Data window.

Double click L10 and you get the Object editor véhgou can change the object. Close the editor.

While L10 is highlighted in the Drawing Tree, ndtés also highlight in the Plan View drawing windoYou can use the
Drawing Tree this way to select objects that amt glachild and parent Figures. For example, now gan click the Edit —
Delete button on the Drawing Tool bar and the dbjelt be deleted.

Using the Object Data

After and object is selected in the Plan View oaling Tree, the objects data is shown in the middhelow of the Drawing
Manager. Here you will see the objects number rlastgle, coordinates, length, grade etc.

Click an item in the object data to change it. Yall get eight theLayers and StyleRBroperties tool bar or th@bject Editor
dialog where you can change the objects properties.
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Library Figures Tab

You can open and show th&uresin a drawing using the Library Tab of tBeawing MangerOnce you open and drawing
into the tool bar you can drag and drop the Figuresthe current drawing in the Plan View.

g@@ Library Tab
= p

7\ \\ Close Drawing Manager

4860 PR

Fan \
—_—

A281 44

Fa Click Open Figures Drawing
button to load Figures.

x

Properties Option

AN

—_—
4283 HE

[ Drag Border to Resize

el

Drawing Manager Library Tab

A step by step sample of using the Figures toolb@an be found in theDrawing Tutorial Example.1

Opening a drawing into the Figures Toolbox

Click the Open Figures Drawingbutton on thé-igures Library Talio open a Cadrail drawing and show all of the Fagun
the toolbox. After the Open dialog appears, saattawing. Cadrail will load a copy of all of theg&res from the selected
drawing into the Figures toolbox (neither the araior current drawing is modified).

To copy a Figure into your drawing, point to thgute in the toolbox list and press the left mousédn down. While holding
the button downgrag the figure into the drawing area to the approxeratation for the Figure. Then, release the mouse

button over the drawing area to copy the Figure yatur current drawing. In other words, you dragigure from the toolbox
list and drop it into the drawing.

Changing Properties of the new Figure

When you copy a Figure into your drawing from Eigures toolbosit will maintain all of the properties the objdwd in the
original drawing. If you have theéhange Propertiesbutton selected on the toolbox, the new Figuréhwilgiven the
properties that are currently set on tlager and Styles Propertitsolbox.
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Preferences Dialog Box

You can specify default values for the various &gapilon and drawing properties on the Preferenédsgibox. Activate the
dialog by clicking the Options- Preferences itentloeMain Menubar.

Near the top of the Preferences dialog box thexgtaee Tabs that you can click to select varietisps for your Drawing and
the Cadrail program. Features involving the dravdetyp will be saved with the drawing. So if yoenghe drawing on a

different computer setup, you will still see thengadrawing features. Program features that effeicegal Cadrail operation are
saved with the Cadrail program setup.

Current Drawing Setup

The Current Drawing Setup Tab on theeferences Dialoig saved with your individual drawings. When yoaate an object,
it will be assigned the default properties spedifiem the Drawing Preferences.

i.
Cadrail Preferences ' L

Curmrent Drawing Setup l New Drawing Template | Program Setup |
oK
File :Un-Titled 1
Drawing Units: |Feet _v_J Cancel
Dimension Size: 250
Help

Font Mame: 1Tj1n|=_l5 MNew Eoman

— Dirawing Position
& Draw Figures Back to Front in Object Order

Figures drawn with Foreground/Background
Setting (Cadrail Version & or before)

This Drawing Setup is Saved wath the Drawing.

Drawing setup is changed on the Preferences dizzg

Dimensional information is in Drawing Units. If ya@pecify the Text to be 6 inches high, when yoater@ew Text in the
drawing it will be given that height in the drawiagd it will scale up and down just like a line eftjdoes.

The Drawing Paosition option should normally befsetDraw Figures Back to Frontas defined with th&dit- Position- Move

to Front/Back toal TheForeground/Background Fill option is provided only for backward compatibilityr Cadrail version
8 or before.
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New Drawing Template

You can specify the drawing template that Cadrdilapen whenever you create a new drawing usieg\tbw Drawing
Template Tab on théreferences Dialobox. If you elect to use the Default Template,ewlyou make a new drawing or when
Cadrail starts up, Layers and Styles used in thwidg will be set to the default program values.

If you would like to change these default valuesj gan simply create a drawing and set the LaystsSayles to what you
want and then save that current drawing as theidgatemplate. Then when a new drawing is createdlisimply be a copy
of the Cadrail drawing that you saved as the tetapkl properties of the template drawing are eopincluding the objects.
In this way you might draw a boarder and title Blogave it as the template, and then with eachdrawing you get your
standard title sheet.

Cadrail Preferences

£ i Program 5 etup

Current Drawing Setup |

]
The properties defined in the template drawing will
be uzed when a new drawing iz started.

Caticel

(%) Default Template
Save Current Dirawing
() Custom Template ag Custom T emplate Help

Specify a startup drawing template with the Prefees dialog.
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Cadrail Program Setup

The Cadrail Preferences dialog box

lets you activate features, select display comi define the display font. You can activateRheferences Dialogox by
selecting Options- Cadrail Preferences fromNteen Menubar, or by clicking théJnits button on the Bottom Tool Bar. There
are several Tabs at the top of the dialog boxl&iatou select a group of features. Click the Tabee the related options.

When you exit the dialog the settings will be sagad applied the next time you start Cadrail.

Cadrail Preferences . l

Cument Drawing Setup ] MNew Drawing Template

These will be the Cadrail Startup Settings. oK
Drawing Colors: Background
Cancel
Help |
Fant: |T1'.mes New Foman j H
[ Create * BAK file before Saving I

[ AutoSave every: |10 =3 Minutes

[ Startup with Default Toolbar Settings

Drawing Library:  Click to Re-Install Personal Drawing Library .. |

1 |

Preferences Dialog with Program Setup Tab

To change theolor of screen display options, click the item in tis¢ dn the Program Setup Tab of the Preferencésgiizox.
Then click the specific color item on the Colorld@box that appears.

Select thé-ont you want to see for the drawing screen labelsh(sscthe Grid Axis) by clicking the Font buttontbe Font
Tab of the Preferences dialog box.

You can have Cadrail save the drawing at the tirterval you specify with thAuto-Savespin button. When the time interval
has elapsed, Cadrail will automatically save thanilng after termination of any drawing tool. Selét*.BAK option on to
create a backup copy of your drawing when the drgug saved. Whenever you save your drawing theqars version will be
copied in the source folder and renamed with thetlaee letters as BAK.

Some inadvertent conditions can require you totitheepersonal application settings. There is @ogor this in the menu
item OPTIONS-PREFERENCES-Cadrail Setup Tab andictiecitemSTARTUP WITH DEFAULT SETTINGS then click
OK and restart Cadrail That will reset things bexkhe shipping defaults.

The personal settings are saved in the windowp setieven if you un-install and install they may Ine changed.

Finally you may need tdelete your user settingdy deleting the Sandia Software folder C:\Docutmemd
Settings\User\Local Settings\ApplicationData\San8iaftware (exact path can differ with operatingtegn version).
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Importing, Exporting and Converting
The File- Import and Export items on the Main méau let you save and open different types of Fierats

To Open or Save another format:
1. Select the File menu item that corresponds to ¢éhtype of operation you want.
2. Choose the name of the file in the File Open &iile Save dialog box.

File Formats

Cadrail saves your drawing using a special filerfar or language. Different file formats are normdikstinguished for the user
by the file namextensior(three letters following the period in the nanm@adrail normally uses its own file format with the
extension ofCRW.

Cadrail drawings areector files. A vector file saves the coordinate geoméneach object. Then each object can be moved
individually without affecting other objects. Itthe the drawing resized and manipulated with 8s & information. On the
other hand, aBBMP, .GIF, and .JPGformats are BITMAP files. This mean it is maptloé dots (pixels) in the image. The
dots are similar to what you see in a newspapet photo, but, much closer together. Each dot hmda and it is shown dot
by dot on the computer screen. If you resize thagienyou will get distortion.

DXF Format

You may convert to the AutoCADXF vector format by importing (open and convert) gparting (convert and save) the
drawing. When you import a DXF file using tRée-Import-Import DXF menu, Cadrail will convert the drawing to Cadrail's
CRW format. The DXF format allows you to maintaayér information in programs that support this deat

BMP Format

Save your drawing background as a Wind®&MP picture (bitmap) file using thigile-Export-Export BMP option on the
File menu. You can use Windows Paint (supplied Wiihdows) or other paint program to draw on a bjirmaage. However,
you cannot convert from a bitmap image to Cadredttor format (import).

If you would like to copy a bitmap image to the \tirws Clipboard, seleétile-Export-Export BMP from the menu. Use the
Export BMP dialog place a picture of the currentd@@ drawing screen onto the clipboard. Once yavetthe image on the
clipboard, you can paste the image into other pnogrthat support bitmaps such as Windows Paintiorosbft Word for
Windows.

Merging Two Drawings

You may merge an entire drawing into another ubiterimport-Merge Cadrail 9 on theMain Menubar. When selected, the
normal file open dialog will appear to allow youdelect the drawing file you wish to merge into ¢lhawing you are currently
editing. All the properties and coordinates ofttle files will remain unchanged.

If you open a drawing file created in Cadrail vers 4 through 7 it will be automatically converted/ersion 9format.

When you open a version 4 or 5 drawing, you wil #&e Convert dialog box that allows you to spettify units of the older
version drawing. Since Version 9 allows you to g®uanits on the fly, you must first tell Cadraiéthnits of the older version
file. The units you select will be shown on alldyar dimension displays.

Once an earlier version of a drawing has been atati¢o version 9 format and saved, the earliesivarof Cadrail will not be
able to read the new file.
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I mporting Layer and Style Properties

Import Layers and Styles on the File menu ofitteen Menu bamwill allow you to add the Layer and Style definits from
another drawing into your current drawing. If therent drawing contains objects with Layers or &tythat do not exist in the
imported drawing, the objects will be moved to Lia§er Style 0 in the current drawing.

Tracing a Picture with the Drawing Tools

You can loadBMP, GIF, EMF, ICO, JPG, RLE, or WMF file formats into the Cadrail drawing window backgnd with
File-Trace on the menus.

Loading a Bitmap to Trace

SelectFile- Trace — Load bitmapon theMain Menubar to show a bitmap on the Cadrail Plan View dingvgcreen
background. After you specify the bitmap file naomethe Open dialog a second dialog will appean@/igeu can specify the
size and coordinate location of the bitmap in trendihg.

Once the bitmap is loaded you can use the norn@da@alrawing tools to draw over, or trace, thartzp image on the screen.

To remove the bitmap image from the screen séléet- Trace — Clear Bitmapon the Main Menu bar.

If you wish to change the location or size of tkag@e in relation to the drawing coordinates, seéidet Trace- Setup and enter
the new values in the dialog box.

Bitmaps you load into the drawing window are NOVeshwith your drawing.
You can use this feature to trace over a bitmawidgor photograph. Once the drawing is done, yanudefine the entire

drawing as a Figure and then resize the Figurektwan distance in the photograph. In this way getia scale drawing from
the photo.
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Input Dialog Box

This dialog box will appear on the screen with @as tools and options to let you input a specifiue to Cadrail. Some tools
will automatically activate the Input dialog boxrequest a value from you. To enter a value wighltiput dialog box, type a
value in the corresponding text box on the dialog.b

The Input dialog box allows you to convert feethas, and fractions (fractions are entered wittoatfslash, i.e1/2) to
decimal drawing units when the Convert option isated. For example, if you want to enter a valug fafet 5 ¥z inches as
shown, you can type the values in the conversicedat the bottom. As you type the numbers wiltbeverted to the decimal
equivalent and displayed in the decimal box atdpe When you enter a value in the Decimal Units, liowill be converted to
the equivalent feet and inches and shown in theddexes.

Current Units Decimal Value

Input Dialog

Enter the alue below K
Coordinate x1

decimal inches  [43-5 Cancel

Feet: |3 Inches: | 7 Fraction: | 142
Clear

Help

/

Enter Fractions

When you are entering an angle with the Input djiddox, you can elect to enter angles as decimiédbaors, Minutes, and
Second degrees.

Dimension Options on the Drawing Tool Bar

The Dimension Options allow you to input an exadue for various object dimensions while you ar@adng. When you
select certain tools on ttigrawing toolbar you will see the available Dimension buttopgear on th&ottom tool bar For
example, when you select the Line-Free Hand toolwill see the Length and Azimuth Dimension buttons

A Cadrail 9 - Un-Titled 1

File Edit View Options Help
SHEOFESRHAI——
Line: Freehand 1. $elect the F
Un-Titled 1

Dimension
Options

3 4
\‘ ‘
vl K
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The Dimension Option buttons allow you to toggle teature ON and OFF. To turn the feature on, ¢hekbutton so it is
highlighted and pressed down. To turn it off, clibk button again. When you click the Dimensiortdrubn, the Input dialog
box will appear to allow you to type in a value the Dimension. The value you enter will then bedi and shown to the right
of the button.

When a Dimension Option is on, th®use Pointewill change (see Mouse Pointer in Chapter 1) thciate the option that is
active and the dimension will be applied when ymate an object in the drawing. You draw with d termally and then
Cadrail will substitute the Dimension value at #pgpropriate time.

When a Dimension Option is Off, Cadrail will showetdimension value based on your current mouséigoén the drawing.

Every tool has different Dimension Options avaiéaldlhe available options will be shown on the Buottool bar after you
have selected a drawing tool. The various Dimerssavailable include Length, Radius, Azimuth, AngiteElevation. The
options available for each tool are listed in thel tlescriptions found in the Appendix.

There is a detailed example of using the Dimen€iptions in thelTutor Example Layout 2.

Object Number Input

You may use the Object Number Input feature teiépan individual object while drawing insteadalicking on the object
with the mouse. To specify an Object Number, udeawing tool as you normally would. However, wheuare asked to
select an object, click tHedit- Input Object Number item on theMain Menuinstead of clicking on the object in the drawing
screen. When the Input Object dialog box appeatsy ¢he Object Number. Cadrail will then use thgeot you entered in the
drawing command.

To see the Object Numbers on the screen, cliclothiect Number Displaputton at the right of the Cadrail application
window.

Specifying Mouse Pointer Coordinates

With some drawing operations you may want to spesitict coordinates for the mouse position in tlavihg instead of
moving the mouse freehand. There are several aptivailable in Cadrail that let you specify the s®position with
coordinates.

You can enter exae, Y, Z values for the Current Mouse Coordinates duringdrawing operation by clicking the X, Y
Coordinate display on tH&ottom tool bar Clicking the Bottom tool activates the Input diglbox where you can enter values
for the X, Y, and Z mouse coordinates. An examplentering coordinates can be found in Bivawing Tutorial Example
Layout 2

TheChange in X, Y Coordinates (Delta X, Y) for the mouse position ba activated by clicking the display on the Buotto
tool bar. This activates the Input dialog box whgsa can enter the values. The Change in X, Y \&atapresent the distance
to move the mouse in the drawing from the last fpgan set in the drawing. For example, if your lastuse click was at
drawing coordinate ( 10, 10) and you entered aghamthe X direction of 5 drawing units and a aim the Y direction of -
3, Cadrail will click the mouse at coordinate (Ipafter you exit the Input dialog box.

As you draw, the current Change in X, Y values baldisplayed on the Bottom tool bar as you moeeattbuse freehand.
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—
Shape Builder Dialog Box =

Use the Shape Builder to create special shapesuindrawing. Activate the dialog using the menu GBNS-SHAPE
BUILDER or clicking the SHAPE BUILDER btton ondh_abels tool bar. The dialog has TABS at the bt you click to
create the various shapes.

e b
Shape Builder - I - l

Cylinder lTumout] Yard ] OK

Click on a Dimension below to change
itz value: Cancel

Number of Sides: |d 3:

v

™ Fill Sides

Help...

el

Units: Feet

Create

s

Shape Builder Dialog Box.

CYLINDER TAB (Shape Builder)

1. Specify the Shape using the Dialog box. You caectelny number of sides from 3 to 20 using the aprdarrows on the
dialog display.

Select the coordinate axis for the length of thepshusing the drop-down list.

If you want the sides filled then select the Filés option and specify the color.

Click the dimensions on the preview to specifyshape’s size.

Click the CREATE button on the dialog box. Cadrail will insert tyerd at the center of the drawing.

arwnN

TURNOUT BUILDER TAB (Shape Builder)

=

Select the location for theurnoutin the drawing.
2. After the Turnout Builder dialog box appears, clarkeach of the four dimensions for the Turnoutewfiiou click on a
dimension, the Input dialog box will appear wheoa gan enter the numerical value of the dimension.

3. After entering all four dimensions, click tBREATE button on the dialog box. Cadrail will insert tyerd at the center of
the drawing.
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YARD BUILDER TAB (Shape Builder)

New Yard Tracks

New Turnout Figures - L\‘

1. Select theNumber of Turnouts to add to the yard (not counting the first Turngaot clicked on in step 1) using the spin
button.

2. Select théType of Turnout you want to use in the yard from the List of Turtwat the bottom of the dialog box.
Optionally, open a different drawing to select ariaut from by clicking thé-ile Open button on the lower right of the
dialog box.

3. You can elect to have Cadrail place the turnoutsterend to obtain minimum spacing between the yraicks or you can
enter the yard traciffset between parallel yard tracks by clicking the dffsgue in the picture.

4. Optionally click theLength value on the picture to add Yard Lines. If youeerat value for Length, a Line will then be
created at each Turnout.

5. Click theCREATE button on the dialog box. Cadrail will insert tysrd at the center of the drawing.

Work Sheet

The Work Sheet window gives you access to detaitextdinate and dimensional data about the objacteur drawing. To
activate the Work Sheet, select Options-Work Shadghe Main menu bar (or press the Ctrl+K shorkey).

There are two report types available on the WorkeBhSelect the report type using the TABS atdlpeotf the dialog box. The

lower half of the Work Sheet window includes a $or&heet Summary List of the information you geteer@nce you have
selected a report type, you may click the Show Repgatton to generate the Spread Sheet Summary.

Materials Report

Select the Materials Report type on the Work Steegenerate a summary showing the total lengthiseobbjects in your
drawing. A summary of the individual Figures iscafgoduced.
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Miscellaneous

This section contains general information aboutr@iad

Angle Units

Angles may be entered as either degrees, mingesnds or as decimal degrees usingitpet dialog boxTo use decimal
units, simply enter the decimal value with a pef(iogl 45.5031)

Distance Units

You can work in units of inches, feet, meters, itgeters, or millimeters. Select the units you wantee at any time using the
Preferencedialog box from the Options- Preferences menu.

Limits

The maximum coordinate or number that Cadrail agitept is positive or negative 9,999,999. The marirRlan View Width
is 999,999. As you get more and more Objects i goawing, it will take Cadrail longer to perfornadic functions like Find
and Redraw. This is normal with any CAD programefkhis no limit to the total number of Objects, &gg/or Styles you can
have in your drawing other than the performancgoof computer.

Optimize Drawing

Select this option on the Options menu ofltfhe@n Menuto remove the spaces left by all deleted objendsfigures from your
drawing. The object and figure numbers will chaagd the drawing file size will be smaller.

Save Current Window Settings

You may save the position of the current windows rave open by selecti@ptions-Save Current Window Settingsirom
the Main Menubar. After saving, the next time you start up @édhe windows will be moved to their saved pasit on the
screen.

Save Window Settings on Exit

WhenOptions-Save Window Settingss checked on thilain Meny the position of the current Cadrail windows viid
saved upon exiting the Cadrail application. Thettiexe you start up Cadrail the windows will be redvto their saved
positions on the screen.

Trouble Shooting

If you are having a problem with the Cadrail apation operation, first look in the chapter titl€dmmon Questionto see if
your problem is listed. Then check the ReadMe.ilatdistributed with Cadrail for the latest infortitan (you can view the file
with Windows Notepad).

If you are having problems running Cadrail on ysystem, try re-installing the program. Make sure gweet the minimum

system requirements stated on the first page afntineual. Make sure you are not having a conflith&hother application
running in the background on your system such anérvirus program.
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Runrail is an operational simulation mode thatw#iyou to run trains on your drawings. You may skviback and forth
between Cadrail and Runrail by selecting the Rluarathe Top Tools Label tool bar. When in Runraibde the Drawing
Tool bar will show the Runrail tools.

S Cadrail 9 - ...tware\Cadrail 9\utor 3d.ci

File  Edit Options  Help
Switches, Un- NN it
Couple Car Ruriail: Change Tumout 1. Select the §
il | - twvarebCadrail Pbutor 3d.crw
Properties \?j # ‘ C
e
@ 1]
. " @
Runrail Toolbar —
Group R =
0
/ e 5
Train Controls
(= s 2 o =3 E=0
= h B

Drawing Requirements

The train in Runrail will run on any Line, Circler Spiral object in your drawing. Runrail will ctearack switches (turnouts)
in your drawing using any Figures that have Thenout Propertyn (see Figures Turnout Property).

You can also create turnouts from Arcs with a cating Tangent Line or two Arcs with a common enéhpoYou do not have
to define this type of turnout drawing as a Figasdong as the Line and/or Arcs are tangent to eti@r at a single common
end point with the Arc.

An object must only be used in one individual turhio the drawing. If you use a single object ag patwo different switches
it will not work properly.

Track alignment should be continuous (i.e. the goidts between adjoining track objects must maittioyder to run the train
down the track. Just as with a real train, if ¢hisra large gap in the track, the train will cragtunrail requires matching end
points to be within .01 units to find a connectidBaps larger than this tolerance will be consider®a dead end track.

One final drawing consideration is the number géots you have in your drawing that represent thioiper than track.
Although you may run trains on any object in angela basic search operations in Runrail are tinpeddent on the number of
objects you have in your drawing. So if you havetaf buildings, or the bench work, etc. in yalrawing, Runrail will still
have to determine if the train can run on theseaibjand this will begin to slow some program ofi@na on large drawings. If
you have many objects in the drawing, it will bépiigl if you Freeze the Layers that do not contaatk.
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Runrail Operations
There are five basic train operations simulateBunrail that will allow you to do most of what yoan do with a real train:
To start running the train:

Open a drawing

Select the Runrail tool group on theDrawing Toolbar.

Placethe train at the location you want in the drawing.

Check that the Train Propertiesre set to the correct Length and Width for your nodel scale and drawing units.
Slide theSpeed Scrobar down to start the train moving.

agrwpdE

Detailed descriptions of additional tools follow.

7 Cadrail 9 - ...tware\Cadrail 9\tutor, 3d.crw.
Edit Wew Options.

oy

IR
NBEC GO S

.:3:[;

EeoE , 1} ) 2
- D

4] 0,000 0,000, 0,000

Tutor 3d.crw drawing with Runrail train.

. +

Place Train

You must Place the train on the track before yauraa the train down the track:

1. Select the Place Train tool on the Runrail tool bar

2. Click the mouse at the location in the drawing whez you want to Place the Engine of the Train. Runrawill place

the engine and the cars on the track beginning ahe point on the object you selected. Avoid placinipe train on a
switch.

. The engine may occupy any position within thesagra train. If you wish to reverse the oriematof the train engine and
cars with respect to the track, you ni&yint the train in the opposite direction.
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Point Train

To Point the Train in relation to the Engine:

1. Click the Point Train button on the Bottom tool bar. Runrail will re-draw the train facing the opposite direction
in relation to the engine (You mustPlacethe train on the track before you can Point the Tain).

Un-Couple Cars e

After you have Placed a train on the track you legin Un-coupling and Coupling the cars. You nalit ¢he train and
arrange the engine and cars on the track in argrofsee Car Properties for more information).

Stop the train if it is running.

Select Un-Couple Cars from the Runrail Operation tol bar.

Move the mouse pointer to the joint between the caror engine where you want to un-couple.
Click the left button on the mouse. Runrail will biink the cars to show the un-coupling.

PpoNE

Cars won't move unless they are connected to éiirettrat contains the Engine.

Coupling cars back together again is performedubying the train into the cars you wish to coupiawRunrail will detect
the overlap of the train with un-coupled cars drehtre-couple the cars to the train.

1
Change Switch j—

Runrail searches for switches (Turnouts) in yoamdng (seeDrawing Requirementsarlier in this chapter) when you switch to
Runrail Mode. When a switch is found it is showntbe screen with a color highlight representirg¢hrrent closed switch
direction. The open object in the switch is a daslor. You may change any number of switches wttiame.

1. Select Change Switch on the Runrail Operations todiar.

2. Click the left mouse button on the switch you wanto change.. Runrail will show the change by highligting the
object the switch is set to.

3.  Continue to click on additional switches or end the&eommand by selecting another tool (or press theght mouse
button).

Reverse Train Direction
Click the Reverse Direction Button on the Runradltbar to reverse the Train’s current directiomaftion. In other words,

this is the forward/reverse switch. The Directiba train moves on the track is not related to th&tjpn of the engine or the
way the train is Pointing. You may reverse thentfairection at any time.

Find All Turnouts 6‘

Use Find All Trunouts after you edit the drawingupdate the turnouts and other information Rumadlds. Click this button
after editing or before running in Runrail.
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Train Properties

The Train Properties dialog box is where you cajanize the cars in the two trains. You can alsai§pthe sizes of the cars.
Activate the Train Properties dialog by clicking thutton on the Runrail Tool bar.

Train Setup

You can build a train full of cars in any order ylike using the Train Tab on the Train Propertiedad). After a drawing is

first created, a default Train is assembled andvatio the Train Properties dialog. This defaulirtreontains an Engine and 4
of the available cars. You can modify the Train mgkby selecting a car type in the list of avagatdrs at the right of the
dialog and then clickingdd Car to Train. The added car will then appear in the list onldfieshowing the Current Train cars
and order. To remove a car, select it in the Caffeain list and then click thRemove Car From Train button.

Runrail Properties

Train | Cars
Current Train Train Awvailable Cars
gl r gl E
¢ Add Car to

Train

s Tege Updste sl

T F\am_?vg Car from I Switches and
rain > Path in Drawing
Trains
F ~

Train Properties Dialog Box.
If you want to start over with the default Trailick the Reset all Cars and Trainsbutton.

As you edit the objects in your drawing, the swétsland train paths that have been previously saitedhe drawing will be
out of date. Click the Update all Switches and Paihiton to have Cadrail reset things.

Car Setup

Runrail lets you set any dimension for the Lendtiiaur rolling stock. on the Car Tab of the Tr&roperties dialog box. The
coupler length may also be specified. Type theaslin the text boxes on the dialog box.

— ' Width

Carlength '\
'Coupler Length

You should enter the real life car sizes for thedeldScale you use. Be sure to use the same uriie asst of your drawing.
For example, a standard HO car size is aroundt@mor 0.5 feet. For this car you would enter al@mgth of 6 or 0.5 on the
Car Properties dialog box.

Width of the train is drawn by Cadrail as a simfto of the Length.

The car properties that you specify are saved wberclose the dialog.
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Speed Scrollbar

The Speed Indicator on the Runrail tool bar shdwsstmulated speed of the train. Move the SpeedllS$ar to change the
Speed. The speedometer units do not correspontytecale representation of real or model trains.

Stop the Train

Click the Stop the Train button on the Runrail Tbaf to stop the train from running.

3D Runrail

You can view the train in theD View as you operate with Runrail. When the Runrail twanl is active, a second Runrail tool
bar will be visible on the 3D View tool bar. Thexee three different views available in 3D. Firbg Bird's Eye View (BEV)
is just the normal view. Second is the Cab Viewrsh@u look out at the track from the Cab of thegiBa. Finally, you can
look at the train from above with the Overhead View
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Basic guidelines for drawing railroad layouts aresented in this chapter. However, one of the Wwags to learn about
railroad design is to pick up one of the well knosaiiroad track planning books. These books prowidiet of information that
we have not attempted to deal with in this manfialexcellent reference book for track planningabr Armstrong's "Track
Planning for Realistic Operation”.

The first step in making a railroad track planastive some idea of the modeling scale you willarsgwhat the overall
dimensions of the layout will be. You should sketcime ideas on paper before moving to the comgaitkiough you can
sketch with Cadrail once you are familiar with tbels).

Establish minimum criteria for your layout like thenimum curve radii, switch turnout angles and mmm grades. The type
of rolling stock you will be using and methods gleoation will play a factor in the design of thgdat. For example, 18"
minimum radius curves will be acceptable for shi@ins with small lengths of cars and engines. Hargf you plan on
running with the Big Boy locomotive pulling 30, Giassenger cars you will need curves of 30" raglidarger (HO scale).

What is the maximum grade you can use? If yoypkmening for one track to cross over another, theust be sufficient
length of track to rise 3" to 4" (HO scale) withasttting too steep for your models. Do you watrua reduction of scale from
a real railroad (nearly impossible) or can you fuddittle in some cases (a 5 percent grade ismérdl scale railroads but you
may need it in your model due to space limitations)

Model Railroad Scales and Clearances

Before you draw a railroad alignment you need taldish minimum standards for curve radius, maxingrades and the
offset distance between parallel sets of track.

Scale Ratio to | Ratio Sharp Normal | Broad
Full Size | with HO | Curve Curve Curve
Scale Radius Radius Radius

(in.) (in.) (in.)
Z 1/220 0.396 7 9 12
N 1/160 0.544 9 12 15
TT 1/120 0.73 12 18 22
HO 1/87.1 1.00 18 24 36
00 1/72 1.21 22 30 36
S 1/64 1.36 24 36 48
@) 1/48 1.81 36 48 60
#1 1/32 2.72 48 66 84
G 1/22.5 3.17 54 76 86

G' 1/24 3.63 66 84 108

Model Railroad Sizes.
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You will need to take extra caution when one tragkies close to another. If there is insufficieeachnce for two trains to
pass, the cars will collide and derail. This is h#tical around curves. When a railroad car isaarurve, the ends will be
forced outside of the track width. Furthermore, iiiddle portion of the car is forced inside of theck. As the rolling stock
increases in length, the offset between curvesrhesanore critical.

Scale Curves (in.) Straight (in.)
N 1.6 1.0
TT 2.3 1.3
HO 3 1.8
S 4.5 2.5
@) 6 3.5

Minimum clearances.

Advanced Railroad Drawing Techniques

One way to create a railroad layout is to firstwledl the outside dimensions or control object<lsas the outline of the
room). Once the control objects are located cdgrect the drawing, you can begin to fill in arouth@m with the track. Use
different drawingayersfor each major group of objects if you want.

Place the major curves of your layout first. Foample, say you have drawn the outside of the romdnyaur best guess for the
outline of the bench work. You know the train viiive to turn 90 degrees at one corner of the layddate a circle in this
corner drawn to the radius that you think you n&&mhtinue placing circular arcs in all the cornefrthe main line. You don't
have to worry about the exact orientation at fixestause you will connect and trim the circles wsitfaight lines later.

\
\

" 1. Room Outline

= 2. Bench work Outline

3, Major Circular Curves

S, Straight Tangents

You should decide where your major yard ladderssagicigs will be located early in your layout desigyse some of the
library figures to copy a yard or two into your dfag. Drag these around to the locations you havaind.

Once the critical curves, yards and other obstdw®s been located on the drawing, begin connettings with straight

lines. You will probably prefer to use broad curt@gonnect different areas on the layout (instfagtraight lines). You can
always tweak these connections for better effeatlater time.

To locate smaller sidings, first locate the straighck. Then, add the branch line switch by divigthe main line and inserting

a switch figure. You may prefer to just “rough ihie switch P1 at first with straight sections ugtiu know exactly where you
want it, then add the exact switch figure later.
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Constructing Tangent Lines

There are 7 drawing tools to help make the conoedietween lines and circular curves:

Line - Tangent Circle - Tangent
Line - Between Circles Arc Fillet

Line - Circle to Point

Edit - Align

A tangent line can be defined with a radius linetigh the circle radius point and the point whéeedircle connects with the
tangent line (PC or PT). The angle between thigisdihe and a tangent line is always 90 degreeas|(are corner ). At a 90
degree angle from the radius point, a tangentdio®ides the smoothest possible transition froritautar curve to a line. This
line is aTangentine by definition.

You should note that, even though a tangent linkedest direct connection to a circular curvgpif want a truly uniform
transition, a spiral easement should be applieddssi the curve and the line.

Sometimes it is easy to create the tangent linea &rcular arc first, then see what radius cicuarc can fit into the existing
tangent lines.

For example, if you have a 90 degree corner on fyaut, and you have already drawn the edge ob#meh work as two
straight lines, you can use thelit-Offset Objectool to create two parallel tangents in the cartieen use Arc Fillet to fit a
circle to the new tangent lines.

— 1. Create Tangent Lines
using Edit-Offset

N\,
N\

Ny e . .
2. Fit circular arc using Circle-Between
Tangents

.

3. Trim Line ends using Edit-Trim (skip this step if
Auto-Trim was ON).

Reverse ( S-shaped ) Curves

To make a reverse curve, first create three tarlgesd, then fit in circular arcs or spirals witketArc Fillet command. Or use
the Circle - Line to Arc tool.
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Compound Curves

Use theCircle-Tangent Ardool in combination with th&et Endoption to connect two circular arcs into a compgbuuarve.

between two objects
and rotate tangentially

Curvesfor Loops

To create a curve for a loop, first use the AtteFtool to fit an arc to two tangent lines. Thase theCircle-Reversaool to
get the large side of the arc.

__—_Cirde-Re\erse

Cirde-Between Tangents

Curved Easements

You can “ease” from a straight into a sharp cursiagia large radius compound curve transition ¢or gan use a Spiral).

Large Radius
Transition —_ |
Curve

Creating uniform Angles

You can use thBoint - Distance/Azimutbr Distance/Angldools to create precise angles repeatedly.
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Bisecting Angles
Create temporary objects in your drawing to comstnoore complex shapes.

1. Use Circle-Between Tangents to
make circular arc between
two tangent Lines

e -y

2. Use Point-at Radius to create
Point at the Circle radius

3. Use Line - Between End Points to create a
Line that is half of the angle

Double Track (Parallel lines)
Cadrail offers two methods for making parallel in&@hese can represent the two rails or the camgesf two main line tracks.

The first method of creating parallel lines is &g uheEdit-Offsettool on the Drawing tool bar. If you are drawiing trails, you
would Offset the centerline on each side by hafdistance between the rails.

The second way to make parallel lines is to usdtmallel object style on theayer and Styles Propertitéaolbox. The Parallel
style causes Cadrail to draw two lines for the obgm each side of the centerline.

The Spiral Helix

Stack circular arcs to make a circular helix thmtads in elevation. If several levels are planned irregular angle sections
(such as 170 degrees) so the end points are mmt &dip of each other to make editing easier.

1. Create two matching 180
degree circular arcs
using Circle - PC to Radius action
with Angle Dimension Option.

2. Copy the arcs for the desired
1 3 number of levels.
2 4 3. Define the arcs into a figure,
in the proper order.

D 4. Move the arcs together using
Align to match end points.

5. Use the Object Editor tool
to assign end point elevations to the Figure
at the desired grade.

Q

89



Chapter 10: Railroad Design

Vertical Helix in 3D

Spiral Easements

Sometimes you can create a circular curve, andatdrspirals.

" 1. Use Circle - Between Tanents
to fit circular arc to tangent Lines

2. Offset the Circle

/ 3. Use Edit-Extend to make
/ % ) space for the Spiral
~~ 4. Fit Spiral to tangent Line with
Spiral - Fit to Tangent drawing tool

If you offset the tangent Lines, the Circular cudges not move.

1. Use Circle-Between Tangents
to fit circular arc to tangent Lines

\

3. Use Edit-Extend to make
space for the Spiral

2. Offset the tangent Lines
to make space for the Spiral

|_—4. Fit Spiral to tangent Line with
Spiral-Between Tangents tool

90



Chapter 10: Railroad Design

Working with Elevations

Draw your layout in three dimensions ( X, Y, Z )deeck that your grades and crossovers are ade@iedeail allows you to
define a Z coordinate or Elevation for the objewa points in your drawing. Locate some portion afityplan which will be the
minimum elevation. This can be the lowest elevatibthe table top, the elevation of the floor oy ather arbitrary point you
like. The main thing to consider is ease of usgolf pick some point on your layout and call thasvation zero, this may be
the simplest method.

First define the alignment intoFaguredefinition. Then use th8tation and Elevatiotools to calculate end point elevations
along the alignment. Cadrail will calculate theveléons along the Figure based on either the davat each end of the
Figure or the elevation of one end and the gradesiBe the objects in the Figure are defined irptbper order and that all
the end points match exactly.

Once you have assigned elevations to the objecpeimis, you may see the elevations in$ige viewsor in the3D view of
Cadrail. You may generate detailed X, Y, and Z dowtes at any spacing along the objects in yoanvihg using the Work
Sheet Layout Report.

You can draw and assign elevation to anything urybvawing. It does not have to be track (Cadragsinot know what the
objects you draw represent in real life). You caredgndividual objects elevations or all the obgeirt a Figure. Therefore, you
can add lines to your drawing to represent scecemyours and give these contour lines elevatidribelcontours are close
enough together, you can see what your mountaihtoak like in the 3D view.

Use elevations to check the clearance at cross@edges) for the train to pass beneath. Checkttiegagrade produced by
creating a rise at a bridge is not too steep far yoodels. A 4 percent grade is about the steepest models can climb. Be
sure to leave enough clearance at the crossovérddhickness of the bridge, the height of the @and the height of the rails.
In HO scale this requires from 3 to 4 inches o&cdeice.

Building Your Layout

Once you have drawn a perfect layout, you will &tiive to build it. This is where you can reallyt @QAD to work or waste all
the time you put into it. Keep in mind that you nabsorb small errors when you build the layout.d@m't spend so much
time making accurate drawings of your layout thai pever have any fun building and operating itwieleer, you must build
the layout well enough that all that accuracy inrydrawing really represents the full size model.

One of the easiest ways to transfer your drawirtg tve bench work is to make a full sjzentoutand somehow trace through
the paper or even lay the track on top of the papewever, for large layouts this may become imficatdue to the large
numbers of little pieces of paper required. Furiteme, you may loose accuracy if you are not cam@bolut taping all that
paper together.

You should establish your drawing coordinate systamgour bench work to enable you to use the p@ik€AD. This simply
amounts to making an X and Y axis baseline on #reb work. If you are clever, you should be ablmske one of your main
bench work edges (or even the walls of the roon) ine baseline. You may wish to draw this in ydtawing (if its not there
already). Now whenever you use a printout or cawtdis to locate something on the bench work, kekecking in” to the
baseline to make sure you haven't slipped somethyrg small amount.

When taping paper sections together, be sure tsuneacross several pieces of paper to check #rapvat the edges. In

other words, if the distance of that yard laddet.1l feet in Cadrail, measure one continuous keagtoss several papers
taped together to make sure it's 4.21 feet in lifalvhile you are taping it all together.
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How to Draw Railroad Switches (Turnouts)

Model railroad switches differ in two ways. Firite sharpness of the angle changes with the tiype&itth. Second, track
length differs between type and scale of switch.

Switch Angle Ratio Angle in Degrees
Snap 1"in 3" 18

No. 4 1"in 4" 14.25

No. 5 1"in 5" 11.31

No. 6 1"in 6" 9.5

The switch figures in the Cadrail libraries havemérawn as three straight lines with the propegteaat the PI. This complies
with the requirements for setting thegure Turnouproperty (see Figures, Turnout property). Thergmtihe Turnout property
is set, you can use the Figure with the Shape Buidihlog (Options menu).

You may represent your switches and track workwaay you want (however you must follow the Turnaues to set the
Turnout property and use the Figure Turnout tod@saw both rails if you want, or add the switch tmiae outlines. You can
draw the switch with two lines and a circular curvghis is a best case representation of an aswitth. The most important
thing is simply the angle of the switch and theseafithe track. What happens in between is naghpertant.

You should purchase some of the manufacturer'slsastthat you plan to use. Printout any switchrégwyou make to full size
and lay the actual switch on top to check whatlyave drawn.

Once you have a prototype switch to work from, labkow the branch line is made. Note that, wittsinscales, it is not a
perfect curve. Most switches have short sectiorsdrafght track on the curved (or turnout) side #imdugh the switch points.
Always keep in mind that in relation to your ovétayout, what is important is how each switch fiigether with the rest of
the track. All the little details in between thedsrof the switch are not important. You can maladilot easier if you leave
these un-important details out of your drawingtsytwon't get in the way.

The distance from the PI to the frog of the swikctermed the P.1.F. This distance is importantmhand laying the track. But
if you are using manufactured switches it is nqtamant. Keep in mind that a manufactured switcly oal! itself a No. 4, but
it may not have this exact angle at the PI.

No. 4 P.I.F. (in.) No. 6 P.I.F. (in.)
N 1.312 1.969
T 1.875 2.812
HO 2.625 3.938
S 3.5 5.25
O 5.0 7.5

Pl to Frog Values

Small straight section
varies with manufacturer

SR
-— —0
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Drawing a Turnout

The easiest way to draw a Turnout is to use th@&Baiilder tool (Options menu). With the TurnoutilBer tab you simply
enter the actual dimensions into a dialog box aadréil will draw the Turnout Figure for you (Segties, Turnouts).

To draw a switch using an arc, follow this procedur

1.

Locate the rail ends for the straight leg of thé&cw(Line A-B in the following sketch). Use tiength dimensiomption to
draw a Line for the straight leg with the lengthuyneasure from the real thing. Try to be accumtgithin 1/32 of an
inch. Use a good steel ruler to measure and beitsgraccurate. You may find that Cadrail printsraaccurately than
your ruler is marked so watch for small discrepasci

Produce the turnout leg at the proper angle. Meathar turnout angle carefully with a large diametetractor. This is the
most likely chance for error. Try to measure withaif of a degree. If what you measure is withiti halegree of the
theoretical switch angle (as listed in the previtaide, i.e. No. 4 = 14.25 deg), use the theorkticgle value. Create the
turnout leg with theCircle-Tangentommand using the Angle Dimension option and Get & end point B on the Line.
Trial and error may be required with different iddiproduce an Arc with a tangent that passesutifiend point C. Start
with the equivalent radius from the following table

Locate the rail ends at the turnout side of thectwiCreate a Line tangent to the Arc with thee-Tangentool andGet
End Make a printout to check what your doing. You magd to adjust the Arc radius and tangent Lingtleseveral
times before the printout matches the actual swittle exact radius of the curve is not important,rhake sure you have
the proper angle. Finally, make sure the endpdithi@Line and Arc match exactly at end point Bifsmt Runrail will
operate properly.

Add a separate Line to reach beyond point B if ireg

C
Switch Angle \
— B
A
witch N HO S O
4 16 28 40 50
6 30 40 60 100
8 60 100 150 200

Equivalent Switch Radii (approximate)

Be sure to make full size printouts of your switshyou are working to check what you are doingaahestep. Make sure the
end of the curved section matches the end of th@ht leg at point B (see sketch) if you plan @e@ating Runrail on the
switch.
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How to Draw Railroad Yards

Railroad yards consist of a series of switchesrfduts) stacked together with long sections of yeadks on each switch. The
easiest way to draw a yard is to use the Shapel@&uiOptions menu). The Yard Builder lets you sfyecack spacing and
number of turnouts in a yard by simply enteringdimaensions into a dialog box and then Cadrail evidlate the drawing for
you.

If you want to draw complex yard arrangements thatyard Builder tool does not support, there aneral additional Figure
Turnout tools that will help.

Drawing a Yard Ladder

1. Place the first base Turnout on the main line figare- Insert Turnout tool or Edit - Align tool).
2. Use theEdit-OffsetObject tool to make a parallel yard line by offeet the main line.

2. Offset Main Line

1. Place Turnout & Main Line

Use theFigure - Turnout Ladder todb place a new Turnout at the intersection ofithge Turnout leg with the yard line.
Repeat steps 2 and 3 until you have all the Tusgoti need in the yard.

Make the final yard track by offsetting the lastd/éine and then using tiiégure - Connect Turnout todd create an arc
from the end of the Turnout to the final yard track

ok w

4. Turnout 5. Connect Turnout tool
3 Turnout Ladder tool\ ’é_
Ladder took__

Squaring off a Yard

1. Draw atemporary line perpendicular to one of thalg lines where you want the yard to end. @seEndif needed.
2. Use theEdit Extendtool in combination with th&xtend to Objecbption (press theShift> key down and click on an
object with the mouse) to extend yard each lingnéotemporary perpendicular line.

2. Extend to Object

—

—
P

1. Line - Perpendicular
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Placing a Turnout on a Yard Line

Use the points of intersection (PI) to locate tutiscmon yard lines:

1. Create the yard line PI by extending (or interseptihe yard line to the projection of the line whéhe turnout will be
located.

2. Use theAlign tool to place the Turnout Pl on the yard line PI.

1. Create yard line Point

of Intersection (PI) \ .

@ """""""""""""""""""""""

2. Align new Turnout at PI.

How to Draw a Siding

The easiest way to draw a track siding is to usé&ithure - Connect Turnout to@s described in the previous section on
drawing yards.

Siding using CAD:

1. Draw a Line in the drawing that is the length of #iding you wantOffsetthe Line by the centerline track spacing.
2. Copya switch onto the end of one of the lines withtth@out facing to the other siding.

3. Create arangent Lindrom the end of the Arc on the switch.

3. Create a
Tangent Line
from the turnout —

T

2. Copy and Align a \ 1. Create Offset Lines
switch to the end of the
Line

4. Use the Arc Fillet tool to create a reverse Arorssn the Tangent on the switch and the oppositegsidne. Use the

Dimension Option-Radiuto set a fixed radius for the Arc, or uSet Endto match the arc to the end of the switch. Once

you have one end of a siding drawn, you can ct@aecombination of yard and siding shapes.
4. Create Arc-Betwet
Tangents

p

;7
L~

5. Divide Tangents at
the Arc End Points.
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How to Draw a Crossover

The easiest way to draw a track crossover is tahesdéigures - Crossover Turnoutsol as described in the Figure tools
section of the Appendix.

To create a typical switch crossover with CAD tod!:

1.
2.
3.

Create a line.

Offset the line by the spacing desired.

Align a switch to the end of one line with the turnadegointing to the second line. Align the oppositéad switch to the
end of the second line. You should now have twdches with the turnout sides pointing to the ceofex double
crossover.

Use the Line Tangent tool to create a line fromehe of the turnout side of the two switches stel you have the
intersection of the X formed by the two new lines.

Use theEdit - Divide at Intersectiotool to divide the lines at the intersection & i, this creates the short line from the
end of the switch to the intersection point. TRighie magic intersection point you need and ik&ce

5. Intersect Tangent
lines for Crossover

1. Create a Line Point

e
el

2. Offset \7
Line ff

/

4. Create two

3. Align switches Tangent Lines

to end of Lines

Copy the short line made in step 5 and then atighthe intersection point.
Copy, Flip and Align another switch to the endla# tine from the crossover intersection point. Naw have all the
parts to make any arrangement of crossovers

7. Copy, Flip &
Align Switch \

=1

6. Copy Line section
to crossover Point

If you plan on using Runrail on a full crossoveuyshould delete the short lines forming the intetisa point X and
replace with single lines between the ends of tposite switches. This lets Runrail know wheredagthe X.
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Drawing Artwork

One thing that seems to get lost in the transitiom drawing with pencil and paper to drawing witle computer is the ability
to then add fine details that make a good drawingik of art. CAD makes it easy to make complex accurate shapes.
However you must still work a little more to adathartistic touch.

As with pencil and paper, CAD artwork takes creativinking and a little practice. Cadrail has maptions and features that
let you add some of the fine details you needad $ringing your drawing to life.

Line stylesare one of the most valuable tools you have fdiragdetail. Using the Properties tool bar you gae the objects
in your drawing many types of line styles. You cae one of the track lines styles for your tracke dotted lines for hidden
details. Filled Figures can represent roadwaysenyvat fields. Vary the line widths to create shaddfects around bench work
and buildings. Add sloped lines to represent cotsfdls around the track or slopes on hills anéains. As you add 3d
contours with the Figure - Polyline tool you camineto see the terrain.

Double Track
Line Style

Figure-Polyline
Contours

Trees& | —+% % o
Buildings kW g N e

Sloped Ling
Style

Filled Figure

Line Widths

I
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Common issues that you may experience are addrastad section.

Basic Drawing Questions

After | create an object (or copy a Figure from theFigure toolbox), it disappears from the screen
and then Cadrail can't find it anymore.

When you create an object, it is assignedLifiger property that is currently set on thayer and Styles Properti¢sol
bar (on the Top tool barlf you do not have the Layer Visible property tudtr@N on the Layer and Styles toolbdwill
not be visible on the screen and Cadrail will no¢mate on that object (Cadrail draws the objectnaflist created but will
not draw it in subsequent Redraws).

When | drop a Figure into my drawing from the Figures toolbox it is not given the Layer | want...

Select theCurrent Propertiesoption on the Figures toolbox. Then when you capyigure from the toolbox it will be
assigned the Layer and Style that you currentletsst on the Properties toolbox.

You can change the Layers of all objects in a Egfter you copy it to your drawing using the Edi€hange Properties
tool.

When | create an object, it jumps to a different e than what it should have been based on where |
clicked on the screen.

Make sure that thBimension Optionare OFF on the Drawing Tool bar. These optiormailou to create objects using
the dimension you enter. You must be sure theyD#&ie (not selected) to draw objects using the looativhere you click

on the screen. When a Dimension Option is ON, thesa pointer changes shape (from the standard amranoss) to
indicate that feature is active.

Cadrail cannot find the object | want when | click on it.

There are several conditions that may cause thiavier. You may have the drawing Layer turned affFoozen on the
Layer and Stylesoolbox. Then, even though the object is visibhetloe screen, Cadrail will not find or operate ba t
objects in that layer. Turn the object Layer ON #mlFreeze OFF.

You may have several objects on top of each othéné drawing. You can use thgut Object Numbefunction on the
Edit menu to manually enter an object number duamg command that requires Cadrail to find an dbj@ome objects
are difficult for Cadrail to locate due to geomgrpblems.

If you have theSsnapOn and set to a large increment, when you cliekntiouse to indicate what object you want, the snap
moves your click coordinates so far from the obfkat Cadrail can not find it. Turn the snap oftldry again.

How long should my spirals be?

A good rule of thumb for spiral length is to usdeatst two times the length of your railroad cars.
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How do | create my own Figure Library?

You can Load any drawing into the Figures toolbox aise the drawing Figures in any other drawingcKrFigures

supplied with Cadrail are just like any other Figinat you create. You can open the library dragviswgd edit them as
you would any drawing. Open a sample track libeamg look at the Figures. To make your own libraoy jyust draw and

define your Figures, save the drawing file, andhtload that drawing into the Figures toolbox.

When | make a Filled Figure the pattern is irregula...

You must define the objects inFdled Figuredefinition in a clockwise direction around the ipgeter of the fill. See the
section of this manual on Filled Figures for morimation.

Runrail won’'t work on my drawing...

The objects that you are using as trackRaoinrail must connect end to end or the train will assuinieis a dead end
track. The end points between connected objects matsh within the tolerance set in the Runrailgemies dialog.

After you edit your drawing you must select FinbdTalrnouts on the Runrail drawing tool group a#eliting. This allows
Cadrail to update the drawing when you are dontgngdi

You may have a problem from two objects on top agheother in your drawing. You may only see onesabpn the
screen, but, there is a second object underneatfirsh so Runrail is stopping on that object.

You may have a very short object in the drawing woe not seeing but Runrail is stopping at thaeabjTurn on the
Object Numbers and End Points on Bhieplay Optiongo look for problem objects along the alignment.

Make sure that no objects are used in more tharsaiteh. If you have an object that is part of tswitches it will not
work properly.

| can’t open a drawing file on the CD...

Some older model CD players have problems openitigwaing directly from the Cadrail CD because ai€lDead-only
media. Normally you can copy the file onto your chalrive and open it there. You can also changeréagl-only
properties by clicking the right mouse button oa fite in Windows Explorer and selecting Properfiesn the pop up
menu.

Finally, make sure you are using the files in thedngs folder of the CD. There are compressed filethe Root
directory of the CD that Cadrail copies to yourchdrive during Setup and you can not open thess.fifThe compressed
files have the extensiafR_instead of the normaCRW

| copied the Cadrail folder to another computer andnow | get the message "Cadrail License File
could not be found" when try to run the copy of Cadtail.

You can not just copy the Cadrail Program foldematmther computer and run Cadrail. Cadrail musinktalled by
running the original setup program so it can saMipdows properly. You need to install Cadrail frgmmur CD or the
original file you downloaded.
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Setup Program Questions

Message “Can't find Setup.Exe” or “Device Unavailaltle” when running setup.

This message occurs when Windows can not find ¢tepSorogram on the distribution disc. Make sure gce typing the
correct drive letter when giving the setup commdrat. example, if your disc drive is called driveoD your system, you

should typed:setup on the Windows Run command line.

Verify that the distribution disc is readable bstilng its files with Windows Explorer or similarggram. Try to copy all
the files to your hard drive. Try another computéthe disc was damaged during shipment, €althnical Supporfor a
replacement.

Try using Windows Explorer to launch the Setup paog (double click SETUP.EXE in the file listing tbfe distribution
disk).

Message "File Name out of date” when running setupr starting Cadrail.

You may have older duplicate copies of the file adnn the message installed on your system. Ifetlaes in memory
during setup or prior to starting Cadrail this neggsmay occur (if they use older/newer versiortb@files from those on
the Cadrail distribution disk). Make sure no othesgrams are running during Setup (you may havestart Windows to
completely remove the programs from memory). Segothr entire hard drive for duplicate copies of fie named in
any messages. Rename the file temporarily andttiiénstalling Cadrail again.

| downloaded Cadrail from the internet and when | run the downloaded file it starts XXX program,
not Cadrail Setup (or possibly gives a goofy erromessage).

Download the file into an empty folder on your gystand run the file from that empty folder. If ydawnload to your
Windows internet download folder or the Windows ldep you may get many different setup program pariged
together in those folders. So, when you try tothenCadrail installation some other program thateen installed from
in that download folder starts running.

Setup Program gives Cannot Continue message.

If Cadrail 9 is already installed on your systend gou attempt to re-install the software, you may an error message
from the installation program saying that the iliaten can not continue and then a log file addres more details. This
simply means Cadrail is already installed. On nwystems, if Cadrail is already installed, you vgét a dialog box
(instead of the error message) asking you whatwant to do: Repair Cadrail or Un-install Cadraih €bme systems you
may get an error message instead of the dialogpufreally need to re-install Cadrail, just un-aiktt using Windows
Control Panel and then re-install.

If you downloaded Cadrail on the Internet and pasel the additional CD/Manual, you do not neectimstall Cadrail
from the CD. The additional drawings on the CD reotinstalled during the installation from the CIhis is by design. If
you want them copied to your system from the CD willneed to do that manually (use Windows Exptaecopy the
DRAWINGS folder on the CD to your hard drive).

| have a new PC/Vista 64-bit system, when | attempo install dotnetfx.exe, |
get a error message that it's not for 64-bit operang systems.

You do not need to install the Microsoft .NET ptath or the DirectX 9c with the Vista operating gystas these are
already included with Vista 32 or 64 bit. Just atisthe Cadrail program. Cadrail runs in 32 bit adh 64 bit systems.
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When | start Cadrail the window is minimized in thetask bar.

You may have saved the application window as mirgehi Click the Right Mouse Button on the Cadraikthar icon and
select Maximize. Cadrail should open onto the str8et Cadrail how you like it and then selectriteu item OPTIONS —
SAVE CURRENT SETTINGS.

My tool boxes will not move correctly or the 3d wilow is off the screen.

Some inadvertent conditions can require you totgepersonal application settings. There is gioogor this in the menu
item OPTIONS-PREFERENCES-Cadrail Setup Tab andictirecitem STARTUP WITH DEFAULT SETTINGS then click
OK and restart Cadrail That will reset things bskhe shipping defaults.

The personal settings are saved in the windowg setieven if you un-install and install they may ne@ changed.

Finally you may need to delete your user settingddieting the Sandia Software folder C:\Documeinid
Settings\User\Local Settings\ApplicationData\San8iaftware (exact path can differ with operatingtsgn version).

Converting from Earlier Versions of Cadrail

When | open my older version Cadrail drawing in thenew Version 9, all | see on the screen is a
little dot.

There may be some giant objects in the old drahag you did not realize were there. For exampte, nay have

made a line by accident that is 9999999 feet lomdj you don't see the object in Version 5. When gpan the

drawing in version 9, Cadrail uses the Show All €2lt§ feature and then you don't see anything ordieen because
the view is so big. Turn on the object labels digpnd then zoom in on the "dots", that is wheeedtawing is at a
large scale and more will be visible when you zodim.correct the problem, delete the giant objedte the menu

item Edit - Input Object Number with the Deleteltdgou cant click on the object(s) to select it.

I'm having difficulty seeing the drawings | createand print in Cadrail 9. The lines are much too
thin and faint. | printed a drawing | created in Cadrail 8 from Cadrail 8 and it came out OK.

Cadrail 9 has a new scalable line style. It is dbed in Chapter 8: Defining Style Properties. Yoay need to adjust
the widths for some of your version 8 drawing Istgles (Layer and Styles Properties tool bar ctidk styles). You

can choose the fixed width style as in version & s&t a number of pixels for the width, or chodse gcalable style
and define a drawing width for the line style teasles up and down with the drawing. For example gan make a
scalable line style that is 6" inches wide andaisingle line to draw a wall 6" wide in your dragirThis width gets
bigger and smaller on the screen with the reshefdrawing as you zoom in and out. Check out chdfdor more

on the new features.

When | open my drawing all | see is a small dot othe screen.

You may have a giant object in the drawing thahéking the view size enormous so all the objectssanall. Turn on
object labels and then zoom in on the "dots", th#éte drawing at its small scale and will showwigen you zoom into it.
Try to delete the giant objects. Use the menu it - Input Object Number with Delete tool if y@ant click on it to
delete it (or them you may have several).

If you can make a fence around the good part ofdtheving, create a figure and copy it to a new dngwieaving the
giant or bad objects behind.
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Printing Problems

Cadrail did not print my drawing correctly...

Try printing some of the sample library plans. duycanprint the sample plans, but not your drawing, then tiodlpm
exists in your drawing.

Make sure that your Windows Printer driver is tloerect one for the Printer you are using and tloat lyave selected the
proper paper size. Contact the Printer manufactarsee if an updated Printer driver is available.

Some printers give an option in the Printer Setuprint as RASTER or HPGL, use the HPGL settingdiest results.

Try turning off theGrid and allDisplay Labels Turn off the Heading and Border options on thmtRttialog box. Try
turningLayersoff one at a time to see if you can isolate thebfam.

You may have created a very large object in yoamilrg that you don’t see in your view window. Usleow All Objects
on the Top Tool bar menu bar to have Cadrail shHbth@ objects in your drawing. Look for any objgthat are very big
compared to your drawing objects (make sure yole lelvLayers turned ON in the Properties toolbos &urn on the
object numbers and end points on the Display dibtmgto help see objects). Delete any of theseobgetts. If you can’t
click on an object, use the Delete in Fence todherinput Object Number option. Caution: your gatvdwing objects
may only appear as a little dot if you are at avd@yv size. Don't delete your good objects by nhista

The lines on my printout are fuzzy, too light or mssing...

Your black and white printer may emulate colorsxggjray scale shading. The colors for the layesgoimr drawing will
be printed in different shades of gray. Experim@nprinting lines of each layer and line style é@ she results produced
by your printer. Some ink jet printers do not prietl or light gray very well, try it and see. Yoaymeed to change gray
to black etc.

When | print, | get multiple pages and the drawingis the wrong size.

You must set the print scale and number of paggsitt using thePrint dialog box Each page is shown in the preview
window as reversed colored boxes superimposed theedrawing. The size of the drawing as printedrenpages will
depend on the currefage Scalgou have selected on the Print dialog box. If younrent page scale is very small, you
may not see the print pages in the preview windeaabse they cover such a small area of the draWimgmay increase
or decrease the rows and columns of pages to lpyidtagging the page outline handles or by usiegnttmber of pages
options. See the Print Drawing chapter for more.

| don't see the Grid lines on my printout...
By default, the Grid lines in Cadrail are a lightig color. Some printers don't print this color Ww&lou can change the

grid color to dark gray or black using color bartbe Program Setup Tab of the Preferences diaklgatsCadrail menu
item Options - Preferences).
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Cadrail Version 9.5 has been updated for the léstosoft Operating System including Windows 8 d@al is more powerful
and fully compliant with the new Windows operatsygtems. Cadrail 9.5 still supports all other systeunning Windows 98
or higher.

Version 9.5New features:

Improved: Drawing Toolbar
-Shows all tools making it easier to select a toul eliminates steps. Several tools combined in& o
-Ctrl+RMB moves drawing tool bar to click point.
-New item onrRMB popup menu to move drawing tool bar to click point
-New button appears upper left when Drawing Toolbanoved.. Button returns Drawing Toolbar to upleéirhome.
-New shortcut key Ctrl+X returns Drawing Toolbarupper left home .

New Auto-Select: creation tools will highlight the nelject in freehand edit mode when auto selecti@ap tool bar bar
button next to auto trim). Use the tool normallycteate and object or drag the the handles to drekbkdit. Thus eliminates
clicking free-hand edit in some cases.

Improved tools:

-Edit Dual Use tools - All edit tools now dual ushen appropriate and located at top of drawing baol

-Arc between lines, line/arc, arc/arc tools haverbeombined into one tool - ARC FILLET based orech§ selected

-Line Rectangle/Line Multiple alt+ to make figurectrl+ for elevation

-Line between points tool eliminated - use Linehwéhift+

-Line Project tool eliminated — use Line Tangent.

-Arc Project tool eliminated — use Arc Tangent

-Point on line, point on arc combined into on oo tPOINT ON LINE or ARC based on object selected

-Elevate, Popup: works with single object or figinas Figure only)

-Figure tools now located within the Edit tool gpou

-Figure Add tool combined with Figure Create. Wsgure create for new or add to Figure.

-Figure Polyline - combined with Line -Multiple us#&l+ Line Multiple to create figure and entervedéon

-Object/Figure editor - new fill child figures atieox fills when checked or unfills if unchecked

-Layer/Styles Editors: changed behavior when degetiyers or styles. Now any objects using therésyyle
to be deleted will be changed to the current drgvayer/style.

Improved: Turnout, yard, shape builder combined into onapghBuilder dialog found on Options menu and latmdsbar.
Behavior changed where you no longer click an dhjéih the tool. Object is inserted in the drawtenter.

Improved: AutoTrim, AutoAlign, AutoSelect check state seweith Cadrail program settings.
Improved: Units label on bottom tool bar - click for prefaces dialog which allows units to be changed

Updated documentation manual and program help file.
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Version 9.0New features

New Side Viewsx, z and y, z axis (replaces profile view).
* Better 3d drawing support. Edit, Line and Figdrawing in side views. Select using: the. menui@st- Side
views

New Drawing Manager tool bar (right side of main window).
* Object Tab(replaces worksheet).
* Edit objects by clicking toolbar.
* Drawing tree shows figures structure in drawing.
* Figures Library Talfreplaces Figures Toolbox). Quickly Load up to @@igures..

New 3D ViewA big improvement has been achieved in the 3D View
by using Microsoft's DirectX 9¢ 3D engine.
* Runrail expanded to show the train in the 3D viaaluding the famoutN THE CAB VIEW!
* Change view in real time - rotate, zoom etc.
* Set view using mouse on screen.

New: Runrall
* Operate the train in real time 3d with cab viewgrhead view, or birds eye view.
* Two trains that run independently.
* Engineers view: look forward or back in cab view.
* More detailed car and train drawings.
* Train propertiedialog - selecthe train cars from a list, set order of train cdigplicate cars, remove cars.
* Train setup is saved with your drawing. After sy when you open your drawing again and go tor&irthe
trains and cars will go back to where they weremllast saved. When switching from Runrail to Dragunode and
back, the train setup is restored.

New Open Multiple Drawings
*Copy and Paste between drawings usingdhewing Tabs

New: Save Default Template Drawing
* Located on thé’referenceslialog: allows you to specify a drawing templatettwill be used when Cadrail starts or
a new drawing is created. All layers, styles, megfiees, printing setup, and objects from the tetagee used for any
new drawing.

Improved Drawing Tools
* Edit Freehand and CAD Edit toat®mbined on one tool bar.
* Drawing Tool baiis now movable on the screen. Just drag the header
* Edit Rotate Rotate Lines and Line Figures about +-X, Y ondsdreplaces Figure-Flip UP.)

New 3d Drawing Tools
* Shape Builder easily creates 3d shapes.
* Rotate about 3 axis (X, Y, z - replaces Figuri@-Flp). Now you can rotate by any amount in 3 diets.
* Draw in Side Views.

New Object End Caps
* specify Arrow, Diamond etc for object ends. Satlayer/style properties tool bar.

104



Chapter 12: What's New in Version 9

Improved Figures
* How figures are defined has changed. Each figmrew embedded within another by reference.
* Easily edit embedded figures within a parent withneeding to un-define the figure.
* Figures can be viewed and manipulated in the shgmanger drawing tree (replaces Work Sheet). &ditedded
objects using the drawing tree, without un-definting figure.
* Total undo/redo restored for all embedded Figures
* Shape Builder — Easily create 3d cubes, polygons.
* New Gradient fills.
* A second Create, Delete, Elevate button adddetio Tool Group.

Improved Export Bitmap Dialog
* Now easier to define the bitmap.

Improved Trace Bitmap
* Bitmap is anchored to and scales with drawing.
* Set your own size and location within the drawing

Improved Drawing Graphics
* Anti-aliasing (no "jaggies").
* Styles - Line Width option: fixed or scalable.d&&ble Widths change with drawing view size.
* New hatch pattern fills available on all line lety.
* Dashed line improved, can now set any width, patterns - mix any combination.
* Text quality improved.
* Qverall drawing appearance improved.
Improved Printing
* Qverall quality improved.
* Grid improved and defined separately for print.ou
* Scrollable Preview.

MISCELLANEOUS
* Drawing Preferences and Cadrail Preferences cogabi
* Right Mouse Button- popup menu with basic tools.
* Drawing tool bar improved: drag the drawing tbalr header to move the tool bar on the screendidtopupper left
drawing screen corner to dock again.
* Use scroll button on mouse to scroll plan andrigalv.
* Turn ON/OFF the Instruction Line and Coordinatéelv tool bar (bottom) on Options menu.
* Help File now includes the complete manual. NeWMH help format is much improved. Better searchiimglexing.
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Step by step instructions for each drawing toolpesented in this Appendix. Each section of thigéndix is arranged to
match the Cadrail tool bars. You should read ttst fivo chapters of this manual that cover basiasaand program
operations with Cadrail. When the instructions ysik to select something, normally you will use theuse to click or drag
something in your drawing, menus or tool bars.

After you have created an object in your drawir@) gan change its location or shape using Cadedditing tools.To Edit an
individual object that is part of a Figure definition, hold down the <Ctrl>+<Shift> key when clicking on the object with the
mouse (you only need to hold down #@trl> key with tools that do not use Get End).

You can get Help on individual drawing tools bycklng theRight Mouse Button on the tool icon in th&rawing Toolbar.

Edit Tool Group

The dual use Edit tools located on the top rowthefDrawing Tool bar can be operated using tweedsffit syntax methods.
The first methodiFreehand Edit Moddollows standard Windows drag and drop drawingtay. Normally you will first click
on an object and then select a tool operation ft@Drawing Tool bar. We call it freehand editirechuse this method uses
the mouse pointer to locate points on the drawmdjthe mouse is slightly inaccurate. When you rteeglick 4.00000 you
might be on 3.999287. However, freehand let yoglkjyimove objects in your drawing and connect thiegether end to end.
You can drag the object handles to resize and rakatéthe objects in your drawing. Move objectstmnscreen by dragging
and dropping the body of the object.

The second method of editing with the dual usestasks more traditional CAD editing syntax. WithD Edit Modeyou first
select a specific tool, then click on the objea perform the tool function. It is the reverse i&ehand editing where you first
pick the object and then the tool.

You can perform the same functions with either Ragel or CAD Edit Mode. The only difference is thdaring of the tool

operation steps. The top rows of buttons on theviiiga Toolbar are dual use tools. The remainingsagerate in CAD mode
only. The CAD tool syntax lets you quickly perforepetitive use of the same tool.

Freehand Edit Mode Operations

Freehand edit mode allows you to change objedmiolg standard Windows drag and drop drawing syoiing the mouse.

Selecting the Edit Freehand Tool

To begin working in Edit Freehand Mode:

1. ﬂ Click the Freehand Edit tool button on theDrawing Tool bar.
Once the Edit Freehand tool has been selected;amedit an object ithe drawing Plan Viewy clicking it to select it. Once

selected, handles will appear on the ends of tiecblDrag the handles to change the shape oftijeeb The detailed
functions are explained in th&orking in Edit Freehand Modgection and an example is found in Besic DrawingChapter.
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Working in Edit Freehand Mode

You can edit the objects in your drawinging the freehand modEreehand tools allow you to move the mouse pountehe
screen to indicate a location in the drawing. B@neple you drag a drawing object on the screers iBhan easy way to draw.
Unfortunately, it is not very accurate because g@ujust using the accuracy of the mouse poiontetion on the screen and
this is not an exact value in the drawing (fortehgtCadrail gives you lots of ways to specify exaalues and those are
covered elsewhere in the manual).

After you have selected the Freehand Edit grougherDrawing Tool bar you can then use other tamlshange an object:

1. ﬂ Select theEdit Freehand Tool|tag=Selecting the Edit Freehdml (if Freehand Edit was selected previously
you don't need to select it again).

2. Click on an object that you have previously createdh the drawing area.

3. Cadrail will highlight the object you select and hadles will appear on the object. After selecting abject,
additional editing buttons will be enabled on the Bawing Tool bar to the right of the Freehand Edit Group button.

4. Now drag the object body in the drawing, or drag tle handles to change the object, or click one of tlalditional
Edit buttons to perform that feature.

Dragging Object Handles

Radiu\
Extend
Rotate lt-

Freehan

If a Line, Circle, or Spiral is selected, the odés{green) handle allows you to move the end obtiject in any direction. The
middle (red) handle allows movement of the endplbjntotating about the opposite end point. Thediagiandle (yellow)

Appendix A: Edit Tools

moves the endpoint tangentially while the remairafehe object is fixed.

Freehand or Rotate Handles

Extend Handle

Drag the Handles

Drag the Handles Nk

s

107



Appendix A: Edit Tools

Moving Objects
In any Freehand Edit Mode, to Move an object indtewing, click on the body of the object and tdeag it to a new
position.

Dragging Object Handles
Each handle (small square boxes) on an objecthélhge the object in a different way.

Handles

o

)

Aligning End Points
Use the Auto Align button on the Top Tool bar {foe Align Tool) to tangentially align two objedtsgether end to end.
Auto-Align Button ON
<Ctrl> + Left mouse button
to Cancel

Connecting End Points
To connect the end points of two objects simplygdre end of one object and drop it on the enchofteer object while
holding the <Shift> key dowr3et Eng.

<Shift> + Left mouse button

Changing Object Properties
Change thé.ayer and Style Propertied an object by first selecting the object anchtbelect the Change Properties button on
the tool bar. The object will be given the currkayer and style on the Layer and Styles toolbox.

Editing Figures

When aFigureis selected, a rectangle with handles will encthgeFigure. You may move the Figure by draggireg th
rectangle. The end point you select when seledtiagrigure becomes the point of rotation or hudewtiagging. To select a
different end point for the hub, click the Figuigaa at the end point you want. To edit individabjects in a Figure, hold
down the<Ctrl> key when first selecting the object.

Editing Arcs

Circular Arcs have two additional handles at thgius point and the mid-point of an arc in Edit-FH#nd mode. You may
drag the radius while the PC/PT remain fixed. Ditegmid-point handle to change the radius withxediradius point (PC/PT
will move to new radius). To specify an exact radim angle, use the Object Editor tool.
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Editing a Single Object

If you selected aingleobject in the first steps (above), you can erterdrawing coordinates for the end points or enter
various exact dimensions. Type the exact valuethiobject property into the dialog text boxegas would any Windows
Text Box (see your Windows Documentation for infatimn on using text boxes). As you type values theodialog text
boxes, the remaining items will update to matchvhlees you type. For example, if you enter thgtlerf a Line, the X2 and
Y2 coordinate values will change to match the lengiu entered while holding the angle of the Linastant.

You can use the Object Editor to change the Lay&tyle of an object by clicking the item and s&lag from the list that
pops up. Select any geometric property to chamsgeaitie. When one value is changed, the othergpatated as required.

If you select &igure you can use the special tools for groups ofabjeSee the detailed description of usingRingire
Object Editorin the Chapter on Figures.

Applying the Dual Use Edit Toolsin Freehand Mode

To Edit in Freehand mode, first select the Editedhand button on thHerawing Tooland then select an object in the drawing.
Next, click one of the dual use Edit buttons tofgen the tool function such as deleting the selaigject. Only the following
tools operate in this Freehand Edit mode. The ds@lEdit Freehand tools are all located in thebtaipon rows of the Drawing
Tool bar.

To begin working in Edit Freehand Mode:

1. ﬂ Select theedit Freehand Tool|tag=Selecting the Edit Freehdrmbl button on thédrawing Tool(if not already
selected).

2. Click on an existing object in the drawing aread@d will highlight the object it finds.

3. Next click the appropriate tool button for the ftino you want. The tools perform the same functisrdescribed in detail
under the CAD Edit mode section that follows.

You can use the following tools in Freehand Editieio

DELETE ) DIVIDE AT SPACING

COPY h DIVIDE INTO SEGMENTS

o

CHANGE PROPERTIES o ELEVATE OBJECT

) POP UP ELEVATION =

ROTATE

N CREATE FIGURE =

SleE =0 REMOVE OBJECTS FROM

FLIP Up/down or left/right '; — DELETE FIGURE DEFINITION
it

REVERSE ARC OBJECT EDITOR &
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Editing with the CAD tools
All of the Edit tools on thé®rawing Toolbar can be used in CAD mode where you first selextool button and then you
select the object. This is the reverse of Freeltadiimode where you select the object and thek thie tool to perform the

action you desire (described in the previous sagtio

To use the tools in CAD mode: with no object sedddif an object is selected you must cancel thexden), click the Edit
tool button that you want and then perform thecentifor the tool. An example can be found inBlaesic DrawingChapter.

To begin working in CAD Edit Mode:
1. Select the tool button on thédrawing Tool (if not already selected).

2. Follow the detailed instructions for the tool as dscribed for each tool in this Appendix or program Help.

Detailed instructions for each tool follow.

DELETE OBJECT EI

1. Select the existing object you wish to Delete
2. . Cadrail will highlight the object it finds andeth delete it. If the wrong object gets deleted gan Undo it.

Fence Option Available
3d Drawing Option: This tool can be used for drawing in the sidevgie

COPY OBJECT |£I

Select the existing object you wish to Copy

. Cadrail will highlight the object it finds.

3. Select the new location for the object. Cadrail wigate a duplicate of the object at the new locafl he original object
will not be changed.

N

Fence Option Available
3d Drawing Option: This tool can be used for drawing in the sidevgie

CHANGE OBJECT PROPERTIES s

1. Select the object whose Properties will be changéhle current settings on thayer and Styles tool boxCadrail will
highlight the object it finds and give the objeouyselect the current Layer and Style set on tbhedtties toolbox.

Fence Option Available
3d Drawing Option: This tool can be used for drawing in the sidevgie
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!
ROTATE OBJECT |2|

1.  Select the object to Rotate. The end point youcs&lél become the point of Rotation.

2. When thelnput dialogbox appears, enter the rotation angle. For exgrapfgose you start with a vertical line and enter
an angle of 50 degrees, the line will be rotatedi&@rees in a clockwise direction. You are lethva line of the same
length, but with an azimuth of 50 degrees. Supposestart with a line that is 50 degrees, and #@er an angle of 20
degrees, you are left with a line that has azinitldegrees. If a negative angle of rotation igret, the figure is
rotated counterclockwise.

3.  Rotation occurs around the end point you clickeabn when choosing the Figure. If you want to userttouse for
rotation (instead of inputting a number), use theeRand Edit tools.

3d Drawing Option: This tool can be used for drawing in the sidevgie

SIZE OBJECT |I';|—'|

1.  Select an existing object. Cadrail will highlighttobject it has found.
2. When thelnput dialogbox appears, enter the size ratio for the Obj€etdrail will enlarge or reduce the object by the
ratio you entered.

3d Drawing Option: This tool can be used for drawing in the sidevgie

FLIP LEFT/RIGHT UP/DOWN

1. Select a Line, Circle, Spiral, or Figure.
2. The selected object will be flipped around the aeiected. All points in a figure are flipped ifatéon to the end point
you selected when selecting that Figure.

3d Drawing Option: This tool can be used for drawing in the sidevgie

REVERSE ARC 2

1. Select an existing circular arc.
2. Caderail will reverse the arc segment while tlieadd PT remain fixed.

3d Drawing Option: This tool can be used for drawing in the sidevgie

DIVIDE INTO SEGMENTS

1. Select the Line or Circle you wish to divide.
2. After the dialog box appears, enter the numbeigoflly spaced segments you want. Cadrail will ereafually spaced
new objects from the original object.
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DIVIDE AT SPACING
1. Select the Divide at Spacing button on the Editvidng tool bar.

N

Select the Line or Circle you wish to divide.
3. After the dialog box appears, enter the spacinghfersegments you want. Cadrail will create nevecisjwith the length
of the spacing.

ELEVATE OBJECT £

You can quickly change elevations with this tool.

1. Select theedit Freehand Tool|tag=Selecting the Edit Freehdmbl button on thédrawing Tool(if not already
selected).

2. Click on an existing Object in the drawing areadg@il will highlight the object it finds.

3. Select the Edit — Elevate tool Enter the desiregtatlon change for the object after the Objectoeditalog appears
on the screen.

4. Click OK on the dialog and then Cadrail updatesabject.

3d Drawing Option: This tool can be used for drawing in the sidevgie

POP UP ELEVATION T

=

Click on an Object in the drawing.

2. Enter the bottom and top elevations into the Imfiatog box when it appears. A copy of the Figurk mé created at the
top elevation and the original Figure will be givbie bottom elevation. Vertical lines will be creditbetween each point
of the objects

CREATE or ADD TO FIGURE

1. Select an existing object for the first objecthe Figure
2. Select additional objects to add to the Figuresibp adding to the Figure, press the right mous®ibwr select another
tool.

If you select an existing figure for the first objeCadrail will ask if you want to add objectsthe existing figure or start a new
figure that includes the existing figure. .

Fence Option Available

3d Drawing Option: This tool can be used for drawing in the sidevgie
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REMOVE OBJECTS FROM FIGURE

=

Select an object in an existifiggure Cadrail will highlight the Figure it has found.
Select the object you wish to Remove From the [Eigur
3. Select additional objects to Remove. To stop rempfriom the Figure, press the right mouse buttosetect another tool.

N

3d Drawing Option: This tool can be used for drawing in the sidevgie

DELETE FIGURE DEFINITION

1. Select an object in an existiiggure Cadrail will remove the Figure definition (thejetts remain unchanged) .

Also available on Edit Tool bar.
3d Drawing Option: This tool can be used for drawing in the sidevgie

OBJECT EDITOR @l

The CAD Object Editor tool operates similar to it Freehand Tools.

1. Select the Edit — Object Editor tool (be sure yon'tlhave an object selected in the drawing in ptdeselect the tool).

2. Click an Object in the drawing.

3. Make the desired changes after the Object edisdogiappears on the screen. See the more detaidediption in the=dit
Freehand Tool Group

3d Drawing Option: This tool can be used for drawing in the sidevgie

d
Vo
—

ALIGN OBJECT

1. Select the end point of an object. Cadrail autoradlyi GETs the nearest end point on the objectsglected.

2.  Select a Line, Circle, or Spiral end point. Cadwall rotate the object you selected in the fitgsso it igsangentto the
second object. Furthermore, Cadrail will move fin& bbject end point to the second end point.

3.  Move the mouse around the alignment end point téhgeobject orientation you want and then cliak thouse to fix
location..

See Also: Auto-Align

OFFSET OBJECT

=

Select a Line, Circle, Spiral, or Figure to offset.

Enter the offset distance when theut dialogbox appears.

3. Click on the side of the existing object to loctite new offset object. Optionally hold down #&@trl> key to specify the
number of copies of the object to be offset.

4. Select the next object to offset or press the mghtise button to enter a new offset distance.

N
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£

1. Click at the point where you want to divide a LoreCircle. Cadrail will dividehe object into two separate objects using
the closest point to where you clicked.

DIVIDE AT POINT

X

DIVIDE AT INTERSECTION

=

Select the Line or Circle you wish to divide.

2. Select a second object that intersects the firdral will Divide the first object selected at timersection point with the
second object that is nearest to where you cliekeeh selecting the second object. You may intettsartines, two
Circles or a Line and Circle.

Note: If the point of intersection does not lie between the divide object end points, the divide object will be extended to the
intersection with the second object.

2. Select second object
near intersection point

1. Select object to Divide

mon

TRIM AT END POINT

=

After Selecting the Trim Object tool on the Editaing tool bar, select the Line or Circle you wistrim.
2. Select the Line, Circle or Spiral end point locatfor the trim. The second trim object should begent to the object
being trimmed. Cadrail will remove the portion bétobject being trimmed that lies adjacent to #erd trim object.

See AlsoAuto-Trim
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EXTEND OBJECT

1. Select a Line end point.
2. Select the new location for the end point firsestdd. The opposite end point will remain fixed levlthe selected
endpoint is updated to the new location.

Dimension option Length.
Extend to Object Option Available

2
DATA BETWEEN POINTS b+

1. Click the end of and object for the first endpopints.
2. Click a second object end point.
3. Information for the imaginary line between the tempoints is shown in tHerawing ManageData Window.

e

AUTO CREATE

1. Select an existing object for the first objecthe Figure.

2. Cadrail will begin searching for objects that coctrte the first object selected. When it finds armecting object, Cadrail
will display a message asking if you want to adeldbject to the Figure. Select yes to add the algetect no to keep
searching without adding the found object or setacicel to stop searching. Object end points maistithin 0.1 units for
a connection to be founéigures

The direction Cadrail takes for the automatic searb is indicated by the end point you select for théirst object in the figure.
Therefore, the second object Cadrail finds will beconnected to the end point you first select.

_J_

INSERT TURNOUT

1. Select an existingurnoutto be Inserted.
2. Select the Insertion point on an existing Linehia drawing.
3. Move the mouse pointer around the Insertion paiti you see the orientation you want and thenkdliee mouse.

Auto-Trim Available
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SLIDE TURNOUT —_+

1. Select arurnoutthat you want to Slide.
2. Move the mouse pointer along the line projectedhftbe Turnout leg selected in step 1.
3. Select the new location for the Turnout.

Auto-Trim Available

CONNECT TURNOUT

1. Select a bas€éurnout in the drawing.
2. Select a Line or Circle in the drawing. Cadraillwileate an new tangent object from the end offtim@out selected in
step 1 to the object selected in steph2. Arc will point in the direction of the End Point selected in step 2

Auto-Trim Available
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=
-

TURNOUT LADDER

1. Select a baséurnout leg in the drawing. The leg selected must bedaidrike two forward legs of the Turnout. The
direction the new Turnout faces will be determihgdhe selected base Turnout leg as shown in thielsk
2. Select ayard Line in the drawing. The yard Linestrhe parallel to the opposite side of the Turhegtselected in step 1.

Auto-Trim Available
Option: Hold theShift key down in Step 2 to specify a different Turntyyte from that selected in step 1.

2.
Case 1 3. %
%
2
3.
Case 2

1

%/

—

-

CROSSOVER TURNOUTS

1. Select a bas@éurnoutin the drawing.
2. Select ayard Line in the drawing. The yard Linestrhe parallel to the opposite side of the Turhegtselected in step 1.

2.
A

kT

Auto-Trim Available
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Line Tools

Line drawing are used to create Lines in many difieways. The Line tool buttons are located inddeter area of the
Drawing Tool bar.

At

FREE HAND LINE

=

Select the beginning end point for the new line.
2. Select the second end point of the line.

Dimension option Length and/or Azimuth.
3d Drawing Option: This tool can be used for drawing in the sidevgie

MULTIPLE

=

Select the beginning end point for the new line.

Select the second end point of the line.
3. Continue selecting the second end point fortadil lines. The second end point becomes thedird point for the next

Line. To start a new string of lines, press thétrigouse button.

N

Dimension option Length and/or Azimuth.

Option: Hold <Ctrl> key down in step 1 to enter Elevation

Option: Hold <Alt> key down in step 1 to Create a Figure.

3d Drawing Option: This tool can be used for drawing in the sidevgie

Ol

1. Select the beginning corner for the new rectang|
2. Select the opposite corner. Four individual linesraade to represent the rectangle.

RECTANGLE

Dimension option Length and/or Azimuth.

Option: Hold <Ctrl> key down in step 1 to enter Heightlanidth.

Option: Hold <Alt> key down in step 1 to Create a Figure.

3d Drawing Option: This tool can be used for drawing in the sidevgie

118



Appendix A: Line Tools

I+<

VERTICAL (z axis)

1. Select the location of the new line on the Riaaw.
2. After the Input menu appears, enter the Elematfor the Vertical line end points. If you use GEND for the first end
point location, that elevation will be used for first end point.

Dimension option Length

~

1. Select a point on an existing line. This wilcbme the first end point of the perpendicular line.
2. Select the second end point of the new line.

PERPENDICULAR

Dimension option Length.
Extend to Object Option Available

ST

BETWEEN CIRCLES

1. Select the approximate line end point on artiegiircle (PC).
2. Select the second approximate end point on@nsleexisting circle (PT). Cadrail will constructamgent line between the
two circles using the closest match to the two {sojou picked on the circles.
Dimension option Length.
Auto-Trim Option Available

i

CIRCLE TO POINT i

1. Select the approximate line end point on artiegicircle (PC) .
2. Select the second end point of the tangent @Gagrail will construct a tangent line to the a@rclsing the second point.

Dimension option Length.
Auto-Trim Option Available
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Z.

TANGENT LINE ¢

1. Select a Tangent point (or End Point) on an exgsfirc or Spiral.
2. Move the mouse to the second End Point. Cadrdifevite the new Line to b&angentto the existing object and trim the
existing object at the tangent point.

Dimension option Length.

Auto-Trim Option Available
Extend to Object Available

DIMENSION LINES Eiﬂ

1. Select the end point of an object in the drawing.
2. Select a second end point in the drawing.
3. Move the mouse to display the Dimension you desiek then click the mouse to fix the Dimension.

Note: you can change the Dimension properties thigéiDbject Editor The default Dimension size is set in the Drawing
Preferences dialog box.
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Circle Tools

Arcs and circles are easy to draw with Cadrail'swyn@ols located near the bottom of the Drawing ITaw.

o

PC TO RADIUS

1. Select the PC point for the new circular arc.
2. Select the Radius point of the arc.
3. Select the PT point of the arc. The direction ywve after setting the radius point will deterenithe direction of the arc.

Dimension option Radius and/or Angle.

e

RADIUS TO PC

1. Select the Radius point of the new arc.
2. Select PC point of the arc.
3. Select the PT point of the arc. The direction ywve after setting the radius point will deterenthe direction of the arc

Dimension option Radius and/or Angle.

O

FULL CIRCLE

1. Select the Radius point for the new circle.
2. Select a point on the circumference of the nawl€

Dimension option Radius.

N

ARC FILLET (BETWEEN TANGENTS) !

1. Select a Line or Arc for the first tangent.

Select the second Line or Arc for the secondean

3. Move the mouse pointer around the selected objastgou move Cadrail shows the possible positiondte new Arc.
Furthermore, Cadrail will vary the Arc radius asiynove. Click to select the radius point of the raw.

N

Dimension option Radius.
Auto Trim AvailableExtend to Object Available
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- i~
e
TANGENT ARC
1. Select the Tangent point (or end point) on an mgdtine, Arc, or Spiral.

N

Move to the radius point of the Arc.

3. Move the mouse to the second End Point for the Aw@wCadrail will force the new Arc to bEangentto the existing
object. The existing object will be trimmed at taegent point.

Dimension option Length.
Auto Trim AvailableExtend to Object Available
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Spiral Tools

Spirals are a special shape that is like a linereend and an arc on the other. These tool budtensear the bottom of the
Drawing Tool bar.

FREE HAND SPIRAL

1. Selectthe TS end point.
2. Select a second point on the Spiral tangent lirthérdirection of the Spiral SC.
3. Select the SC of the Spiral by moving the seconfdear end to the location you like.

Dimension option Length and/or Radius.

o

PARALLEL TO TANGENT

=

Select the end point of an existing Circle or Spifais will be the SC of the Spiral.

2.  Select an existing Line that will be parallel te thS tangent. Cadrail will construct a spiral vattadius equal to that
of the Circle at the SC Because the radius is fixed, tTh& may not lay on the existing lineCadrail will pick the
Spiral orientation that puts the TS closest to wheru click on the tangent line.

Ao

Select the end point of an existing Circle. Thii & the SC of the Spiral.

2.  Select an existing tangent Line that will contdia Bpiral TS. Cadrail will constructspiral that matches the tangent
Line at the TS. The Spiral radius at the SC will be adjusted delpey on the tangent. Therefore, ipisssible for the
Spiral radius to be less than the CircleCadrail will pick the Spiral orientation with tfieS point nearest to where you
click on the tangent line in Step 2.

FIT TO TANGENT

=
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BETWEEN TANGENT LINES

1. Select the first tangent line. Click on the efithe tangent to indicate what quadrant to putattee

2. Select the second tangent line end point.
3. Move the mouse pointer around the tangent lines. &m choose to place the Spirals in any of fogsjide quadrants

made by the tangents. Cadrail will vary the radisiyou move. Click to select the SC point of the Birals.

Dimension option Radius.
Auto-Trim Available

5

BETWEEN TANGENTS WITH ARC

Select the first tangent line. Click on the efthe tangent to indicate what quadrant to putattee

Select the second tangent line end point.
3. Select the radius for the two Spirals. Cadrail wdhstruct two equal Spirals between the two tarsg&ith a central Arc.

As you move, the radius of the Spirals and Arc wélly.

N

Dimension option Radius.
Auto-Trim Available

=

A

TANGENT spiral

1. Select the Tangent point (or end point) on an mgdtine, Arc, or Spiral.

2. Move the mouse to the second End Point for the $emal. Cadrail will force the new Spiral to Bangentto the existing
object. The existing object will be trimmed at taegent point.

Dimension optionLength and/or Radius.
Auto-Trim Available
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Symbol Tools

Symbolsare a collection of objects that can be located bingle point in the drawing.

PLACE TEXT

akrwbnpE

Select the upper left location for the Text

Enter the Text when the Object Editor dialog bogesys.

Enter the Text Height in the dialog box. This Tebeight is in drawing units and will be fixed in agbn to the drawing.
Optionally enter the Text Rotation.

Optionally, select a Font by clicking the ChangatHautton on the Object Editor dialog box, thus\ating the Font
dialog box.

Click here %ji'EXT STRING Text Height in

Y Drawing Units

Rotation

To change existing text in your drawing use the Object Editortool.

POINT SYMBOL

N

DISTANCE AZIMUTH

1.
2.
3.

b

Select the Point location or click the Symbol lézaton an object.

Select the Point Symbol from the Symbols pop upumen

If a flag symbol was selected from the pop up memave the mouse pointer to one of four possiblatioas. Click the
mouse when the flag has the orientation you want.

Dimension option Elevation.
3d Drawing Option: This tool can be used for drawing in the sidevgie

=

Select the first reference point location.
When the Input menu appears, enter the distancéharakzimuth to the next point (measured from fiegtrence point).
Continue creating new points from the first refeepoint or cancel to start over.
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DISTANCE - ANGLE

=

Select the first reference point location.

Select the second reference point location.

3. When the Input menu appears, enter the distancéharghgle to the next point. Distance will be noead from the first
reference point. The angle is measured from tleed#tween the two reference points

4. Continue creating new points from the first refe@point or cancel to start over.

N

i

POINT ON LINE OR CIRCLE

1. Select a Point near an existing Line or Arc.
2. Cadrail will create a point exactly on the Linettiganearest to the point you selected. If youthseDimension option,
the point will be located the distance from the efthe Line.

Dimension option Distance.

=

RADIUS POINT

1. Select an existing Circle and Cadrail will createéant at the Circle radius.
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Special Drawing Tools

The following tools may be combined with drawingreoands.

UNDO

1. Select Edit-Undo on thiglain Menubar. Cadrail will reverse the last drawing Action.

See AlsoEdit Redo

REDO

1. Select Edit-Redo on thdain Menubar. Cadrail will reverse the last Undo drawindiéa.

See AlsoEdit Undo

POSITION FRONT/BACK

You can make one object appear on top of anothéhedrawing screen using the Edit — Position itentheMain Menubar.

1. Select the object with thedit Freehand Tool|tag=Selecting the Edit Freehdrmbl, and then select the Position Front or
Back item from the menu.

GET END

Sometimes you will want to tell Cadrail to Get thed of an object. Press th&kift> key and the Left mouse buttorwhen
selecting an object end point. Cadrail will suléitthe exact object end point coordinates in trernand. Cadrail will find
the end point nearest to where you clicked on tijead. The end point will be highlighted with a dhwircle.

GET OBJECT

With some tools you may want to tell Cadrail to aseobject instead of clicking a point in the dnagviPress theShift> key
and the Left mouse buttonwhen selecting an object and Cadrail will usedbject with the tool. For example, to extend an
object to another object, use the extend tool licit an object while holding theShift> key for the second end point of the
object.
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SELECT IN FENCE

Use a Fence to select a group of objects. The tshijleat are completely enclosed within the fendebei selected.
Valid with commands: Freehand Edit, Delete, Copgy® Change, Figure-Create.

1. Hold down theCtrl key and press the Left mouse buttorat the first corner of a rectangular fence (it@$ necessary to
hold Ctrl key with Freehand Edit).

2. Select the opposite corner of the Fence recta@gldrail will select all the objects that are totahclosed within the
fence.

CANCEL FIGURE SELECTION

Select a single object in an existiRure by holding down theCtrl> +<Shift> key when clicking the object (with tools that
do not have the Get End option you only need tagptieeCtrl key).

AUTO-SELECT OPTION

When Auto-Select is ON, on the Labels Tool bar@i will highlight the object that was just credtby a drawing tool. You
can then edit the object with Freehand Edit Modeepeat the drawing tool.

AUTO-ALIGN OPTION —

Auto-Align is used in combination with the Freehdtdit. The ON/OFF button for Auto-Align is located the Top Tool bar.
Use this tool to connect objects together end-tbtangentially.

The tool button can be ON (pressed down and hilgtdd) or OFF. When the button is on, whenever yop @ne object on
the end of another the objects will be aligned.

You can cancel or activate Auto-Align temporablyholding down theCtrl> key when selecting the Object to be aligned. If
Auto-Alignis ON alignment is canceled by holding down ¢i@irl> key. If Auto-Align is OFF, holding theCtrl> key will
activate alignment (see Edit Freehand Tools-).

To use Auto-Align:

1. Click the Edit Freehand button on the Drawing Tioa (if not already selected).

2. Click on a Line, Arc, or Spiral object in the dramgiarea. Cadrail will highlight the object it finds

3. Click the Auto-Align button so it is ON (pressedwdoand highlighted).

If the buttons are already ON you can skip stefgsdnd 3.
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Drop

N Cross the bodie

of the Objects
near the ends

4. Drag an object to a second object in the drawirgthan drop the end of the first object onto thé efha second object so
that the bodies of the objects cross. If the erdtp@f the two objects are close together whendrap, the Alignment
tool is activated. If the Align button is off, yaman still activate alignment by holding down #@trl> key when you drop
the object (or if the Align button is on, you caamcel Alignment by holding down tkeCtrl> key)

5. Move the Mouse Pointer around the alignment pdiatyou move around the four possible 90 degree rqués] the object
will change its alignment position on the screelme Bbject follows the Mouse Pointer around the cpats.

6. Click when the object on the screen is pointedvéndirection that you want.
There is a detailed example of using the Auto-Aligfeature in the Tutorial Example Drawing 2.

The CAD Edit -Align tool can also be used to align objects.. Seesisription in the Edit tools section of the manual.

AUTO-TRIM OPTION

When Auto-Trim is ON on the Drawing Tool bar (Fraad Edit mode), Cadrail will trim the
ends of any connecting Objects that overlap a t@Qbject.

To use Auto-Trim:

1. Click the Auto-Trim button on the Drawing Tool bar (active when any tool group
besides Freehand Edit is selected).

2. Tools that cause tangent Objects to overlap (suctsahe CAD-Circle Between Tangents
tool) will trim off the overlap.

-8

Trimmed

You can cancel or activate Auto-Trimming temposaby holding down theCtrl> key when performing the last tool step.
When Auto-Trim is ON (item is checked on the Edéma) trimming will be canceled by holding down #@trl> key. If
Auto-Trim is OFF, holding theCtrl> key will activate trimming for a single tool.
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Appendix B: What's On the CD?

An optional CD is available with the Cadrail progrand additional drawings.

About the Track Libraries

While you design your layout, you may incorporaiguFes from the Cadrail libraries. You can alsoalep your own libraries
exactly the way you like them. The library Figuege simply Cadrail drawings that you can open andify as you do any
drawing.

When you install Cadrail, some of the more comniloraty files will be copied on to your hard drivedaplaced in the Cadrail
folder. The remaining files are located on the @ddZD ROM in the folder nameBRAWINGS

There are Figures of generic railroad shapes #rabe re-sized for any scale (the size of the geRégures in the Libraries is
HO unless stated otherwise) and Figures of manufedtproducts that represent a specific track@eetnd should only be
used for the specific scale they represent (ifysgize to another scale, you may lose some acgutadividual Figures are
named by the Model Scale, Manufacturer’s brand nantepart number.

You can convert from one model scale to anothardiyg a size ratio. For example, you may know katis approximately
(see table for exact values) "half O". In otherdgoeverything on an O scale layout is around dotl# size as HO.
Therefore, to convert an HO figure to O, selectRiggire-Size command from the Drawing tool bar, aiseX and Y factor of
1.81 (see table in the chapter Railroad Desigreséor exact ratios) and you have an O scale figlitee only dimension of
real concern between scales is the curve radd5 Mlegree angle is a 45 degree angle in any scale.

Track Name Conventions:

Example Library File Name: | HO |/A_100.CRW

4

Model Scale  Manufacturer  Track Code

Example Figure Name : A281:#4
/TN
Manufacturer Description

Manufacturer's Part Number

Manufacturer Abbreviations:

e A-Atlas

* E - Micro Engineering
e G-LGB

e L-Lionel

e M- Marklin

*« R-Roco

e S - Shinohara
e W - Walthers

130



Index
3D Runrail, 85
3d shapes, 78
3d View
Example Tutor, 42
3D View 62
About Manual, 2
Add To Figure, 113
align
cancel/activate, 129
Align, 26, 109, 114
Freehand Edit, 129
All Objects, 48
Angle
Units, 80
angles, 76, 89
Arc, 19, 25
Arc Tools, 122
Arcs, 109
AUTO CREATE FIGURE, 116
Auto-Align, 129
Auto-Save 73
Auto-Select, 129
Auto-Terrain 3D View, 65
Auto-Trim, 130
Azimuth 19
backup, 73
Base Elevation, 65
BETWEEN 2 CIRCLES
line, 120

BETWEEN 2 Tangents Spiral, 125

Bird’s Eye View, 85
bitmap, 74, 75
BMP, 75
BMP format, 74
bold, 73, 126
border, 61
Bottom Tool, 4
building the layout, 92
Cab View, 85
CAD Edit Mode, 111
Cadrail Preferences, 73
cancel, 129
Cars, 84
CD ROM
problems, 100
Change 37
Coordinates, 77
change coordinates, 110
change file name, 13
change Layer, 110
Change Properties, 111
Change Properties, Figures
Toolbox, 70
change Style, 110
circle, 19
Circle, 25

CIRCLE TO POINT, 120
Circle Tools, 122
clearance, 87
clicking, 7
Clipboard, 74
close drawing, 10
color, 73
compound curve, 89
connect, 26

Align, 114
Connect Turnout, 117
convert, 74
Convert previous version, 102
coordinate, 11
Coordinate Input, 30
coordinate system, 46
coordinates, 77
Copy, 29, 111
create, 14
Create Figure, 36
CREATE FIGURE, 113
CREATE POLYLINE, 119
Create Text, 126
Creating, 14
Crossover, 97
Crossover Turnouts, 118
cube, 78
current properties, 66
cursor shapes, 7
curve, 89
cylinder, 78
Data Between Points, 116
default

preferences, 73
default settings, 73
Delete, 111
Delete Definition (Figure), 114
delta, 20
Delta X, Y, 77
design guidlines, 86
dimension, 99
Dimension, 30
Dimension Line, 121
Dimension Option

Mouse Pointer Shapes, 7
Dimension Options, 76
Dimension Size, 71
Direction, 83
Display, 50
Display Labels, 50
Distance

Units, 80
Distance - Angle, 127
Distance - Azimuth, 126
Divide, 37

Commands, 115

double, 90
Double line, 68
double-clicking, 7
download problems, 101
Drag Screen, 48
dragging, 7
drawing, 86
Drawing Manager, 69
Drawing Preferences, 71
drawing setup, 71
Drawing Tabs, 10
Drawing Template, 72
Drawing Tool Bar, 12
Drawing Tree, 69
Drawing Tutorial, 22
DXF, 74
easement, 20, 89, 91, 99
Edit, 16, 23, 107
tools, 107
Edit Freehand
Mouse Pointer Shapes, 7
Edit Freehand Mode 107
Edit Freehand Tools, 16
Edit Freehand Tools, 23
Edit Object, 110
Drawing Manager, 70
edit text, 126
Edit Tool Group, 107
Editing, 14
electronic mail, 3
Elevate Object Tool, 113
elevation, 65, 113
discussion, 92
example, 36
labels, 50
Elevation, 58
showing, 50
elevations, 39
end, 13
getting, snaping, 128
end a command 15
end points
labels, 50
equipment, 1
Esc, 6
Exit, 13
Export, 74
exporting, 74
extend
to object, 128
Extend
Mouse Pointer Shapes, 7
EXTEND, 116
extension, 13
Extents, 48
features, 5



feet, 76
fence, 129
Fence, 129
Figure, 21, 53, 99
cancel selection, 129
FIGURE
CREATE, 113
Figure Name, 56
Figure Tools, 116
Figure-Properties, 54
Figures, 28, 100
Figures Library, 70
Figures Tool Box, 53
file
Open, 9
file format, 74
File Open
problems, 100
File Open Dialog, 9
Fill Child Figures, 56
fill Figure, 56
Find All Turnouts, 83
fit to Tangent, 124
Flip, 112
font
drawing, 71
screen, 73
Text, 126
format, 74
free hand Line, 119
FREE HAND Point, 126
Free HAND Spiral, 124
Freehand Edit Mode 107, 110
Freehand Edit Tools, 16
Freeze 18, 51, 66
frog, 93
Front/Back, 128
Full CIRCLE, 122
getend, 128
Get End, 24, 128
Get Object, 128
grade 39
Freehand Edit, 59
labels, 50
Grade
defined, 58
showing, 50
grid, 27, 49
grid line printing, 103
group, 21, 53, 129
handle, 109
heading, 61
helix, 90
Help
Tech Support, 3
hot keys, 6
Hot Keys, 6, 64
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import, 74
Import, 74
importing, 74
inch, 76
increment
Grid, 49
Snap, 49
Input dialog, 76
Input Object Number, 77
insert
Figure, 70
Insert Turnout, 116
install, 1
Installation problems, 101
Instruction Line, 5
intersect, 115
italic, 73, 126
join, 26
JPG format, 74
key board shortcuts, 6
keyboard, 6
keys
shortcut, 6, 64
label
screen, 50
Ladder, 118
drawing yards, 95
Landscape 61
Last View, 48
layer, 18, 67, 99
Layer, 111
delete 67
new, 67
Layer and Styles 37, 66
Layer Contol 3D View, 65
Layers
Importing, 75
Layout Tab, 60
Length, 19, 30
length of curve, 20
Libraries, 131
Library Tab
Drawing Manager, 70
Limits, 80
line
defined, 19
style,width, 67
line size, 102
Line Tools, 119
load Figures, 70
Locked, 55
Main Menu, 4
Materials Report, 79
merge
drawing, 74
mesh, 65
monitor, 1

Mouse Pointer Shapes, 7
moving, 6
MULTIPLE LINES , 119
name
drawing, 13
Figure, 56
new
object, 15
new drawing, 13
New Drawing, 72
North, 19
Object
labels, 50
Object Editor, 54
CAD Tool, 114
object number, 18, 50
Object Number Input, 77
Object Tab
Drawing Manager, 69
objects, 18
Offset, 37, 68
OFFSET, 114
old version, 102
open, 9
Open Figures, 70
Open File
problems, 100
operation, 81
operation, train, 81
Optimize Drawing, 80
Overhead View, 85
paper, 60
Paper size, 61
parallel, 68
parallel lines, 90
PARALLEL to Tangent, 124
pattern, 56
PC, 20
PC to Radius, 122
perpendicular, 120
defined, 20
Pl, 93
picture, 74
Place Train, 82
Plan View 11, 46
Point on Line or Circle, 127
Point Tools, 126
Point Train, 83
pointing, 7
Polyline, 119
POP UP elevation, 113
Position Front/Back, 128

Preferences, 73

print, 60

Printer Setup, 61
printing problems, 103
properties, 66



Properties, 109
changing, 111
Figure, 54

PT, 20

guestions
support, 3

Quick Edit Tools, 16

quit, 13

radius, 19
labels, 50

Radius Point, 127

Radius to PC, 122

railroad guidlines, 86

RECTANGLE, 119

Redo, 17, 128

Redraw, 48

Remove From Figure, 114

rename file, 13

Requirements, 1

resize
tool, 112

Reverse, 83

REVERSE ARC, 112

reverse curve, 88

rotate, 112

Rotate, 108
Mouse Pointer Shapes, 7

Runrail, 81

Runrail 3D, 85

Runrail problems, 100

save
auto, 73

Save, 73
drawing, 13
settings, 80

Save As, 13

SC, 20

scale
model railroad, 86
print to, 60
tool, 112

segments, 112

selecting, 7

Send Front/Back, 128

settings, 73

setup
preferences, 73

Setup, 1

Setup problems, 101
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Shape Builder, 78
shortcut, 6, 64
shortcut keys, 6
Show All Objects, 48
Side View
defined, 52
example, 41
Siding, 96
simulation, 81
size, 112
drawing, 47
Slide Turnout, 117
slope, 58
snap, 49
to end, 128
to end point, 128
Snap 31
Spacing, 113
Speed, 85
spiral, 20, 91, 99
Spiral Tools, 124
station
defined, 57
example, 41
labels, 50
Station Elevation Dialog, 58
Stations 41
Stop Train, 85
style, 67
Style, 18, 111
Styles, 66
Importing, 75
support, 3
switch, 94
drawing, 93
drawing yards, 95
Switch, 55
Builder, 78
switches, 83
Symbol, 126
Symbols, 21
Tabs, 10
tangent
defined, 19
Tangent, 88
tangent ARC, 123
tangent lINE, 121
tangent SPIRAL, 125
Technical Support, 3

Template, 72
Terrain, 65
text, 21
Text, 126
Text Height, 71
Text Help, 3
tips, 22
tool bar positions, 73
Top Tool, 5
trace, 75
Track Libraries , 131
train properties, 84
Train Speed, 85
Trim, 115, 130
Trouble Shooting, 80
TS, 20
turnout, 93, 131
Turnout, 94
connect, 117
crossover, 118
drawing yards, 95
insert, 116
property, 55
slide, 117
Turnout Builder, 78
Turnout Ladder, 118
turnouts
find all, 83
Turnouts, 83
TUTOR, 30
Tutorial, 22
Un-Couple, 83
Undo, 17, 128
units, 61, 71, 80
VERTICAL LINE, 120
View, 11, 27, 46
Visible 18, 51, 66
window, 46
window settings, 80
window size, 73
wire mesh, 65
Work Sheet, 79
yard, 96
drawing, 95
Yard, 118
Yard Builder, 79
yards, 56
Zoom In, 48
Zoom Out, 48



