CADRAIL Version 10.1.0.0

Instructions

IMPORTANT NOTICE

By installing the Cadrail software on your compuggstem, you are agreeing to be bound by the thstesl in this
non-exclusiveLicense Agreement

1.

Only one user is authorized to use this prograrar@computer. This agreement becomes effective ywben
show your acceptance by installing the computetwsse. SANDIA SOFTWARE grants you the right to
make copies of the program and disc for the sotpqae of making backup disc for your own use ontypu
may not sell, distribute or network any part osthrogram package.

SANDIA SOFTWARE makes no warranty or guarantee ashe accuracy of the data produced by or
contained in any portion of the Cadrail program alada files. The entire risk related to the quabty
performance of the program is on you. These na$edre provided "as-is". You agree to hold SANDIA
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Chapter 1: Getting Started

These instructions provide information about usheyCadrail application. The document is availas¢he
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 eyst
Prior to installing the software you should vetifyat you meet theninimum system requirements
Cadrail Requirements

You must have the following computer equipmentperate the Cadrail application:

A PC or compatible computer running Microsoft Womes Version XP, Vista, 7, 8, or 10
e Adisplay monitor and graphics card running resotuL024 x 768 or higher

* A mouse (center scroll wheel optional but recomneei)d

* A hard disk drive with a minimum of 20 MB available

» A DVD disc drive (for optional disc).

Installing Cadrail on Your System

The following instructions explain installation frothe optional DVD. If you have the downloaded i@rof
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 DVD drive and close the drive bay door.

If the setup program does not start automatically &er inserting the DVD 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 10, LautcCadrail 10 from the menu.

. Microsoft Visual Studic 2005
J Microsoft Visual Studie 2010
. Microsoft Works
. PhotoScape
. Sandia Software
. Cadrail 8
Cadrail 8.5
Cadrail 10
%4 Cadrail 10 Manual PDF Format
n Help for Cadrail 10
""" B Launch Cadail 10 M€

Click to
Start Cadrall

| Back

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 @it lbhe manual and Help files. The information athhdocuments
is the same. You may read the printed manual aswald any book or view the Help files on the congoiscreen.

If you are new to computers or to the Windows ofiegasystem, you should practice with your compiefiore
attempting to understand Cadrail. Study the Micftodtindows Documentation. Get familiar with Windoard
drawing by running the Paintbrush program thahdtuded 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 Cédggeration.
This is followed by discussion of issues relatiagrtodel railroading. Finally, detailed instructicare presented for
each individual drawing tool in the Appendix.

To start learning Cadrail, you should read theddsawing chapters and then familiarize yoursethvilhe drawing
tools and dialog boxes in tig@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 imofd> 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.

Main Menu Bar / Top Tool Bar
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Bottom Tool Bar Scroll Bars

Cadrail application window.

The Main Menu Bar

Select many of Cadrail's features using the stath@iéindows drop down menus (see your Windows docutzien
for operation information as needed) located ori\taen menu barMany of the menu items may also be selected
using various tool bar buttons or the menu Sho@yts (described in other sections of this manual).

Bottom Tool Bar

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

ViewWindow
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ /] .
L i B R

“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 oom In

Fie Save | ZoomIn | Show All ZoomOut
Fence | Objects / Redraw
| L7 1% Va

o & & L B G & L )| ——— Track1 - Solid2
Edit Freehand 1. Chek an an Object ta Edit [Crl+5 hift

\

Cumrent Layer &
/Style Properties

Current Drawing Tool Instruction Line

Grid Snap Ortho
B

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.

Show All Objects  Set the drawing view large enough to
show all the objects in the drawing.

= File Open Lets you load and then edit an existing
- drawing file.

i File Save Saves the drawing file you are currently
 — editing.

= Print Activates the Print dialog box.

5| 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.
[#]

&

&

Zoom In Magnify the view size.
Zoom Out Expand the view size.
|1.DI:|D Grid Draws a Grid of equally spaced lines on
the drawing.
Blhoom  Snap Moves Mouse Pointer at equally spaced

increments you specify.
El swom  Ortho Set of tools for drag and drop drawing.

— m1-seid Current Properties  Currently Selected Layer and Style
Display

Top tool bar features.
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Keyboard Operations

Cadrail has many Keyboa®&hortcuts that you can incorporate as you draw. Any dravio@ command can be
ended by pressing tliescape key. Furthermore, you can Click the Right MdBsgon RMB) in the Plan View
drawing area and then select Cancel from the Pdpotbar. Selecting a new Drawing Tool is anothey veacancel
the previous operation.

You can mix commands with the Keyboard and Mousgy/ping the appropriate Shortcut kéhot key) or pressing
the appropriate key while at the same time pressimpuse button down. For example, hold dowrtié key and
Click theRMB in the drawing Plan View (ie Shift + RMB ) for tfMB Popup toolbar . The Shortcut keys are
displayed in Cadrail on the drop down menus of\taén menu bar

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 Cirl + Q
Delete Citrl + Del
Copy to Clipboard Ctrl+C
Paste from Clipboard Ctrl +V
Position: Bring to Front Ctrl + F
Position: Send to Back Ctrl + B
Drawing Toolbar Home Ctrl + X
Drawing Toolbar Move to Mouse Ctrl + RMB
Popup Mini Drawing Toolbar RMB
Pan Drawing Screen RMB + drag

LMB = Left Mouse Button

RMB = Right Mouse Button
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Mouse Operations

A mouse allows you to interface with the compu¥eou give the computer information about what yowntta do
using the mouse.

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

Pointing
Use themouse pointeto move over an object on the screen.

Clicking
Press the left mouse button down and then immedgiggkease it. Be careful not to move the mousavbeh down
and up.

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

Dragging
Point to an object, press the left or right moustdm, then slide the mouse. Hold the mouse buttmmn while
dragging.

Selecting

Move themouse pointeover your selection, and then click the left molgtion. 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.
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Mouse Pointer Shapes

You can interface with the computer using the moAseyou move the mouse with your hand, khause Pointer
moves in unison on the screen. The mouse point@rivally the standard arrow shape. However, thiet@omay
change shape during certain mouse operations. fapeshe mouse pointer takes tells you somethiagtahe
operation you can perform. The following table shdhe 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 4 E 4 R

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.

Cadrail 10 - ..\Cadrail 10 Drawmgs\%‘ PECO 75.@“.

1. Select the File menu from thé/ain Menubar.

File | Edit View Options Help
2. Select Open from the menu. O New
3. Choose the drawing you want from the Open dialogox. 5 Open €0
[l Save Ctrl+5
. . . . Save As. Ctrl+&
A second method to open a drawing is to simplykdie Open button on the [ Clase
application tool bars. | —
Export
‘_y 1&)  Print... Ctrl+P
B | adral rawings' I
1.  Select the ODEIJ button on the Top Toolbar. e A
. . il ..\Cadrail 10 Drawings\HO TREES 30.CRW
2. Choose the drawing you want from the Open dialogox. .\Cadlril 10 Drawings\HO PORTALS 3D.CRW
4 ..\Cadrail 10 Drawings\HO BRIDGES 3D.crw
If you currently have a drawing open, you do nachéo close it in order to open
a new drawing.

To see how Cadrail displays a drawing, start bynomethe Tutor.crw drawing, one of the library §ils the Cadrail
folder:

1. Start Cadrail.

2. SelectFILE - OPEN from the Main Menubar.

3. Use the File-Open dialog box to select the drawinfUTOR.CRW located in your Personal Drawing
Library . The user library was created when you first staied Cadrail. If you did not install the library
you can do it anytime using the Re-install Persondlibrary button on the menu Options - Preferences —
Program Setup Tab.

i g
= e e B
» Libraries » Documents » My Documents » Cedrail 10 Drawings
Ak 'y g
Organize ¥ New folder
> Favorites 7 Documents library
B Desktop Cadrail 10 Drawings 1, C||Ck here to
% Downloads v ]
B recent e select the drawing
ol ELECTRIC.CRW
B Desktop %k HO BRIDGES 3D.crw
=3 Libraries %k HO Fleischmann.crw
B Bocuments 6 HO PORTALS 2D.CRW
& Music | ¥ HO TREES 3D.CRW

] Pictures W HO_AL00.CRW

& Videos i N Shinohara Code 70.crw

v@ Homegroup a O LIONEL BUILDINGS 3D.crw
@ Holtman Rk BUILDING.CRW
8 Computer i DOORS.CRW
& HO BUILDINGS 3D.CRW
&ree e
a FACTORY_IMAGE (1) e . it |

= = e =4 =

2. Click here to accept the /

drawing you selected

Drawing File Open Dialog
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e Bosiment s ongT D 1DA N

After you have selected the name of the drawing and |- o -
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clicked the Open button on the dialog box, Cadxdil TR TR T

read the drawing you selected, and then display the ~ |» 1/t ¥
drawing objects on the screen. You can learn hodvaor Sl
the Tutor.crw drawing in thBrawing Tutorial Chapteof

this manual.
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Drawing Tabs

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

Drawing Tabs

ri\Cackead 10 Tiawdng siHE Wakhers Code Boow

!

I A R = A S S
B Looo g 1zonn Dla nmon

Bl Bkt i ﬂ;ﬁm: ﬂ.dp.
0 e e B 0 M e 1 - Track HO
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r- |W Z3F Border and Tinbiock
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wass | mant SUFW T
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ful okl =

PO Stpksi D

Drawing Area and Coordinate System

Cadrail allows you to see your drawing from margwipoints.
After youopen a drawingwhat you see on the computer screen is|
a portion of the drawing that appears as it wouhémvwiewed
from above. This overhead view window is definedhesPlan
View.

]
[

L=l ot |
i
[

-2t | Plan View

What you see on the computer screen is also infeetby the
position of the outside border of the Cadrail aggtion window.

You can change your window on the Plan View attamg using
various features in Cadrail. Several of the featdoe setting your
drawing window allow you to specify@ordinate systerto view.

dle e[ <]

SI=IEES
H| LAy Ls O
IR

i

57 I gm0 oo o O 12005009000 P

The Tutor drawing (that yoopened in the previous sect)dras been saved with tl&id option turned on so that
you can see the drawing coordinate system. NotdtikaX coordinate axis extends horizontally actbesdrawing
from left to right. This coordinate system is signph imaginary system of squares that you canruiesidrawing to
represent distance in real life.

10
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You can use whatevenitsyou wish for your drawing coordinate system. Tedfy the units, use the Options-
Preferencesdialog box (selected from the Main Menu). The imtaot thing to remember is the dimensions in your
drawing are a representation of the dimensionsahlife.

The easiest way to change your drawing view site@zeom in and out using the Center Mouse Wheel (CMW)
As you scroll the wheel the drawing size in thewigindow will be enlarged or reduced.

To move the drawing left, right, up, and down witheesizing you cadrag the Plan View screen using the Right
Mouse Button (RMB). As you drag the drawing is translated withoutnghiag the size.

Use theZoom In or Zoom Oubols on the Top tool bar to magnify or reducedize of the drawing on the screen.

Drawing Tool Bar

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

In @|m|w

DL &L

O] e 8

; = 8 \ Click the
= Individual Tool
S =Ll K Button
-~ =zl 2 e

= O (g

N\ |\ Oflz

x| A&

el B 2 AT

L OV &

el A

A Y|

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 upgfecorner of the Drawing
Screen.

Use the Right Mouse ButtdRMB Popup ToolbarPopup Toolbar along with the Drawing Toolbar when
convenient.

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 waykith 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 seven types of objects in Chdriaies Circles, Spirals SymbolsText, PicturesandFigures Vector
objects can be copied, moved, or resized withas & accuracy. This is what gives CAD its powesudo not get these
options with a paint program where you simply edittmapof individual dots.

As you work on your drawing you will perform actethat fall into one of two categorigSreatingan Object oEditing an
existing Object. To create objects in the drawyray first choose a drawing tool that makes the atlijee 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 setetiol 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. You should review the
Appendix directions for each tool as they are prskin 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.
3.
i 2 Cadrail 10 - ..\Cadrail 10 DrawingS\HO PECO 75.CRW T il e
After Select|0n the tOOI Cadrail - .A\Cadrai rawmgs\& X o
is shown here. Voimiammonanioimons i

DG HS @ O 8o &G 50 M Track 1- Track HO Scale

Edit Freehand

The first step for the w | %ﬁ‘é’
tool is shown on th o= | —

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. Noticehtait 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 seép 1 on the Instruction line). Next, the Cadrail Irstruction Line
shows you step 2.

13



Chapter 2: Basic Drawing

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 Toolbar
(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 seleci@mgobject 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 adifiine two methods.

The Freehand Edit Mode uses Windows drag and @xmiques that let you quickly move objects in yoiawing 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 ll

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.

4,
[ Coctl 9 Un T
. Il Bie Edt view Cptions Help
1. Se|eCt Ed| HoDEdsS @ Track 1 -Flat 2 1
Edit Freehand 2. Drag to position or Click a tool button (Ctrls t
Freelhand © | UnTHed3 [unTeed2]
Too AL o
=N 3. Click the Edit-
mEEE Copy button
) &
w2 e 5 \( opy
=4 |-t 2| A
2. Select the S — N\,
Line Nl
| SJES PP
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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 sumnaatifor 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 Undalré&ll will reverse the last drawing command perfed. To reverse an
undo, select Redo from the menu.. These featuesiso available on the Popup Toolbar you get by cking the Right

Mouse Button (RMB) in the Drawing area, tHerawing Manager Object Data Grahd theFigures Treeview

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 ObjecJ o 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 @nject numberThe object number consists of its numeric positiotihe 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 create drawing will be called 10L. If you make a setatject 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 Biyes and can be assigned to any available dralvmygr. The object line Style
determines whether the object is drawn as a sokd & dashed line or one of the other custom St@bjects are grouped and
colored according to the drawing Layer the objecidgsigned to. Modify the Layers and Styles avkdlabyour drawing using
theLayer and Styletool bar located on the Current Properties bullgout Toolbar and th®rawing Manager Properties Tab

Current Properties Layer
and Style Flyout Toolb:

Drawing
Manger Layer
and Styles
Toolbar

B[
%

e

You can select the Layers to show on the drawingescusing th&/isible property on the Layer and Styles tool and you can
Freezeindividual layers in the drawing. See more detailhe Drawing Manger Properties Tab section efrtfanual.

When you create an object, the properties curresetiyon the Layer and Styles tool bars will begresi to the object. The
Current Drawing Properties that are selected oh#élyer and Styles toolbars are displayed orGheent Properties button
on the Toptool bar and at the top of the Drawing\&tger Properties Tab.

You may change an existing object’s propertieqwgttene using th&€hange Propertiedrawing tool or edit the object using
one of the Object Data Grids (See Drawing Manager).

Import the Layers and Styles from a second drawsigg menu items File - Impori€e Import-Layers and Sty)es

See other sections of the manual for more detaithe Edit Layer and Styles dialogs.
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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 (X2Y2)

Z1) and an ending point (X2, Y2, Z2). The computanembers each point
on the screen or drawing as X, Y, an@artesian coordinatem space.
This geometry gives every end point coordinatesrilate it to all the other
end points on the layout.

Azimuth

To help describe a Line, we define thengthas the shortest distance

between the end points. The direction of the inermed thé\zimuth. vi |
Azimuth is a term for the angle of the line meadwlckwise from a

reference direction. North is normally the refedaection and on the
computer screen, north is defined as up or atapet the screen. A

negative Azimuth is measured counter-clockwise fthenreference X1 X2
direction.

A typical Line

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.

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 connectlesanith 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 véhgou move from the straight line tangent ontodineve. 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
TS

The spiral curve (or easement) is a special shédgiehvis most N
easily described as a circular curve at one enctjpoid a line at the F SC

other end point. The spiral transitions from aigfnt line to a L Delta
curve. This transition occurs at a uniform rateshgying the radius L

of the spiral curve. At the straight or tangend efithe spiral (TS),

the radius is infinite (a straight line). At thppmsite end (SC), the R

radius of the spiral is equal to the radius ofdbenecting circular

curve.

A simple mathematical property of the spiral ittt length of
the radius varies inversely with the length of spé@al. For you
mathematicians, the following two relationships lgiip spirals:

A typical Spiral

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

Point Symbol Objects

Point Symbols represent a single spot in spacey fihve an X, Y and Z A R i
coordinate. You can use the flag and tree Symbailsdicate features of your f = 1] :
drawing or you can use Points as handy place hofdeiconstructing your drawing %i‘ by 2y *
objects. The Point drawing tools provide easy wiygenerating precise angles anf~ ;}Z}‘.} * /é
distances in your drawing. = —
A EoE

When you select the Symbol Point tool the Symbolsup Toolbar is shown in the E.é o % ﬁg % }
drawing area. Here you can select Point or Treeb®{sn Tk B ‘
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Chapter 2: Basic Drawing

Text Symbol Objects

You may create, place and edit Text Symbols on goawing just like any other object. Text can be péa Figure or it can
be copied and moved. Double Click the Text to edibhe drawing area.

C/ickhereﬂ-EXT STRING T Text Height in

Drawing Units

.

T Rotation

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

Picture Objects

A Picture Object is a rectangle shape containipgture image. Many common picture file formats supported. Pictures
have all the properties of the other Cadrail olsjectd can be used with any applicable tool. Eachecmf the picture
rectangle has a X, Y and Z coordinate.

o s s s a4 F I

Pirctureﬂ Obijects in the Cadrail drawing.

There are several ways to create a Picture Oljegtsur drawing. First, you can usesert Picturetool (Top Tool Bar) to
include a picture from a file you select. Seconel the menu items Edit Copy/Paste to copy new astimo your drawing
from other applications or from other Cadrail dnags. Finally you can create Figures that includer ymctures and use the
Figures Toolbox to copy the Figures into your drayvi

Figure Objects (Group)

Figuresare a group or collection of objects. Once youehdefined the objects in a Figure group, you cantlus Figure tools
to perform a drawing command on all the objecth&Figure. Figures can be saved to disk, andlt#tencopied 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 arepdimmegular drawings of various things. In thesavadngs 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 the CAD styleawing syntax. You can mix and combine tools aay you like.

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 toetpuire Cadrail to search for an object in thending. Try to click in an
area of the drawing where there is no mistake ath@ubbject you want (you may use theit - Input Objectommand on the
Main Menu to enter the object number of problerneots).

_-Click here

Click here -~

Click near the midpoint
when selecting objects S

. Avoid Horizontal and
s Click here Vertical points

/

3 Click here ;
Not here -~ S =
orhere * Not here

Click on the object when
selecting end points Avoid other objects

To Select an object, you should click somewhere dne body of the object Don't click on the exact ends. Instead click near
the center of the object. To help determine thectip be selected, use theto-Findoption to highlight the objects the mouse
pointer is over. There are many ways to selecotject you need. You cddrag a Fence around several objectsr select
objects in theFigures Treeview

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

Be sure teave your drawing oftewhile you are working on it. If you mess somethup, 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 o
Freehand Tool || Scawse k1 rz ]
Edit Freehand 2. Drag to position or Click a tool button (Ctrls t
© | UnTHed3 [unTeed2]
4. Click the Edit-
Copy button
Copy
3. Select
the Line

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 therlrag 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 drawing 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.

Drop + <Shift>
to Get the End

R
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Chapter 3: Drawing Tutorial

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

Drop + <Shift>
to Get the Ends

o
|1\

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

Creating a Diamond Figure

It is easy to Group the lines that make up the di@hinto a Figure while in Freehand Edit Mode. Simjrag 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 thatblfows
your movement.

4. Move the mouse so the rectangle fence surrounds tfaur lines, and then release the mouse button. Adibjects
totally within the fence will become part of a newFigure Object.

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

1. With the objects from the example still selected ithe fence, click the Create Figure button on the fawing
Toolbar. Cadrail will make a new Figure from the oljects in the group.

Now, with the Figure from the example still selegtexplore the Object Data Grid on the Drawing MgaraPractice moving
the Figure in the drawing. Rotate, Size, Flip atev&te the Figure.

In the previous example you used the Edit Freelaold 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 therscYea did not
specify exact dimensions or angles for the objdtigu want to create exact shapes, such as aesqu@u need to create the
objects with an exact 90 degree angle between@acier and each side of the square should be the Eagth. So far, we
have not been representing the lengths in reafliifensions. Adding dimensions and angles to tlectbin the drawing is
what begins to make a CAD program. Each objedténdrawing will have the dimensions and anglesspmcify using the
various drawing tools. These arectorobjects.

23



Chapter 3: Drawing Tutorial

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 4. PT

—

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 tee 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.

There are many ways to draw circles and arcs. Yaouatign them and rotate the arcs using the vatmls on the Drawing
Toolbar or by moving the handles that appear wlmensglect an object using the Freehand Edit tbel Ifig arrow button
upper left of the Drawing Toolbar).

To learn the various tools you may read the detailstructions in the Appendix for each tool on Brawing toolbar. These
same instructions are available with the Applicatitelp file. To see the detailed instruction fdoal on the Drawing Toolbar
simply click the button with the Right Mouse Button. A hep window will appear for the tool.

Aligning Objects End to End Automatically

In the last example you created an arc in the adrgavilow 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 featareri, you can and drag
and drop objects together while in Freehand Edit&lorou could optionally use the Align CAD tool whiis more accurate
when defining the objects to align. In this exampéewill use the Edit Freehand Tools with Auto-Alig

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 the Top Toolbarso it is ON (the button will be down and highlighed).
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Chapter 3: Drawing Tutorial

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

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

Move the Mouse

Ry

5. Repeat the procedure to align the second Line ontbe 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 windowwe will look at on the computer screen. The viéze €an be changed at any time. It is just usespézify to
Cadrail what to show on the computer screen. Theviing example purposely exposes you to the detdiketting the view
and using Cadrail's more advanced features. Therenany ways to make your drawing but you shouléabeliar with the
basic concept of sizing the drawing and drawingize.

Before we begin please note that we are assumaighbAutoFind feature on the Top Toolbar is off in these examp¥ou
may have it on if you like and then when the mau@i@ter is over objects that are valid for the falé object will be
highlighted. This highlight shows you if you cliclow you will select the highlighted object.

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

Define a view size for the drawing by clicking theft Mouse Button (LMB) on the Enter View Size larttfound on the
Bottom Toolbar (or select View-View Width from théain Menubar). Enter the view size after thigut Toolbarappears. A
step by step example follows.

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

Enter the value as Decimal 20000 or Ok |

Feet Inches Fraction separated by spaces FF I fif

Examples: 43 1/2 =4 3-1/27=4.2317
0012=0012 =0.0417

Cancel

Current: 10.000 ft = 100" Clear
Help
51 o [10 o
Plan View Wldth\ Lower Left X Lower LeftY
0 0.000 8 20.000:0 .000:0.00\\ Feet ||

N

Enter the Values into the Input Text Boxes.

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.

As you work with the Input Toolbar you will noti¢tke upper Instruction Window gives comments abowt to enter the
values.

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 and then click the mouse on the boxXhe
Input Text Boxwill be shown where you can enter the value for th&rid Increment. Type a grid increment of 0.5 in
the dialog box. Press the Enter key (or click the R button) to accept what you have entered and thethe 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.
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Chapter 3: Drawing Tutorial

With the grid defined you can see the drawing coate system on the computer screen. Note how tagis<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. Thtore the Plan View Width of 10 drawing units @egined previously) will
represent 10 feet in real life. The units are defion theDptions- Preferencegdain Menu bar) dialog box and will already be
set to Feet when you start Cadrail (check therggitiyou want).

In this example we will create a drawing using oh#ée 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 aveng into the Library Figures Tab on the Drawingidger:

1. Click the LMB on the Library Tab of the Drawing Manager

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

3. When the Open dialog box appears on the screen, set 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 the Figures in the AtlasHO drawing file.

To copy a figure from the Figures toolbox into yourrent 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 changto the Windows Copy Arrow.

2. Drop (release the mouse button) the Figure into youwrawing (if asked to create a new layer and stylanswer yes).
Cadrail will place a copy of the figure into the diawing.

e EL/ Library
il Tab

- [T—Figures File
= Open Button
Nw[olie ‘_\MT
|| Al T
Eaea Drag and Drop
AR _—
akcdl

9% 1321 1630289 000 %51 0000 000 000 9 Boomnac

[

The Figure we just dropped into the drawing is ovemall on the screen you may needdom Inso that the drawing is
bigger. Use the Center Mouse Wheel (CMW) to zooouiad the current mouse pointer location in the drgwJse the Right
Mouse Button (RMB) to drag the drawing on the serdéere are many ways to change your view. Chekzoom In button
on the Top tool bar a few times. If you need t@ the scroll bars to center the Figure in the wémdow. You should now be
able to see that the Figure is a simple centedraging of a straight piece of Atlas HO track. Agle Line object of the
correct length represents the track section.

To see the Figure names on the drawing screertt shéeFigure NumberSisplay Labelsoption button on the Top Tool bar.
While you are there, turn on the End Point labEl& track section Figure name and number are nowrslon the drawing
and the ends of the line have small circles arabach.

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

Next we want to start making an oval from the ehthe straight track. To move the curve onto the efhthe straight track in
the switch, use the Align tool (refer to the Appierak needed):
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Select theEdit-Align Object tool on the Drawing tool.

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.

Move the mouse pointer over the right end straightrack Figure and then click the mouse (release thleutton).
Now as you move the mouse pointer 360 degrees arathe end of the Line, watch the Arc as it jumps Gentation
to four possible quadrants around the end of the fie. Move so the arc curves down and to the right dhe straight
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.
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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.

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.

Repeat step 2 until you have 5 copies of the Figu(é 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 tdalsize dimensions that represent the actudllifeanodel track. The library
drawings were simply created with Cadrail usinggheper dimensions of Atlas HO track.

Working with sectional track like this limits theapes you can make because you are working witll 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.

28



Chapter 3: Drawing Tutorial

Example Layout 2 - A Simple Oval

In this example you will create a simple oval (anpdeted drawing is included with Cadrail and nam&lr OR.CRW in your
Personal Cadrail Drawing folder on your hard dagedescribed in Appendix B). As we start drawimg,are going to use
some of the advanced tools in Cadrail that letgi@aw with exact dimensions and angles. At firstwilestep through the hard
core geometry theory of the CAD coordinate systachthen move on to easier

methods of doing the same thing. (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 (1.1)

and Styledoolbox. Be sure the layer is visible on the scradyy turning it on

using the Visible feature on the Layer and Stylesoblbox. If you need help

with the toolbox, see the detailed description inreother 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 Toolbar by clicking on the coordnate display on theBottom Toobar. Type values of X =1 and Y
=1 (Z can be left blank or Z = 0). This coordinategoint locates the lower left corner of the 4 x 8actangle at whole
number increments of the coordinate grid. Click theOK button to accept what you have input. After thelnput
Toolbar closes, move the mouse over the drawing ar@nd note that the first end point of the Line isrow fixed at
coordinate (1, 1, 0).

Example Layout (9,1)

N

Enter the value as Decimal X000 or Ok
Feet Inches Fraction separated by spaces FF Il fif |:
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Help
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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 witate a Line between the two end points you justifed. Now you should
have a single vertical line that is exactly 4' I@igwing on your drawing. Note the line has thetayplor and style shown on
theLayer and Styletool.

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

1. Select theLine Freehandool. Note that the Dimension options become vidibon the Bottom tool bar.

2. Turn the Length Dimension toggle ON by first clicking the button on the Bottom tool bar (the button ishighlighted
and pushed in or down). Next, when the Input Text bx appears to the right of the button over the Lenth display,
type a value of 8 in the box. Click the OK button a the Text Box or move the mouse out of the Text BoArea to set
the length value. Notice that nowwhen the mouse pointer is over the drawing it looks like the length toggle button
image to indicate this option is on.

3. Select theLine-Perpendiculatool on the Drawing tool bar.

4. We want to start from the lower end point of the eisting 4' line. To do this, use theéSet 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.
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_ 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

5. 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 drawing/e 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 increent on the Top Tool bar and entering the value whethe Input
Textboxappears.

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' regiiaishowing 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 creatijegctsbexactly how you want them. The trick is tarresome 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 rfzoniliar with the program.

Recall that we said at the beginning of this tuterwould purposely show you more detailed geontetget you familiar with
it. All the work we put in making the 4 x 8 rectdmgreviously can be done in one step using the Ractangle tool with
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Ctrl+ to enter the dimensions. But we also nedédon the CAD basics like using the grid and snagpwshat things are named
in Cadrail.

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 MYAR3).
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 curvesane 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. Selectthe Layer: Track 1 on theLayer and Styles Toolbar

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

~. - 2.PC

Move ™~ _

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 coaamt#n(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:
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=

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.

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 siihe drawing. You could draw it using the Cirtd®ls, but we told you we
would expose you to some advanced stuff in thigri@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 ogdinal arc
unchanged

Now lets flip the arc:

1. Select the Flip Left/Right drawing tool (be sure tlat 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 theLine-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.
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In the last steps, when we used the Line betwestieSitool, if you hold down th€trl key in step 3, Cadrail will
automatically trim the unwanted portion of the aitsu tell Cadrail to always trim automatically (hout holdingCtrl+) by
turning onAuto-Trimon the Top Tool bar. You can trim the Arc endsrgelf 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.

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 correctdf 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.

It is important to understand that the points ylickcon the objects give Cadrail information abuaiiat direction the final
objects should face. It you click on the oppositd ef the arc in the last step 3 you will get diffiet results. This will be more
clear with other tools.

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

1. Inthe Drawing Managerclick the Library Tab at the top.

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 )l 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 tangé@nill we have to do is align the switch to thedeof the left Arc and fill in the
blanks.
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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 perfegje¢anline. The Edit-Align
Object tool does this nicely (if you know the switeas 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 automaticdly GETs the
end of the object in the Figure.

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 #aswitch orientation you want (away from the arc) ad then
click the mouse.

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

1. SelecttheZzoom 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 rectgyle. 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 eifter Zooming In? It should if you want to maintaccuracy. A better way to
make sure the endpoints match is to check the bbperdinate values using the Drawing Manger. Hawelf the Align
command was executed properly, and the visual @aelsail 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 shouldwsee the entire plan
centered in the application window.

We know that the end of the Arc and the end ofthiéch are properly aligned because we used the-Between Circles
command and the Align command earlier. Therefose,the 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 exanis to extend the spur line from the switch.sTisieasy 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 Cllpout 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 sldematch 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 ovetlaer. 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 and select cancel (or the Esckeor 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 theeengty space in the drawing window to copy the Fégato. UseRMB Drag
andCMW Zoom or theZoomtool and Scroll bars to adjust the view so thatehis an empty space above the existing layout
to place the 4’ x 8’ Figure. With the larger dragisize, there is plenty of room on the screen aloedirst example plan to
copy the 4’ x 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 vathew version number so that if something bad shoul
happen to the new version, you still have an ol@esion 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 métl 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 m&ysbi rounding the
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coordinate values. Furthermore, if the lines wergnaangle, it would be a difficult calculation.b&tter way, the CAD way, is
to create the Arc center geometrically using thdr@atools. We know the Arc needs to be 3” frora #dge and have a 21"
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 ftve will be at the intersection of the lines:

=

24"

—

Select theEdit-OffsetObject drawing tool.

While holding down the <Shift>+<Ctrl> keys (to selet the individual Line instead of the whole Figure) click on the
vertical Line that represents the left edge of thdoard.

When the Input Toolbarappears, enter a value of 24 for the offset distae. After you type the value press the Enter
key to accept what you typed (or click the OK butto on the dialog box).

Click on the right side of the Line selected in sfg2 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 westrfirst 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 Intersectionool.

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 Pdiisplay 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 wheeegevious 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 intersection points have been estadisyou can create the arcs for the figure 8 acaté them 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 orhie Layer and Styles Toolbdif 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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3. 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 Dimasion Text Box to the right of the button. Now, wien you move
the mouse pointer over the drawing area you will sethe shape of the pointer has changed to indicatiee Radius
Dimension option is on.

- |

‘ ) ‘

3 units

1. 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.

2. 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. SelectEdit-Divide at Intersectiommn the Drawing tool.

2. Click on one of the vertical construction Lines.

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

4. Select theEdit Freehand Tool|tag=Selecting the Edit Freehdrubl

5. Click on the small Line segment created in step 3f (heeded,Zoom Ir). Cadrail will show the Line data on the
Drawing ManageObject 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 nthdse last two
Arcs. The important thing is they are now locatedxact dimensions that we created in the drawimthe second example
layout, we never used exact dimensions for anh@tiack objects because they were drawn freeh#hdhve mouse.

Let's quickly create the rest of the figure 8:

1. Select theLine-Between CircleBrawing tool.

2. 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 thé&dit-Extendtool to lengthen the Arc.

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 elevatiorth®Z axis dimensions to the drawing. In the figg8, the Line that slopes
diagonally upward and to the right will cross otlee other Line. Because this is such a small lenfthack, we will have to
immediately start rising in elevation at the ingatson of the two lines. Then continue to rise abthe Arc and back to the
crossover. After the crossover, it is immediatedgbdown. Theradeor slope of the Lines will have to change at arrtbe
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crossover. Therefore, we must divide the Lines¢ate an end point where the grades will changs. tfpe of grade change
is called 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 intetigcpoint without a switch. A better way is to lesa short flat section at the
crossover. This will help form a more gradual tidos 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. Theasy with thérofile Dialogonce we first define a Figure for each grade
up and down:

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.

agrwdPE

Repeat the last 5 steps to define the down gragled-vith the right Arc and diagonal Lines. Nowea®evations to the end
points of all the objects in the Figures usingPhefile Dialog:

Select the Freehand Edit tool on the Drawing Toolba

Select the left Figure (up grade) in the drawing.

Click the RMB in the drawing area to activate theRMB Popup Toolbar.

After the Popup Toolbar appears, click the Profiledialog button on the Toolbar.

After the Profile dialog appears, enter values of for elevation 1 and 4 for elevation 2. The gradealue updates in
the dialog box as you enter the elevation values. ¥ a vertical rise of 4” a grade of approximately3 percent is
produced in the example plan (your grade may vary).

akrownpE
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Profile dialog showing the Tutor left upgrade Figur

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@nihg 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:

1. Select the left Figure (up grade).

2. Click the Right Mouse Button (RMB) in the drawing area and select the Profile item from the RMB Popup
Toolbar.

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

4. Select OK on the Profile dialog boxes to accept.riie the Show Elevations, Stations and Grades displéabels were
turned on above, Cadrail will redraw the screen wih the Stations shown for each end point in the Figes.

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. Click on the small Line in the Plan View and then pen the Profile dialog using the RMB Popup ToolbarWhen the
Profile dialog box appears, enter a beginning stath of 230.24 (the end of the up grade Figure). Notke value for
station 2 in the dialog box, you will need it laterIn our drawing station 2 is 2+33.96 (your drawingmay be slightly
different). This is the beginning station 1 plus tke length of the short Line: 230.24 + 3.72 = 233.9Get Elevation 1 =
4 inches and Elevation 2 = 4 (this bridge is flat)Click the OK button to close the dialog box.

Be aware the exact station values in your drawiilgbe different than ours because we just clickes divide points on the
lines with the mouse. This is approximate and dépem where you click the mouse. So yours willigbtty different.

4. Select the Down grade in the drawing and open theréfile using RMB Popup Toolbar.
5. Inthe Profile dialog, enter Station 1 as 233.96.€5 Elevation 1 = 4 inches and Elevation 2 = 0.
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Completed tutor.crw drawing with Side Views.

Note that when the left upgrade Figure is selegtadsee the Figure details in the Drawing Manadge@ Data Grid (see
image) and the drawing objects in the TreeviewWwdle Object Data. You can edit the various praesffor the drawing
objects using these controls. See the additiortalld®n the Object Data and Treeview in otherisastof the manual.

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 kind lofrpy looking so let’s fill it in with terrain. Juglick the Auto-Embankment
check button on the 3d view top toolbar, then ctitk Update button. Cadrail creates fills belowheslgject in the drawing.

Note that the Auto-Embankment is different ttkagure Terrain (See Chapter on Figures).

(g Cadrail 3d View [ [ s
[eev |wix | & @ of] @] @ 3| Uesste | tovers [ Lot || [AuoEmbenkment |Grids 50 ] BaseFevmtion B <] 7]

Cadrail 3d View of the tutor.crw sample drawinghwiuto-Embankment.
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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 tumlie).

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 your tutor.crw drawing and save the drawing wih a new name for a backup.
2. Open theStyle Properties Editday clicking the button on the Layer and Styles tobbox.
3. Select Double Track in the drawing styles list athe left. After selection you will see the Style namin the text box at

the top center of the dialog box.

4. Now make the Line Width 0.1 inches and select Scéike.

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

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

7. Select a Fill color (light brown)

8. Close the dialog

9. Freeze the Benchwork Layer on the Layer and Styletoolbar.

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

11. Select theChange Propertietool

12. 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 becaaghe Benchwork Layer is Frozen. Now the track olgcts in the
drawing should have the Double Track line style. Yo may need to Zoom In to see the ties.

Let’s put a fill in the 4 x 8 of the oval. Sinceetd x 8 Figure has already been created we cangeshe Object Data Grid to
make changes.

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.

In the Drawing Manger Objects Tab use the Object D& Grid to select a Fill Style (gradient fill foundright under
solid on the drop down list) and a Fill Color (gre@). Notice the drawing change in the Plan View.

PwbdE

Something besides track would be nice now so weaddrsome buildings with little effort.

Keeping the tutor drawing open in the Plan Viewemthe 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:

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

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 copwf 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

Noohs~w

Now repeat the same procedure and copy a coumithef buildings into the drawing. Save the drawing.
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Tutor3d.crw with 3D buildings and track styles il View.

Open the3D viewand look at the drawing.

Tutor 3D view with buildings and track line style.

Note that the 3D shows some of the track and qiteees are covered by the 4 x 8. This is becaustrabk and the board are
at the same elevation. To help this we will rarsetrack slightly above the board.

1.
2.
3.

'—“090.\‘.@9"

Freeze the Benchwork and the Buildings layer in therawing on the Layer and Stylesool bar.

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

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 track 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 Benchwdrlayers.

Select the 4x8.

Click the Edit Elevate button.

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

0 Repeat the procedure and elevate the buildings 1¢h to meet the 4 x 8.
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Now, click the Update button in the 3D view. Yowsld now see the entire track. Select Layer Comnathe 3D view and
uncheck the Terrain for the Buildings layer. Cltdse Layer Control (move the mouse pointer awaygcsehe Auto-
Embankment check box on the 3D View top tool baywitlick Update and look at the embankment terrain.

Tutor drawing with 3D buildings and Terrain.

Finally, you can easily add additional terrain gsafigure Terrain Grid|tag=3d Terrain Griavith the Terrain Fill Style
option. Note this is not the same as the Auto-Erkivemt on the 3d view Top Toolbar.

1. Make sure the Benchwork layer is on Visible, thenedect the figure 8 layout 4 x8 outline Figure.
2. Inthe Object Data Grid, click the right column of the Terrain row and select ON from the Popup Toolba.
3. When the Input Toolbar appears enter a grid spacingf 1 foot, then click Ok.

Now if you Double Click the Figure with Edit Freetthtool selected (or select Edit Terrain ToolbanfrRMB Popup Menu)
the Terrain Grid will be shown along with the Ténr&rid toolbar. You now enter the elevations faclke grid square using the
Terrain Toolbar to define the elevation, tool typed then click the grid square to give it the bawlelevation. See other
sections of the manual for more details on Figwadin Grid.

(% Cadrail 3d View BRI
[eev |vix | @] 802 @@l @] Ustate | Lovers [tiows | [ I [ 252 e |Grits [70 = | Bose Elevation |02 ]3]
ow | cas "; o0 \7 Train 1 | Train2 || 0 e, Pt

Tutor3d.crw figure 8 with Figure Terrain Grid moaints.
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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 overhéddn Viewin the main drawing window. You can open additiddiae Views
Finally, you can view the drawing in3D View which makes the drawing appear as it would in lit=l

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 differgmitgs. 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

ThePlan 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 Pldaew/ it appears as
though you are looking down on what you are drawing

z } Plan View Plan View
NP Y
v Side (Profile) View |
X' OANC =T .
¢ X
Side View
“|
3 Dimensional View XorY
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Chapter 4: Your View of the Drawing

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 théottom Toolbar. After thelnput Toolbarappears, enter the values.

The View Width defines how much of thieawing 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. Tlil leave 2 feet for the
drawing borders. If you wanted to work in drawingts of inches, you would make the last exampleabtpu120 drawing units
(10 feet x 12 inches/foot). Cadrail then fits tHarPView Width to the current application window.

The maximum drawing Plan View size allowed in C#ldsa099,999 units. The maximum drawing coordinatpositive or
negative 9,999,999.

You can define the lower left corner of the visidlawing plan view to any drawing coordinate that yike. By defining the
view size and lower left corner coordinates ofdn@wing, 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 sevabusing other features in Cadrail like #wom Toolsand the drawing

Scroll bars. These other methods are easier masedime. 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. Is #gction methods of defining the overhea&lan Vieware described.
The easiest way to move the drawing on the scieasing thaRight Mouse Button to drag the drawingin any direction to
the position you like. To Zoom the drawing plaiewiin and out, use théenter Mouse Wheel to size the drawintarger or

smaller.

You can also move your drawing view left, right, apdown using th&croll barson the bottom and right side of the Cadrail
application. An additional option is to use the Kegrd Shortcut keys to change the view of the drgwi

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 quicklyoom 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 TheRMB Popup Toolbar has some Zoom tools as well.

ZOOM IN FENCE il

Follow these steps to enlarge a selected area afrdwing.

1. Select the location of one corner of the Zoom winadoon 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.
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~

Zoom Window

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 thélop

Tool bar. You can also select Zoom In or Out from thewmenu of thé/lain Menubar. Click the button with the Right

Mouse button to zoom smaller steps. Optionally,the€enter Mouse Wheel to Zoom In and Oubr use thd=5, F6, PgDn,

PgUp shortcut keys.

1. 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 drawng.

3. Click the Zoom Out button.
4. Note that the drawing got smaller. You are back tgour original size.

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 tiiep 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. Thé can also be accessed onf&iéB Popup Toolbar.

DRAG SCREEN

Press the Right Mouse Button down and drag the Y drawing area to the position you want.

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 nabijgcts you have in your drawing and upon thevadlisplay features.

ZOOM TO OBJECT Q

Change the Plan View Size to fit the size of tHeed object. Optionally, press the F9 Shortcut.Ke
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Setting Display Information for the Drawing.

Cadrail has several features that allow you to sbiohide parts of your drawing. You can chooseaal information to be
shown about the drawing objects usingfheplay Labelson the Top Toolbar). In additiohayersallow you to organize the
objects in the drawing into individual groups witifferent line colors on the screen. Then use tigek and Style toolbars to
make Layers visible or frozen.

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 click the smuVhen thénput Text

Boxappears, type the value into the text box, thesgptheEnter key to accept (or click th@ button on the Text Box).

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

Plan View 4. T Y axis

2.

Grid increment

[36. [38. [40. [42. |44.F'
X axis —>

To change the beginning coordinate value for thd @xis, set the coordinate of the drawing lowdt t®rner using the View-
View Width option on thé/lain Menubar or thelop 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 treen, Cadrail will display a
message with the smallest allowable Grid increnfamthe 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 Lzt [1.000

Sometimes you may wish to have the mouse point&ermeven increments of some definable amount.Sitagp option
forces mouse movement in the drawing to the ne&mp increment. You specify the Snap just likeGhiel, click the Snap
Increment display on thEop Tooland then when thieput Text Boxappears, type a value for the Snap Incrementp@eisg).
Click the Snap button to toggle the Snap on orHife snap increment operates independently ofrildrgcrement and is
saved with your 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 Text Box dialog box appeanse tg value for the Angle. Click OK to accept. Wintho is active,
applicable tools will use the specified Ortho anffler example, if you have Ortho set to 45 degraed,draw a line, the line
will be restricted to a 45 degree angle as you draw
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Display Labels

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

The currenDisplay options are saved with your drawing. Therefore, when you open a drawing the Displajoostwill be
set to what they were when you last saved the dawi
1+00.00

2.24

-y \ End Point

33C ‘Q Radius

3.16 ¥ \ Obiect Number
Grade

1+22.54 «————_ 5tation

2.48 —— Elevation
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
Terrain Grid Show Figure Terrain with color fills.

Screen Display Label Descriptions.

Layer Visibleand Layer Freeze Options

You can tell Cadrail what drawing layers you wansee on the drawing screen using the Visible ptppa theLayer and
Styles tool barWhen the Visible option for a layer is active ywill see that layer on the screen. When a layérdzen, you
will see the layer on the drawing screen, howewer gan not manipulate objects in that layer with Elrawing tools. To make
all the Layers in a drawing Visible or Frozen, kltbe button at the top of the column. All the Lesyan the column will toggle
off or on as you click the button.

Visible and Freeze options

o e l =3 = BT Y e
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Code 75
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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.

Cadrail application window with Side Views.

Drawing in the Side View

Simple editing tools like move, copy, and edit @bjare supported in the Side View. You can drathéside views with
simple Line drawing tools like Line Freehand. Yanaeven combine drawing in the three different gielior example, you
could start a line by clicking one endpoint in ®lan View and then finish the line with the secend point clicked in the Side

View.

The Side Views have most of the same features fouttte 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

% | Y~—— Dividers
S« /

LN CRO R ) )
Side View
Zoom Tools
-
; 5 I Scroll Bars
bad t =

Side View Controls.

Use the Border Divider to change window size. As ymve your mouse pointer over the Divider bar,pbimter 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, simplgat the item again (un-check it) on the menu @yt Side Views.
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Figures are a group or collection of objects inry@adrail drawing. Once you have defined the okjéth Figure group, you
can use the drawing tools to manipulate all ofdhgects in the Figure at once. A Figure may berdiooous alignment of
connected objects or it can be a scattered callect unrelated objects.

You define the objects in a Figuusing theCreate Figuredrawing tool. Add or Remove objects from a Figdefinition 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 only a singleject instead of the Figure, you can cancel Figetection by holding down
the Ctrl+Shift keys on the keyboard and then clicking the ohjeith tools that do not have the Get End option galy need
to press th€trl key). You can also use thégures Treeviewo select the individual objects.

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 LibranbTrigures Toolbox on the Drawing Manager. Then @nadjdrop Figures
from the toolbox into your current drawing. See Appendix for more information.

Tools for Creating and Manipulating Figures

There are special tools to work with Figures onDinawing Toolbar. You can also use the Br@wing Manager Object Data
Grid and theFigures Treevievto edit and change Figures.

Figure Drawing Tools

To create a Figure group in your drawing, seleeGteate Figure tool button on the Drawing Toolbar and then clic&
objects you want included the figure. Optionallg tiseEdit Freehand Tool|tag=Selecting the Edit Freehdm| buttonand
select a Fencaround the object group followed by clicking thee&te Figure button on the Drawing Toolbar. You add to
a Figure with the Create Figure tool. UBemoveFrom Figure to remove an object from the figurénition (does not delete
the object). To delete the Figure group definitioot the actual objects, you can usellaéete Figure Definitiortool. See the
Appendix for detailed descriptions of all the Figuools.

TheFiguresLibrary Tab

You may quickly view thé-iguresin any drawing using thBrawing Manager Figures Toolbokurthermore, you may drag a
Figure from the toolbox and drop it onto your dnagyi

A step by step sample of using the Figures toolbaan be found in theDrawing Tutorial Example.1l
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Chapter 5: Figures

Defining Figure Properties with the Object Data Gri  d and Treeview

Figures have several unique properties in additahose for the basic drawing objects. You defivese special Figure
properties using the thgrawing Manager Object Data GrahdFigures Treeview
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Highlight an object in the Figure by clicking thbject in the Treeview (or click the object in thending usingShift + Ctrl to
select just an object in the figure). The selectejgct will be highlighted graphically in the draagiand the object properties
shown in theéDrawing Manager Object Data Gri¥Mou can use the Grid and Treeview to change @news object properties
as described in other parts of this manual.

Click theRMB on the Object Data Grid or Treeview foPapup Menu with additional optionslike Delete Figure definition
and Merge Child Figures.

You can arrange therdering of objectby dragging and dropping objects in the Treeview.

Use theFill Style options to define how to fill the inside of thegkie. You can choose the Figure fill pattern, cobacity, or
picture in the ODG. Use the Terrain option to ceght elevation terrain grid as described in o#tieas of the Manual.

The Profile item on thRMB menu show®rofile dialogwhere you can enter elevations and grades fogar&ialignment.

Use the Object Data Grid to set fhernoutandLockedProperties for a Figure.
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Re-ordering Objectsin a Figure

To change the ordering of Objects in a Figure, @dradjdrop the item in therawing Manager Figures Treeviefor example,
if a Figure definition is L1-L3-L2 and you want ¢tange the position of L2 and L3, drag the L3 iterthe list and drop it on
the L2 item (or drag the L2 item and drop it on t3eitem). The item you drag will replace the iterhere you drop and all
other items will move down the list.

L ocked Property

The Locked property found on the Object Data Gliiovwes you Lock an object to prevent changing thergetry 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 property Grid row and select Locked ftbmMenu.

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 requergs
that must be met for proper operation. You judbfela simple set of rules when creating the Turrand then set the Locked
Property to Turnout using the Drawing Manager Oiaitial.

To set a Figure Locked Property to Turnout you mustfollow 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.

1 2
o_\eo
3

You can find a variety of special tools for workiwgth Turnout Figureon the Figures tool bar. Once you have drawn aoturn
that follows the rules you can define the Figura dsrnout object.

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

TheTurnout Builder tab on the Shape Builder dialogis a special tool for creating Turnouts. Here gan simply enter the
dimensions for a Turnout and Cadrail will create thawing. Furthermore, you can easily create yasitgg turnouts any size
you want usinghe Yard Builder tab on the Shape Builder.. See the Shape Buikddios of the Manual for more. See the
Railroad Design chapter of this manual for moreiimfation on how to draw Turnouts.

Many of the library drawings supplied with Cadm@dintain drawings of turnouts. These are regular&bdrawings that have
been made using the geometry of manufactured trgoki 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.
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Figure Name

You can give a Figure a uniqgue name usingtheving Manager Object Data Gritlype the Figure name into the grid text
box. You can use any combination of characters.WtheFigure Labelgisplay option is on, you will see the Figure Naone
the 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 theDrawing Manager Object Data Gridlo leave an area
empty or not filled, select the blank (or whiteltpen in the list.

To select a color for a filled area, click the Gdbaitton on the Drawing Manager Object Data GriD(®) after selecting the
Figure with the thé&dit Freehand Tool|tag=Selecting the Edit Freehdrmbl tool. Use the Color dialog box to select from the
colors shown. Select Fill Opacity in the ODG to thet transparent Opacity from 1 (clear) to 100i@ol

Hatch Fill Soid Fll

Style

You can make the objects in your drawing appeaoprusing the menu iteidit- Position- Move to Front/Back tacrhe
options is also available on the drawiRly!|B Popup Toolbarand Menus.

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 definitioviou should define the Figure Objectsin clockwise order around the
perimeter of the figure. Do not define objectsin a filled 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 Figuresfor 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.

Select the-ill Child Figures item on the RMB Popup Menu of thégures Treevievto fill all the sub or child figures in a
multiple figure group. Clear the check box to cle fills of all the child figures (you must cheitle box first).

Solid Fill

Irregular Fill m
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Picture Fill

A picture can be selected to fill the Figure area . To hisefeature select the Picture item on the Fillpdimwn list in the
Drawing Manager Object Data Grid file open dialog will appear where you can sfyethe picture file name. Once you have
selected the picture, thieput Toolbarwill appear where you can specify the width of pieture in drawing scale units. This
width will be the size of the picture object reajlnin the drawing, just like the length of a limediameter of a circle. The
Picture will fill the Figure outline. You can spécthe size, rotation and transparency for theypebn the ODG.

3d Terrain Grid

This Figure Fill type lets you create mountains atiter terrain types in your 3d drawing. A gridlwe created in the 2d Plan
View the overall size of the figure and the terngidrawn in the 3d view after setting the Terdagtyer Wires and Terrain
option on the 3d View Layer Properties.

To add Terrain to a Figure:

Select thethe Edit Freehand Tool|tag=Selecting the Edit Freehdmmbl tool on the Drawing Toolbar.
Select the Figure.

In the Drawing Manager Object Data Grid ., select the Figure Terrain option and set it to ©.
When the Input Toolbar appears enter the spacing othe grid squares in drawing units.

PoODdPE

Caution: if you re -size the Figure the Terrain Grid rows and column totals will also be re-sized. Yomust be
careful when re-sizing a Figure with a Terrain Grid becausaf you make the Figure smaller you will loose rows
and columns from the grid as well as any elevations you have assigned to 8guares that are removed.
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Sample drawing Tutor 3d.crw with Terrain Grid sébec

To assign elevations to the grid squares:

1. Select Edit Freehand from the Drawing Toolbar.

2. Show the Terrain Toolbar by double clicking the Figire or by selecting the Figure and then select Ediferrain
from the RMB Popup Toolbar ..

3. Select one of the Elevation buttons and enter a va next to the button,

4. Click the square that you want to change. You canlick the squares one by one, or, you can use a Fenoy
pressing the <Ctrl> key down and dragging a fenceraund many squares.

Each square must be given a color to be drawreir3thview. Select thauto-Color button n the toolbar and then Cadrail will
choose colors based on the elevation of the sq@gt@nally, you can choose your own color andgasgito the grid squares
by un-selecting Auto-Color and then selecting@udor button. After setting the Color button click thelar display and
choose a color from the dialog. Now click the gggphare to give it the color.
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If you use theClear tool and click a square then that grid squaremnatibe drawn in the 3d view. Using clear allows yo
make “holes” in the terrain grid for things likentiel portals. When a square has been clearediiavegn with a red X in the 2d
plan view of the Terrain Grid. To un-clear a squast give it a color like white or any other (eviensing Auto-Color).

See the 3d example drawing in the drawing tutodhbpter of this manual.

b Cackrad 3d View i L ¥4 Tl S ]
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3d view of example drawing Tutor 3d.crw Terraindsri

You can use the Tree Symbols in combination withTtkerrain. When you place a Tree Symbol over aalregrid the tree will
be elevated to the same elevation as the TerrdienWou move a Tree the elevation is adjusted.this&levate tool to select
the Trees in a Fence and adjust to the terrairattev

Set theShow Terrain option button on the Top Tool bar to show the &ierfill colors in the drawing. Use ti&how
Elevation option on the Terrain Toolbar to show the elevegiwith the drawing.

Profile Stations and Elevations Put to Work

Figures can be assigned Stations orFtiwdile dialog. Acess the Profile Dialog by selecting the thge@bwith theEdit
Freehand Tool|tag=Selecting the Edit Freehand Tard then the Profile item on the drawing aré4B Popup Toolbar.

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 obijeet Figure if you create a series of connecteeabjand then define the
objects as a Figure in the order you want theastatg to increase. When defining a Figure that bélistationed, the order that
objects are added to the Figure is important. Yostrbhegin the Figure definition with the objecttthéll contain the end point
for the beginning station. Furthermore, all objeotthe Figure must form a continuous alignmenacheend point in one
object must be the exact beginning point in the nbject. If small gaps exist in the coordinatéthe object end points, the
resulting stations or grades may not be accurate.
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Y
1+03.42 ------ Station

Plan “iewr 1207 -------Elevation
Profile Yiewr 1207
1160
11.00
1000

Stationing describes distance along an alignment f reference point. The reference point is sarbirary 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 pa@ny 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 stati®0, 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 thedine curve just described, you would be at statBB25. Now, just to keep
things interesting, there is a funny way of writmgtation by splitting the hundreds from the taemgd ones with a plus sign. In
other words, station 105.25 is written 1+05.25atiSh 50 is 0+50.00.

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 suméethgths, then adds the lengths to the beginnaimps. You may also
display the stations on the screen by turning erstation Label®ption on the View Settings dialog box.

Elevations and Grades Defined

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

Just knowing the elevation doesn't tell us a wkml@bout how steep a particular section of tradklve. For that we introduce
the concept of grade. Grade or slope is defindteasise 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, wiuaply divide the actual
vertical rise by the horizontal run. So if yougm 1 foot and across 10 feet, you get a gradelo$01/10 foot per foot. To
express this grade in units of percent, multiply fiot 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 grauhg tise Profile dialog found on the Drawing Are&B Popup Toolbar.
You may display the elevations on the screen hyirigron theElevation Displayoption.
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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

1 Inch = 0000 v

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

Paper Lower |
Coodinate (y} | 3%847

VY 12.000 Inches

A |
< 7 o) (o= ) (o ]

/

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 sizeramdber of pages selected.

e Use the Left Mouse Button to Drag the paper outlin@ver the drawing.
* Resize the outline by dragging the handles.

e Zoom in and Out using the Center Mouse Wheel.

* Move the drawing by pressing the Right Mouse Buttorand Dragging.

A toolbar in the upper left of the Preview has bostto Zoom In and Oubn the preview drawing. You can set up a grid ihat
independent of those for the drawing screen andccgouset different units.

Caderail prints your drawing on the paper to 8tale Ratioyou have selected on the Print dialog box. Witlhedse options,
you can automatically make any scale printout afrydrawing on multiple sheets of paper.

Layout Tab

At the top of thePrint Drawing dialoghox 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 ptintith a scale ruler so that you can get appraténdimensions from the
printout. To do this you must make the printout pheper size ratio or scale such that it works wihr measuring device. Use
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the Scale setting on the Print Drawing dialog baydut Tab to specify the Scale ratio of your print&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.

Preview Window - __ Edge of Paper (Landscape mode)

Paper Page _

[ E—
AN

|
« oo | -

‘ N/

B
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 bigferpaper! Therefore, a compromise is in orderanite scale would be 1
inch on paper equals 1 drawing unit. Then thergjtlkein the drawing is 8" on paper and the 4' widilhbe 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 8tchlél 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 scaleb&ill 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 anleé $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 or click the 3D button on tfiep Tool

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
\ : / 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.

i Cadrail 3d View (ol E ]
|E\wu{ l Q} Q_I u:j glg] Update j Layers ILights | D_]\?ﬂﬂ&m |Gries [ =4 [ Base Hevation | [04 B
| e ; =00 [[tain1] Tmnz2| —— 0 @8]0

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 Walk thru
option (WLK) gives a close up view of the scene Hreddegrees of freedom are slightly different:

BEV - Move left mouse button Left/Right - rotates mioéé/right
- Move left mouse button Up/Down - rotates modédbtopn

WALK - Move left mouse button Left/Right - rotates yaiew left/right
- Move left mouse button Up/Down - rotates youmvigp/down

Additional Views with Runrail Mode

When Runrail is selected you will see the Runi@il bar on the 3d View. Here additional viewpoiate available from the
train engine. Selec@AB view to see the screen from the inside of therentpoking out. Or select t@HV option for
Overhead View that looks down on the train as itiiming. When in CAB view mode, the scroll bar niexthe CAB button is
active and represents the view angle with relatiotne engine. To look back rotate the angle ta 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. Wigints are on the sides
of objects will be shaded based on the light sodnastion.

Setting the 3D Viewpoint with the Mouse

One of the fun things about the 3D View is you feai 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 Layeitit@balready setup and Auto-Embankment is ON.

You see the drawing from the plan view when thertdtawing is first shown in the view window. Tligsthe 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, rotatetiedel by dragging the left mouse button in them® View window. As
you drag the mouse left and right horizontally lo@ $creen the model will rotate with your movemaiatw drag the left mouse
button up and down and the model will rotate up don (or tilt). You can move the model various wayith the other
mouse buttons as shown in the table.

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 ihtiew and try to get your eye level to that & thlawing. “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
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Up/ ‘
Down Blan View Si
o . an View dize
v Rotate | % ?2, -
-
In/out/ 7
et X
eft/Right .
J Tt
Drag LMB left or right Rotate Z axis
Drag LMB up or down Rotate X axis
Drag RMB left or right Move Left or Right
Drag RMB up or down Move In or Out
Scroll Center Wheel Zoom In or Out
Drag Center Wheel Move Up or Down
Shift+ mouse button Move 20 Percent Slower

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

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 Out Page Up/Down
Rotate about Z axis Home/End
Rotate about X axis (+) /()

See Also: Using the Mouse to set the View

Printing the 3d View

To print the current 3d window, click the print tmrt on the top tool bar of the 3d view. The curngatv will be fit to the size
paper you select.

Saving the 3d View I mage

Select the Save Picture button on the 3d View &olb save the current window to a Picture file.elthe Save Picture
dialog appears, select whether to save to the Wiadglipboard or to a specified File.
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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.

S R e

e Cadrail 3d View |

| BEV | WLK Qij‘u.g‘ u] .@ﬁ Update | Layers | Lights {._Tenam Grids [50 =

Layer Control

_~~ Toolbar

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

Cadrail 3d view Layer Control

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 gea& Figure Auto-Terrain and Auto-Embankment fe tlayer. Therefore
you may want to turn off the wires for the contoimrgour drawing and turn on Auto-Terrain. Then yg@e the terrain but not
the contour lines. For trees in the scenery lagerwill turn off Auto-Terrain because you don’t viahmountain drawn under
the tree branches. You won't need terrain for eglgnd buildings and on and on.

Auto-Embankment

Put an X in the Terrain column of the Layer Toolttagenerate Embankment Terrain below each ohjettiei Layer. Cadrail
creates filled areas below every object and prsjtie fill down to the base elevation or bottonthef view. You should add
additional contour lines to your drawing to fill ihe spaces with objects so Auto-Embankment canrdmed below them. The
Line- Multiline tool is designed to draw contours.

Use the 3d Top Toolbar numeric buttons to setdted tmesh grid spaces you see in the 3D view. $pegimore mesh
increments will add detail to your drawing (howevetakes longer to draw the mesh) while a smatfiesh spacing will make
the mesh more rounded with flatter slopes. The Artbankment Terrain is independent of any Figunedlie that may be
defined in the drawing. In general the Embankmeihieist for the railroad track embankment fills.

Base Elevation

Use the Base Elevation feature to specify a minireumibankment elevation. Check the Base Elevatioioomn the 3D View
tool box and then enter the Base Elevation in¢letiox. Elevations below the Base Elevation wilt he drawn.

Creating a 3D Drawing
If you want to see how your layout will go up anmlch, 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 yaost finake the objects. A

detailed example of using the 3D View can be foumiexample Layout ZandExample 4of the Drawing Tutorial chapter of
this manual.
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Chapter 8: More Tool and Dialog Boxes

This chapter contains detailed information abowuesa of Cadrail’s feature dialog boxes as welaaimmary of
miscellaneous topics.

Layer and Styles Tool Bar

You can create and modify the Layer and Style Rtaseof a drawing using the Layer and Styles tadbThere are two
places in Cadrail where you can find the toolbénsths the Flyout Properties toolbar accessedlioking the Current (Layer
and Style) Properties display on thep Toolbar. Another view of the Layers and Styles tobi temains clickable on screen
is found on thérawing Manger Properties Tdbrawing Manager Properties Tab.

/ Current Properties
4

Jptions  Help

BRI Tracks - Fla 2 wRFE MRS AR
1. Click on an OH = =
@ ap ap = == i
Un-Titled 1 T
= DR - -
[R5+ Track 1 | Bg;‘ﬁ‘{,m
= [ bssh ot Dot
¢ (D) Track'3 —Flat1
@D Benchwork P e
. —
@ —— Solid 1
10 o Siructures | 7— 22: ;
o QDI —l
: n Pictures e Fixed 2
£ — Fixed
— Double
E——Triple
+——+Track Centeline
FmiTrack HO Sc:

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 Layer and Style Current Properties displayhenTop Tool bar. After you
click the Layer and Style Properties tool bar wajbear on the screen. Click the Layer that you warihe left side and the
Style on the right of the toolbox. After your sdlen, a sample is drawn in the Current Propertispldy of the combined
Layer and Style.

Use theClone tool found on the drawing area Right Mouse BuieMB) Popup Toolbar to set the current drawing jertips
to those of an Object selected in the drawing area.

You may change an existing object’s Propertieswgttime using the Edit-Change Properties tool, (keeAppendix for a step
by step example) or by using theawing Manager Object Data Grid

Visible, Freeze, and Off aaDap

You can select individual drawing Layers to app@athe screen using the Visible property onltager and Styletoolbox.
Click the left or green light on the target for Mig. Then you see and can edit Objects in thaet.ahe middle yellow light is
Freeze to see the layer but you cannot change oe @bjects the Layer. Finally the right red tarigeDFF and you will not
see that Layer on the screen. To select all trerdagt once, click the All Layers buttons at the dbthe toolbox.
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Parent and Child Layer Structure

Layers can be arranged using a Parent and Chédstracture to help organize topics. Child layedlitate changing the
Visible properties for multiple layers at once. aArént layer is at the root or furthest left positio the tree view. Parents have
a plus (+) sign which expands to show child layenen clicked. Drag and drop the items in the Layes to create the
structure you want. As you drag a Layer in the Tadéghlight will show possible drop positions.

&6 T Tracks |
Parents can have Child Layers| ———~__ - DIEEEEE

T Track 7]

=@ Benchwork |

Drag and Drop to organize j i+ ] Electrical |
ID Room

a0 ++] Structures |

g0+ | Scenery |
-{II) Pictures
-aormm

Click to expand Child Layers

When setting the Visible property for a Layerhétparent tree branch is expanded to show therehilavhen you change the
Visible setting all child layers will also changethe parent setting. If the branch is closed &edchildren are not visible only
the parent is changed.

Defining Layer Properties

When you start a new drawing Cadrail automatioeddates and assigns names and colors for the teéydrs in a new
drawing. You can add, delete, or edit the defatddtvihg Layers using the Edit Layer Dialog. To aate/the Layers dialog box,
Click the Edit Layers button on theyer and Styletool bar or double-click on the Layer & Style tbaf list.

After opening the dialog, edit a Layer by selecting Layer from the list on the left of the dial&fpu can change the Layer
Name at the top of the dialog box and you can $paanew color by clicking the Color button andeszting the new color on
the Color dialog box. You can save a set of custolors using the Color dialog. Note that some ciorWindows will have
different shades for solid lines from that seefilied areas depending on the color resolutionairymonitor.

W& Layer Properties Editor [
Lyer Home: ;
L+9:] Track 2 | =
D Benchwork Create Mew Layer | Deless This Layer Cancel
Drag & Drop s
to reorder o] e | 4§
ITayerS in the g Layes Color: - Changs Color_.
list TS
!

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 waydother Layer. You
can delete a Layer by clicking the Delete LayetdwtDrag and Drop the Layers in the Layer List to change the ordeah
the Layers in the tool bars.
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Chapter 8: Tool and Dialog Boxes

Be careful when combining Objects and Figures betwe/o drawings. You should have the same Laydiseatkin both
drawings. If you add a Figure from a drawing thatttains Layers that have not been defined in thstieg drawing, Cadrail
will ask if you want to create a new Layer in thawling. If you choose not to create a new layedr&awill use the current
layer set on the Current Properties (Top Toolbar).

You canimport the defined Layers from another drawing usirg the File- Import Layers and Styles item on the 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, Click the Edit Stylestton on theLayer and Styletool bar or double-click on the Layer & Style
toolbar list of Styles.

f =; 5
%k Style Properties Editor l |-E ﬁ:h,l
————— Dashed

... Dotted Mame: | Track HO with base| - |
——--Dash Dot Create New Style | Delete This Style Move Style |
e Dash Dot Dot
L Flat1 Line Style Cancel |
——Flat2 Continuous -
—Flat 3 |
Solid 1 Line Size Help
Solid 2 " Fixed idth |-0052 K
Solid 3 o
Fixed 1 © Scalable Flat ==
m— Fixed 2 Min 0.00001 Max 100
Fixed 1 Phantom . ’ . Preview at current scale
( . 3 = I j
Double Scalable Solid  Height |.0052 7
——Triple .
~——-Track Centerline LincType

Fill Style

[ Track HO with base
Solid 3 [Track Double Fill Color... |

12x12
Track HO Offset Distance
Object Centerline to -
Edge 103 7| Fest
Track Scales

Style Properties Editor.

By selecting different options on the Styles Editou can create many different types of lines. Esigle begins with a basic
shape that ifixed, Flat, or Solid. Flat and Solid are scalable line styles whose isiziefined in drawing units. Flat has only
width, solid has width and height. The Flat and®styles scale up and down with the drawing olgj@styou zoom in and out.
You define the size of the basic shapes in the Bige area of the Style Properties dialog box ugmg drawing dimensions.

Fixed styles are defined in monitor pixel unitslsey remain the same size on the screen no maétescale of your drawing
view. As you zoom in and out fixed line styles stgyixels wide. Furthermore, scalable styles aresttrae size on screen or
printer. Fixed size will vary from screen to printgnce the pixel resolutions are different.

You only see the difference between Flat and Ssiites in the Side and 3d view. Flat is 1 surfawé Solid is 6 (a single flat
rectangle or cube made of 6 rectangles).

Tip: If you have many objects you will speed up3thealculating time using flat or fixed stylesteed of solid.
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o
Q\é'%b
P

———=Shadowed Right
/// s Sloped Left

——— Triple
Fixed styles remain constant = Trac k SIng'e
width, scalable styles change
width when zooming. Plan View 3d View mﬂﬂﬁfm Track Double

In addition to the shapes, there are many diffdieattypes and patterns available. You can sétent several dashed line
types or you can use one of the special doubletyipes in combination with solid or dashed lineetyp TheDouble object
style draws double parallel lines for an objectuYoust specify the offset of the Parallel lineswggheOffset Distancetext
box on the Style Properties dialog box. The OffSistance you enter represents the distance frorolifext centerline to the
Parallel line (half the distance between the twalta lines).

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

Phantom Line Styleacts the same as the Single Line style in 2dHmutime is not drawn in the plan or 3D views. Usge f
edges of filled figures when you don't want to geeoutlines in 3d.

To create a new Style in your drawing, click @weate New Stylebutton on the Style Properties dialog box. Cadwvdiladd a
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 thBelete Stylebutton. Objects using the deleted style will barged to the Current Drawing Style.
Drag and Drop the Styles in the Style List to change the ordenintpe tool bars. To change the Style color, syngtick the
Change Colorbutton and then select a color from the ColoragjalYou can save a set of custom colors using tier@ialog.
Finally, use théMove Stylebutton to change the object styles from one stylenother. Select two styles in the styles lishef
dialog usingCtrl+LMB click. The object style in the second selectetésiyil be changed or moved to the first style stdd

in the list.

You can select what type Bhd Cap an object has on the Styles toolbars. The smedtilcegline drawn on the End Cap menu
shows how the line is drawn in relation to the poaht of the object. In this way you can produdéedént corner and joint

O0-C
- = -

Line End Cap effects.

There is a detailed example of using styleBxample Layout 4.
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Drawing Manager

Many useful functions are contained within the Dirg\Manager on the right side of the Cadrail agtlan window. At the

top of the Drawing Manager are tabs to organizduhetions. When you click a tab the Drawing Mamag#l show the

features for the category. There is@ject tabwhere you can view and edit object dat&raperties Talfor setting Layer and
Style Properties, andlabrary Tabwhere you can open additional Cadrail drawingstaed drag and drop the Figures into the
current drawing

Object Tab

You will see three areas on theawing Mangemwhen the Objects tab is selected. To see howtlogly, open the Tutor 3d.crw
drawing located in you personal library folder auy computer. Next select ti@bjects Tab on the Drawing Manager at the
right of the Cadrail application screen. Now setbet Edit Freehand tool and click on the left drthe figure 8 in the tutor3d
drawing. After selecting the objecfaeview drawing of the object is shown at the top of thgeot Tab. In the center of the
Objects Tab the Object Properties are shown itDihject Data Grid. See the illustration that follows.
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Drawing Manager Objects Tab with library drawingtd@ndd.crw.
Using the Object Data Grid
After an object is selected in the Plan View or\Wiray Tree, the object’s data is shown in the = o {
. . . . . gure
Drawing MangeiObject Data Grid (ODG). Here you will see the abjgumber, layer, style, L g B
coordinates, length, grade etc. The Object Datd Grlso accessed from the Plan VieiB Stotion | Locked
Popup Toolbar. Torrmin |1t
MName

Click an item in the right column of the Data Gtidchange it. Depending on the object property |Fill sile ' ..o
type selected you may either edit the value irgttie: cell or you are presented with a menu or
dialog to choose the property. For objects youdamge_ayers and Stylesr any other property.
Figures let you set Fill Styles or set Elevationd &rades using the Profile dialog found on the
RMB Popup Menu for the Object Data Grid. You can find more deetidescriptions of the
Object Properties in the other parts of this manual
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Chapter 8: Tool and Dialog Boxes

The ODG cells use the same format to enter feéimas the numeric text boxes such as the Gridsasided in other sections
of the manual. You can enter feet and inches onmd#walues. As you change geometry propertiesarbaving object like

lines or circles, the other properties will adjastl update. As you move the mouse pointer over gggmalues the Tool Tip
Help will appear with the values shown as feetiactes (when the drawing is set on feet or inclsini

Using the Drawing Figures Treeview

The Drawing Figures Tree is located at the bottbth@Drawing MangerObjects Tab. This view *Iiﬁ
lists all the Figures in the current drawing inr@dview. The Treeview is similar to that used an t||———

Layer and Styles Properties Tab of the Drawing Man@reviously described in this chapter. Ei:g'::s Over -
F-F384x8 =
Select theAuto-Update button at the top of the Treeview to update the dataoaseglit the &-F39 Up

drawing. With large drawings it takes time to updtte tree so you may want to turn off auto- 125

updating and update manually using thedate button next to the Auto-Update button. fjj

- F40 Down I
-F143 Depot
-F162

When you expand the Treeview Branch for a Figurelizking the plus sign at the left, the Object ;
H
tl- F344 Tipple
H
H
|

that make up the Figure are listed and they arenshio the order they occur in the Figure
Definition. As with the Layers Treeview, the Dragifireeview allows you t®rag and Drop the

Figures and Objects to arrange their order in the fgure. F359 Water Tank

- F499 Engine House
-F1396 Thru Truss 3d

i WO e O oy OO O e O e B e

-

When you select an object in the Drawing Treeview highlighted in the Plan View drawing area
and the Object Properties are shown in the Objeta Brid. This allows you to easily edit objects

that are nested in complex Figures. In additioaditing Figures, you can use the Drawing Treevi@add objects to the
current drawing byragging the Object from the Treeview and Droppingit into the Plan View drawing area. Finally, the
Drawing Treeview has a@RMB Popup Menu with items to Delete Figure Definitions and othaols.

Properties Tab

Click theDrawing MangeiProperties Tab to show the drawing Layer and Stylelbar. This toolbar operates the same as the
Layer and Style Toolbar accessed on the Top Toofee that section of the manual for additionadrimiation.

P L
- [

Properties Tab

Layers Toolbar

Object End Caps

Styles Toolbar

Drawing Manager - Properties Tab
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Library Figures Tab

You can open and show tRhé&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.

L e Library Tab

B Close Drawing Manager

Properties Option

o || oo
= Click Open Figures Drawing
[ button to load Figures.

| Drag Border to Resize

(=

Drawing Manager - Library Tab

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

See Also instalPersonal Drawing Library.

Opening a drawing into the Figures Toolbox

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

To copy a Figure into your drawing, point to thguie in the toolbox list and press the left moustdn down. While holding
the button downglrag 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 ytur current drawing. In other words, you draggure 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 toolboit will maintain all of the properties the objdwd in the
original drawing. If you have théhange Propertiesbutton selected on the toolbox, the new Figurébwlgiven the
properties that are currently set on theer and Styles Properti&solbox.
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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 itentloaMain 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 effecegal Cadrail operation are
saved with the Cadrail Program Setup. The savegr&®no Settings are applied each time you start @adra

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

Cument Drawing Setup ] New Drawing Template ] Program Setup ]

DK
File :Un-Titled 1

Drawing Units: | Fast - Cancel
Dimension Size:
Help ‘

Font Name: 1T1'.me52\7ev\' Roman :.J

Text Height: 500
Drawing Position
& Draw Figures Back to Front in Object Order

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

This Drawing Setup is Saved with the Drawing.

W ——

Drawing setup is changed on the Preferences dimsg

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

The Drawing Position 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 compatibilfor Cadrail version
8 or before.

New Drawing Template

You can specify the drawing template that Cadrdilapen whenever you create a new drawing usieghtbw Drawing
Template Tab on theéreferences 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 tetapkll properties of the template drawing are eopincluding the objects.
In this way you might draw a boarder and title klogave it as the template, and then with eachdrawing you get your
standard title sheet.

70



Chapter 8: Tool and Dialog Boxes

Cadrail Preferences

Current Drawing Setup | i| Program Setup

The properties defined in the template drawing will
be used when a new drawing is started.

oK

Cancel

(%) Default Template
Save Current Drawing
) Custom Template az Custom Template Help

Specify a startup drawing template with the Prefees dialog.

Cadrail Program Setup

The Cadrail Preferences dialog box

lets you activate features, select display comic define the display font. You can activateRheferences Dialobgox by
selecting Options- Cadrail Preferences fromNten Menubar, or by clicking théJnits button on the Bottom Tool Bar. There
are several Tabs at the top of the dialog boxl#tgtou select a group of features. Click the Tabede the related options.

Click the Re-instalPersonal Drawing Libranbutton to replace the Library files.

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

Cadrail Preferences

Cumert Drawing Setup | New Crawing Template | Progmm Sehup |
Thes= will be the Cadrail Startup Seltings. oK
Diraraing Colors: Fant

|Tmmes New Roman j Cancel

™ Creats ~ BAK fils befora Saving
Help

4

= i
I AugtoSave every: |10 Minutes |

™ Starup with Defaul Toolbar Settings
Drawing Likrary: I Cheek for Updates on Starn

Click to Re-Instsll Farscnal
Drzwing Library,

Dimensicn Type:

# Decimal 3 Figures
T Decimal 5 Figures

E\: " Fraction (Featinches orly)

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

The auto-save option saves the existing drawiegwiith its current name. You see the time of tis¢ $ave in the file detalils.
Auto-save is executed when the "cancel" state gcguch as selecting Cancel on the right mouserbptipup menu or by
completing a tool operation or by just selectingeav tool on the toolbar. Therefore autosave doescaur if the drawing has
not changed or Cadrail is idle.

When you use the .bak option a copy of the exidtlags made in the same folder as the origindbtesaving the newest
version. Then the new version is saved as .crwrefbee the first time you save a file no backumede. When the file already
exists on the drive then a .bak copy is made befaving the new version..

The Dimension Type allows you to specify how tqothy the distance shown for a Dimension Line.

Some inadvertent conditions can require you totitheepersonal application settings. There is @mogor 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 windowg setieven if you un-install and install they may n@ changed.

If you need tadelete your user settingsgelete the Sandia Software folder C:\DocumentsSettings\User\Local
Settings\ApplicationData\Sandia_Software (exath gan differ with operating system version).

Automatic Updates

When you start Cadrail it will check for new updafeom Sandia Software's web site. You can distididefeature using menu
item OPTIONS — PREFERENCES -PROGRAM SETUP tab CHECIR UPDATES ON STARTUP. You can also check for
updates manually using the menu item OPTIONS - CKIEOR UPDATES.

When the next version of Cadrail is available, yolibe notified upon starting. When you update Zélgda complete
installation package is downloaded from the intethat installs the update. New updates will createew listing for the
Cadrail update version in the Windows Control Panghinstall Programs section. To un-install Caldyau need to un-install
each Cadrail version listed in the Windows ConRahel.

The update installation is similar to the normatizdl installation. Download the file and run thmstialler by selecting Install
on the update notification dialog.
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Inputting Numbers with the Toolbars

As you use Cadrail you will need to give it numerédues for dimensions and other things. Theresaveral ways the tools
allow you to enter a numeric value using a Text Bortrol. The Text Box is a standard Windows itehere you click the
mouse into the box to give it the Focus and thentype letters and numbers from the keyboard imootox. Cadrail takes this
a step further by allowing you to use a speciahtairto enter numbers as either decimal values feedisinches, and fraction
separated by spaces.

I nputting a Numeric Value using a Text Box

When you need to enter a number into Cadrail yduuse a Text Box that allows several number fomsaich as Feet Inches
and Fraction or Decimal value. Once you have tythedsalue into the Text Box you must tell Cadraiuyare done by clicking
the Enter button on the text box (you can alsorespthe Enter Key or for dialogs click the OK bojt For some tools you
just need to move the mouse pointer away from thed click on another empty area of the appligatio

For Exampleto enter Feet, Inches, and Fraction into a Text & you simply put a space between the valuegou type 4
space 3 space 1/2 (where the space representskasbiace you type in) to represent 4 feet 3 andc#eis or a decimal value
of 4.2917 feet. You may also type in the deciméhea.2917. If your drawing is in units of inchesuyjust type in the Inches
space Fraction.

To enter an angle value you may enter the Degreesifites Seconds using spaces between the numbers.

Tools like the Grid Increment on the Top Tool Ball show two small buttons at the right of the T&dx. To enter the value

click the”™ button. Get a Help box by clicking thtbutton at the right of the text box (click againhide the help). The help
shows format examples and the current value yoa katered. See the illustration.

B= G Enter the value as Decimal JO0CKEK or ;—h‘-""'"
W Feet Inches Fraction separated by spaces FFIOf/f
e Examples 43172 = 4'3-1/2" = 42917 —
001/2=0'0-1/2" = 0.0417
Current: 1.000ft = 1'0"
I NIRRT = s 4
t End). |} [1 =[2J0 | la 0000
Type the Value Click to Show Help

Click to Enter
the Value

Grid Increment Input Number Text Box with Popup pishown.

I nput Toolbar

Drawing Tools that require you to enter a numeaiug will appear on the screen with various toold aptions to let you
input a specific values to Cadrail. The Input Taols utilized to request a value from you. To ethe value(s) type in the
corresponding Text Box(es) on the toolbar by chigkihe box with the mouse pointer and then typiith the keyboard.

The Input Toolbar allows you to convert feet, ieshand decimal drawing units as described preljidusisinglnput Text
Boxes
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Enter the Rectangle Dimensions below.

Cancel

Clear

Help
0 0 o

‘nhidth Height Elevation

Input Toolbar.

When you are entering an angle with the Input Taglgou can elect to enter angles as decimal org;idlinutes, and Second
degrees.

Dimension Options

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

U Frabond L Sebc Pt End st

(REZ

Dimension
Options

MR

The Dimension Options allow you to toggle the featON and OFF. To turn the feature on, click thédsuso it is highlighted
and pressed down. To turn it off, click the butsmain. When you click the Dimension button on, atBox will appear to
allow you to type the value for the Dimension. Madue you enter will then be fixed and shown torigat 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 O#deil will show the
dimension value based on your current mouse paditithe drawing.

Every tool has different Dimension Options avakallhe 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 @ descriptions found in the Appendix.There isetaded example of using the
Dimension Options in the Tutor Example Layout 2.

Object Number I nput

You may use the Object Number Input feature teiépan individual object while drawing insteadaicking on the object
with the mouse. To specify an Object Number, udeawing tool as you normally would. However, whemuare 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 ondfees, click théDbject Number Displaputton at the right of the Cadrail
application window.
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Specifying Mouse Pointer Coordinates

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

You can enteK, Y, Z values for the Current Mouse Coordinates duringdrawing operation by clicking the X, Y Coordinate
display on theBottom tool bar Clicking the Bottom tool activates theput Toolbarwhere you can enter values for the X, Y,
and Z mouse coordinates. An example of enteringdionates can be found in tilgawing 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. The X, Y values represent the distanaadwee the mouse in the drawing from the last pgint set in the drawing.
For example, if your last mouse click was at caeaité ( 10, 10) and you entered a change in theectibn of 5 drawing units
and a change in the Y direction of -3, Cadrail @itk the mouse at coordinate (15, 7) after yoiti tive Input Toolbar.

RMB Popup Toolbar

The RMB (Right Mouse Button) Popup Toolbar is a grt@ol that predicts which tools you need basedvbat you were
doing when you opened the toolbar by clicking i@ Bian View. Buttons shown on the Popup Toolbarahiinge depending
on what Object is selected in the drawing arenolbbject is selected, only the Cancel, Edit, Zoand Undo buttons are
shown. When an object has been selected first tsagdit Freehand tool, additional buttons areashlike Delete, Copy,
Change Properties, and Position. Furthermore, thadea Figure shows tools related to Figure Objects

Simply click the RMB in the drawing Plan View totaate the RMB Popup toolbar. If you first selent@bject with the Edit-
Freehand tool the toolbar will have features fat thbject type. You can choose the Edit Objectdouitb show the Object Data
Grid (ODG) below the Popup Toolbar Buttons. This®B the same as the one on the Drawing Managec@bjab. You can
change object Layers and Styles, edit geometry, etc

X QT 0%\
VU IT Waiel

Style —— Flat 2
Locked CAf E

Start Cap —
End Cap —

x1 9.355332

RMB Popup Toolbar with Optional Object Data Grid.

You can Select a drawing object and open the RMBuBd oolbar with one step by usiSfift + RMB click on the object in
the Plan View. To move the Popup Toolbar simpgdthe Toolbar Top Header on the screen using Mig. L

The Last Tool, Profile, and Clone tool buttons anéy found on the RMB Toolbar.
: Last Tool

: Clone Properties
: Profile Dialog
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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 buttmn the Labels tool bar. The dialog has TABS at th 3"
top that you click to create the various shapes. =

i B
Shape Builder - ! - i

Cyfinder lTumoLrt ] Yard ] gk

Click on & Dimension below to change
its value. Cancel

Mumber of Sides: id 3:

/ 0 Help...
Buis |X axdis -
Ii.j‘/ I™ Fill Sides

Units: Feet

Create

flefe

= =

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 thegpshusing 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 in theput Text Box

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

arwn

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|nput Toolbarwill appear where you can enter the numericalalithe 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 - x\,‘

1. Select theNumber of Turnouts to add to the yard (not counting the first Turngoti 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 Turtwoat 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 yracks 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.

Insert Picture

al

You can add &icture objectto your drawing by clicking the INSERT PICTURE tart on theTop Toolbar. . . .. After
clicking the File Open Dialog will appear where yean select the picture file you wish to inserbitite drawing. You can
select from JPG, GIF, BMP, PNG, and TIFF formatfieyou select the file name, a second dialodgh@ws where you can
input the scale width of the picture in the drawilige horizontal width of the picture will be setthe distance you enter in the

drawing scale. Once you have entered the scaldwidtPicture will be inserted at the center ofdgheent drawing view
window with the size you specified.

After the Picture has been inserted you can us&dlite~=reehand and other tools to move, rotate raside the object. To
change the image for Picture Object in your drawisg theDrawing Manager Object Data GriS8ee Figure Fill options for
inserting a picture into a Figure. Cadralbave Picture in Fend®ol allows you to copy and save an area of theviohy
screen.

Pictures can also be shown inside the area ofwd-mroup of objects. See the Figures Chapteri@htlanual for details and
how to use the Drawing Manager Object Data Grid.

You can use thBicture Paint Dialog.to change image properties of your Pictures.

Picture Paint
£
o] ¥ Picture Editor (o D
&

You can change the brightness and other image girepe&vith the Picture Paint |
dialog. Use the scrollbars to adjust the feature. = Ceneel

i Fit=in
Activate Picture Paint from tieMB Popup Toolbar, In addition use the RMB —

Menus on the Drawing Manager Object Data Grid, bt [Eigure Treeview (after
first selecting a Picture).

Reset

W Preview |
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Using the Profile Dialog

You can easily set elevations and stations foigar&i Line, Arc, or Spiral with the Profile Dialog box.

-
Sk Profile [ (S, -
Figure:; 38 - Up
—
Elevation 1 |0.000 ' Fixed End Inches
Elevation 2 |4.000 " Fixed End Cancel |
]
. Percent Grade |3.071
IV Stations:ON  |100.000 = )
@u | m| 38 | @ |
Grade =0.031 i Station Elevation Distance Grade
= =t = 8333 | 0.000
=i ] : T +
o -~ 0.818 l3073
e o b T T
= o i S [M9.151 1 0.025
gy 20 } | — |
gty 9.227 30713
~ _ _ i 18.378 |0.309
e B 2 = 0.808 13.0713
e = il RERES 103333333
e & >
2 E ¢ B |
€ 2 = B
A e
: == 0
= — = ——————

Profile dialog box.

The Profile dialog allows you to enter elevatiooskioth ends of a Figure or you can specify theaglen of one end along
with a grade and Cadrail will calculate the othed.eShow the Profile dialog by selecting an Objedhe drawing area with
the Edit Freehand tool on the Drawing Toolbar. Nk the Right Mouse Button (RMB) in the drawiagea to show the
Popup Toolbar. On the Menu select the Profile itershow the dialog. The Profile can also be shosinguthe RMB Popup
Toolbars for the th®rawing Manager Object Data Grat the Drawing-igures Treeview

A profile view of the Figure is shown with the Stet and Elevation values in the linear scale diagréhe profile shows all
elevations, lengths between stations, and gradeplystype a value into any of the four text boxesthe dialog. The
remaining values will automatically update as reepli

Of course, the Figure you edit must be a continaigiment 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 diabmx shows you end point 1 and 2. As you enter ldnaéons, Cadrail will
update the grade on the dialog box. If you predater 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 fiigure 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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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 normdilstinguished 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 geométneach 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,.BMP, .GIF, .PNG and .JPGformats are BITMAP files. This mean it is map lof tdots (pixels) in the image.

The dots are similar to what you see in a newsppipet photo, but, much closer together. Each @stdcolor and it is shown
dot by dot on the computer screen. If you resiedriage you will get distortion.

Save your drawing background as a Windows Bitmaguge (bitmap) file using thBave Picture in Fend®ol on the
Drawing Toolbar. You can use Windows Paint (sumpliéth Windows) or other paint program to draw olitmap image.

You can copy a selected Picture object to the WiirsdGlipboard using Edit — Copy to Windows Clipboardnu item. Once
you have the image on the clipboard, you can ghsténage into other programs that support bitnsaes as Windows Paint
or Microsoft Word for Windows.

To create a windows metafile form@VMF) file, use the Save Picture in Fence tool and s#hecoptions to save file, then
select the .WMF extension for the filename on the Save dialog box.

Cadrail does not prinPDF format directly. You can however install a PDFng utility that acts like a normal printer in
Cadrail. The PDF software creates a PDF file inbtefgorinting on a printer. There is free or lowst®DF Print Software
available for this purpose.

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 When you export
the Cadrail drawing, the units in the DXF file wikk Engineering or Architectural Inches. Only tlasib Cadrail objects are
supported. Furthermore the treatment of Stylesffisrdnt in AutoCAD. You should practice with a gite drawing. Consider
other methods like printing to a PDF file. (regsifRDF printer software) instead of DXF format.

Merging Two Drawings

You may merge an entire drawing into another ubiitgrimport-Merge Cadrail on theMain Menu 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. You can select a single drawing or usecthe key to select multiple drawings. All the pexties and coordinates of

the files will remain unchanged.

If you open a drawing file created in Cadrail vers 4 through 7 it will be automatically converted/ersion 10format.
When you open a version 4 or 5 drawing, you will #ge Convert dialog box that allows you to spettify units of the older
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version drawing. Since Version 10 allows you tor@®units on the fly, you must first tell Cadr&iétunits 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 cteoi¢o version 10 format and saved, the earliesiwa of Cadrail will not
be able to read the new file.

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 &ythat do not exist in the
imported drawing, the objects will be moved to Lia§er Style 0 in the current drawing.

Personal Drawing Library

Cadrail comes with track and other types of drawitigt you can copy and use in your drawing. Thibsgry drawings are
installed when you first start Cadrail. When yoarsthe Cadrail application for the first time, yate given the option to install
the Personal Drawing Librarys in your Personal Enld¢f you accept installation the folder is nanMy¢Documents\Cadrail 10
Drawings (unless you specify a different folder gym

You can re-install the library drawings anytimengsthe menu Optons - Preferences — Setup Tab akihgl theClick to re-
install Personal Library button. This will replace the existing drawingsiify so if you have edited them you need to make
copy those before re-installing the Library.

See the Appendix or more Library information.

Work Sheet

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

There are two report types available on the WorkeBhSelect the report type using the TABS atajpeof the dialog box. The
lower half of the Work Sheet window includes a $gr&heet Summary List of the information you geteei@nce you have
selected a report type, you may click the Show Repdton 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 ToolbarsTo 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. Wérgering numbers thaput Text Boxallows you to enter
decimal values or Feet Inches Fraction.

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 oftfhe@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. In adwlitthe drawing is
scanned for corrupt figures and objects.

Save Current Window Settings

You may save the position of the current windows frave 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 pasis 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. Thet tiexe 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 apaticn operation, first look in the chapter titl€dmmon Questionto see if
your problem is listed. Then check the ReadMe.latdistributed 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 gmeet 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.

Switches, Un-
Couple, Car
Properties

Train Controls A

—— Runrail Toolbar
Group

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 bépiiel 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.
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Tutor 3d.crw drawing with Runrail train.
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Place Train

You must Place the train on the track before yourca 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 wheg you want to Place the Engine of the Train. Runraiwill 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 thesadra train. If you wish to reverse the oriertatof 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 argrofskee 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.

poNE

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 directiomttion. 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.

84



Chapter 9: Runrail

Find All Turnouts @‘

Use Find All Trunouts after you edit the drawiogupdate the turnouts and other information Rumradids. Click this button
after editing or before running in Runrail.

. . =¥+
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 Available Cars

- 0O

<< &dd Car to
Train

I |
I |

Gondola Update all
Switches and
Pathz in Drawing

Gondala Femave Car fram

Train >

Reset all Cars and
Traing

|1
|1

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

As you edit the objects in your drawing, the swaétgland 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.
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Car Setup

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

— ' Width

Carlength '\
' Coupler Length

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

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

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

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

86



Chapter 10: Railroad Design

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 theénimum 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. Hawrgf 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 ismétdl 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 traskies 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 firstiwledl 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 romanyaur best guess for the
outline of the bench work. You know the train viiive to turn 90 degrees at one corner of the laydate a circle in this
corner drawn to the radius that you think you n&&shtinue 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 Qutline

~ 2. Bench work Outline

3, Major Circular Curves

S, Straight Tangents

You should decide where your major yard ladderssaicigs 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 obstdwes been located on the drawing, begin connetttings with straight

lines. You will probably prefer to use broad curt@gonnect different areas on the layout (instfestraight 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.

Q 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
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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

\

/I 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
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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 intoFagure definition. Then use therofile Dialogtools to calculate end point elevations along the
alignment. Cadrail will calculate the elevationsrad the Figure based on either the elevation dt ead of the Figure or the
elevation of one end and the grade. Be sure thectshin the Figure are defined in the proper oasher 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 (Cadraésinot 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 itwileer, 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 systangour bench work to enable you to use the p@/€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 cawatdis 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 haveérawn 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 mmiae 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 naghpsertant.

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 ovétalyout, 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 switctermed 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 beitssraccurate. 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 hadegree 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 iadiproduce 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@hkt leg at point B (see sketch) if you plan @eating 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 toad 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&ihure - Connect Turnout toas 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 addrasti@d section. Be sure to visit our web site @#dcom for the latest.

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 amr@noss) 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 drasviswgd 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, andhtlead 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 ateliting. 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.

| 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 Cadail.

You can not just copy the Cadrail Program folderatmther computer and run Cadrail. Cadrail mustnistalled by
running the original setup program so it can sa&ipdows properly. You need to install Cadrail frgour disc 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 ¢tepSporogram 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 negmsmay 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 is already installed on your system aod attempt to re-install the software, you may geterror 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 paseu the additional DVD/Manual, you do not needetnstall
Cadrail from the disc. The additional drawings loa disc are not installed during the installatibhis is by design. If you
want them copied to your system from the disc ydunged to do that manually (use Windows File Expl to copy the
DRAWINGS folder on the disc 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 madh 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 selectritesu item OPTIONS —
SAVE CURRENT SETTINGS.

My tool boxes will not move correctly or the 3d widlow is off the screen.

Some inadvertent conditions can require you totgepersonal application settings. There is googor this in the menu
item OPTIONS-PREFERENCES-Cadrail Setup Tab andictiecitem 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 settingddeting the Sandia Software folder C:\Documeinis
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 10, 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, pnay 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 10, Cadrail uses the Show Allj@@ts feature and then you don't see anything enstreen
because the view is so big. Turn on the objectl$attisplay and then zoom in on the "dots", thatliere the drawing
is at a large scale and more will be visible when yoom. To correct the problem, delete the gidjgas. Use the
menu item Edit - Input Object Number with the Delttol if you cant click on the object(s) to seligct

I'm having difficulty seeing the drawings | createand print in Cadrail 10. 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 and 10 have a new scalable line styls. described in Chapter 8: Defining Style ProgsrtlYyou may need
to adjust the widths for some of your version 8wing line styles (Layer and Styles Properties toat click edit

styles). You can choose the fixed width style asdrsion 8 and set a number of pixels for the widthchoose the
scalable style and define a drawing width for the ktyle that scales up and down with the drawkiay.example you
can make a scalable line style that is 6" inchefevaind use a single line to draw a wall 6" widgdor drawing. This
width gets bigger and smaller on the screen wighréist of the drawing as you zoom in and out. Cletichapter 12
for 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 thahé&king 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.

103



Chapter 11: Common Questions

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 niista

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 tolpyidtagging 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 lighig 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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Chapter 12: What's New in Version 10

Sandia Software has again brought new featureg tistnlatest Windows technology to Cadrail. In &iddito this new major
upgrade, we have continued to improve and maketera@nce releases easily available through Cadrelis Automatic
Updating.See the Support area of our web site for the latesletails of version by version changes not listed here.

Version 10New features:

New Picture object
» The Picture object has all properties and tooldlairto the other Cadrail objects (lines, arcs,)etc
e To create a Picture, click the Insert Picture buttrated on the Top Tools Label toolbar. Cadrilllinsert the
Picture at the center of the current view. Repkatexisting picture with another using the Objeditdt
»  Option for Transparency
» The Picture Object has replaced the File — Traatife of earlier Cadrail versions.

New Drawing Toolbar:
» Specify thebutton sizeand toolbatayout. Use the Toolbar Options dialog by clicking thetiops button in the
upper right of the toolbar.
* Move Drawing toolbar to the mouse location usitidj+ RMB . After a tool is selected the toolbar returnsami
» Alltools are now visible making it easier to s¢ladool. Several tools have been combined into one
e Ctrl+RMB moves drawing tool bar to click point.
* New item onRMB Popup Toolbar to move drawing tool bar to clickpo
* New button appears upper left when Drawing Toolbanoved.. Button returns Drawing Toolbar to upleérhome.
* New shortcut keCtrl+X returns Drawing Toolbar to upper left home.

New Auto Find:objects are highlighted when the mouse pointesgmever. Activate with on/off button (Labels taip This
feature makes it much easier to select objectsdardtawing.

New Auto-Selectcreation tools will highlight the new object ireEhand edit mode when auto select is on (Labelbdo). Use
the tool as you normally would and when completedhject will be highlighted in Freehand edit medeere you can move
and drag the new object or you can continue tadhesselected drawing tool.

New Auto- Update When you start Cadrail it will now check for neyydates from Sandia's web site. You can disabde thi
feature using menu item OPTIONS - PREFERENCES herPreferences dialog select the PROGRAM SETURmdn-
check the item CHECK FOR UPDATES ON STARTUP. Youn e#so check for updates manually using the mesm it
OPTIONS - CHECK FOR UPDATES.

New Layers and Styles:
» new support for child (sub) layers
* new layer tree with drag and drop, double clickdditor
* new properties tab on Drawing Manager with layers styles

New Figures: fill a closed Figure with a Picture
» -similar to the Picture object however the Figusdline clips the image.
» -specify in Object Editor-fill figure options dropdn list
» -transparent color option

New Figures: 3d Terrain Grid fills a Figure with terran the 3d view.

e Select 3d Terrain Grid on the Figure Object Editor.
» Use the Terrain toolbar to set color and elevatfonshe grid squares.
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New Copy Picture/Text to/from Windows Clipboard:
» This is different from Copy to Clipboard which fsetCadrail Vector objects like lines, arcs, spiststhat can only
be pasted back into Cadrail, not another applinatio
e Edit Menu - Copy to Windows Clipboard (Ctrl+K) cegipicture or text object to Windows Clipboard éused by
other programs.
* Edit Menu - Paste (Ctrl+V) pastes Cadrail Vectoeobor Windows Clipboard Picture/Text into the wlireg

New Save as Windows Metafile
» Great way to transfer drawing to other applicatitikes MS Word etc. The metafile is a vector forrizt allows
resizing with no loss of resolution.
» Optional file type when using Save Picture in Fence

New 3d View Save as Picture and Print View:
* Accessed with buttons on 3d view toolbar.
* When saving a picture the picture will be the sizéhe form window when saved. The form window Vi fit to the
page therefore the form window should be as lasggogsible to maximize print quality.

New Tools (Drawing Toolbar):
* NewArc From 3 Points tool.
» Save Picture In Fence

o Drag a fence around drawing area to save to pittucéipboard or file.

o Specify gif, jpg, bmp, png, tiff, wmf format.

o0 By default the picture will be the size selectazhirthe drawing area. If you want to specify thetividheck
the Enter Picture Width checkbox and enter thelwiidtpixels. This allows pictures up to 4000 pixelde
created of the selected area.

o0 Replaces menu File - Export - as Bitmap.

Improved tools:
e Arc Fillet- pressAlt key forreversed arc(concave ice-cream cone shaped).
» Spiral Fillet- pres®\lt key for reversed spirals (concave ice-cream cbaped).
« Dimensions option foDecimal or Fraction display on Preferences - Program Setup tab.
» Edit Layers and Edit Style dialog boxes are novizedde to allow a larger view of the lists.
» Data between Points (Info) tool gives free handfspior distance between objects.
* All Edit tools now dual use when appropriate anchted at the top of drawing tool bar
» Arc between lines, line/arc, arc/arc tools havenbemmbined into one toolARC FILLET based on objects selected
» Line Rectangle/Line Multiple alt+ to make figurectrl+ for elevation
e Line between points tool eliminated - use Line wathift+
» Line Project tool eliminated. Instead use the Liaagent.
e Point on line, point on arc combined into on ond tEOINT ON LINE or ARC based on object selected
» Elevate and Popup tools now use a single objeatfigure (was Figure only)
» Figure Add tool combined with Figure Create.
* Figure Polyline - combined with Line -Multiple ua#+ Line Multiple to create a Figure awttl + to enter elevation.
e -Object/Figure editor:
o Fill child figures checkbox adds fill to all theitthfigures in a parent.
o Merge Child Figures button (upper left of dialoggates a single parent Figure.

Improved: Turnout, yard, shape builder combined into onapghBuilder dialog found on Options menu and latmsbar.
Behavior changed where you no longer click an dhjéit the tool. Object is inserted in the drawienter.

Improved: AutoTrim, AutoAlign, AutoSelect: check state sdweith Cadrail program settings.

Improved: Units label on bottom tool bar: click for prefecess dialog which allows units to be changed
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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 ysi 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 Cadediting tools.To Edit an
individual object that is part of a Figure definition, hold down the <CtrI>+<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 tt@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 objectgtmscreen 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.

The Drawing Manager Object Data Grid and the DrawingeMiewallow you to edit properties as you draw and sthdngl
used in conjunction with the drawing tools as nelede

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 7
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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 currkayyer and style on the Layer and Styles toolbox.

Editing Figures

When aFigureis selected, a rectangle with handles will encthgseFigure. You may move the Figure by draggireg th
rectangle. The end point you select when seledtiag-igure 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-Fri#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 radi angle, use therawing Manager Object Data Grid
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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 Data Grid to change therLary8tyle of an object by clicking the item andeséing 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 using@mgect Data
Grid and Drawing Treevieiw other parts of the manual.

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 thebtatfon 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 Editieto

DELETE | DIVIDE AT SPACING
COPY iy DIVIDE INTO SEGMENTS

ELEVATE OBJECT
CHANGE PROPERTIES ok

) POP UP ELEVATION =t
ROTATE

N CREATE FIGURE =+
SIZE I REMOVE OBJECTS FROM
FLIP Up/down or left/right —— DELETE FIGURE DEFINITION
REVERSE ARC )

Freehand Editing Tools
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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 inBlaeic 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
1. Select the existing object you wish to Copy 1
2. Cadrail will highlight the object it finds. ""'*-* 2

3. Select the new location for the object. Cadrail wiéate a duplicate of the
object at the new location. The original object wdt be changed.

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.

You may also change the Layer and Style usingptlaeving Manager Object Data Grid
Use theClone tool on the drawing area RMB Popup Toolbar (faslect the object with the Edit Freehand tool)ebtlse
drawing Current properties to those of the seleotgdct.

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 Toolbarappears, enter the rotation angle. For example,
suppose you start with a vertical line and entearagle of 50 degrees, the
line will be rotated 50 degrees in a clockwise dimn. You are left with a
line of the same length, but with an azimuth otdg@rees. Suppose you
start with a line that is 50 degrees, and thenremengle of 20 degrees,
you are left with a line that has azimuth 70 degrelé a negative angle of
rotation is entered, the figure is rotated courtetavise.

3.  Rotation occurs around the end point you clickedbn when choosing the
Figure. If you want to use the mouse for rotatimstead of inputting a
number), use the Freehand 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 Toolbarbox 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. Cadrail will reverse the arc segment while tlieadd PT remain fixed. 1 ‘f
R o O ===~
3d Drawing Option: This tool can be used for drawing in the sidevgie 4 B
A\
“
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DIVIDE INTO SEGMENTS

=

Select the Line or Circle you wish to divide.
2. After the dialog box appears, enter the numbegofély spaced segments
you want. Cadrail will create equally spaced neyects from the original

object.
DIVIDE AT SPACING
1. Select the Divide at Spacing button on the Editidng tool bar.
2. Select the Line or Circle you wish to divide.

3. After the dialog box appears, enter the spacingifersegments you want.
Cadrail will create new objects with the lengthttod spacing.

ELEVATE OBJECT

You can quickly change elevations with this tool.

1.

2.
3.

4.

Select theedit Freehand Tool|tag=Selecting the Edit Freehdrmbl button on thédrawing Tool(if not already
selected).

Click on an existing Obiject in the drawing areadfil will highlight the object it finds.

Select the Edit — Elevate tool Enter the desiregiaion change for the object when the Input Too#mpears on the
screen.

Click OK on the dialog and then Cadrail updatesahject.

Optionally select Fit Symbols to Terrain and aleséed Symbols (such as trees) will be fit to tleerd@in elevation.

3d Drawing Option: This tool can be used for drawing in the sidevgie

POP UP ELEVATION

=

£.=1

E [l

Click on an Object in the drawing.

2. Enter the bottom and top elevations ifiput Toolbarwhen it appears. A copy of the Figure will be ¢eelaat the top
elevation and the original Figure will be given thattom elevation. Vertical lines will be createzhlveen each point of the
objects
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CREATE or ADD TO FIGURE

1. Select an existing object for the first objecthe Figure
2. Select additional objects to add to the Figuresfop, press the right mouse button or select antaoé

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

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 rempfiiom 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 existiiRggure 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

e
ALIGN OBJECT -
1. Select the end point of an object. Cadrail autorall{i GETs the nearest .
end point on the object you selected. AN
2.  Select a Line, Circle, or Spiral end point. Cadvail rotate the object you v 2
selected in the first step so ittamgentto the second object. Furthermore, 1 »
Cadrail will move the first object end point to thecond end point. @""
3.  Move the mouse around the alignment end point tohgeobject orientation :
you want and then click the mouse to fix location.. I
I
|

See Also: Auto-Align
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OFFSET OBJECT

1. Select a Line, Circle, Spiral, or Figure to offset.

2. Enter the offset distance when theut Toolbarappears. A 2
3. Click on the side of the existing object to loctite new offset object. .

DIVIDE AT POINT

1.

DIVIDE AT INTERSECTION

Optionally hold down th&Ctrl> key to specify the number of copies of the 1 —}i—

. ~
object to be offset. * \’)‘
Select the next object to offset or press the mgbtise button to enter a new Offset
offset distance.

£

Click at the point where you want to divide a LireCircle. Cadrail will dividethe object into two separate objects using
the closest point to where you clicked.

X

Select the Line or Circle you wish to divide.

Select a second object that intersects the fitrall will Divide the first )
object selected at the intersection point withgbeond object that is nearest

to where you clicked when selecting the secondabb}6ou may intersect two

Lines, two Circles or a Line and Circle. 1

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.

TRIM AT END POINT

mon

After Selecting the Trim Object tool on the Editaiing tool bar, select the
Line or Circle you wish to trim.

Select the Line, Circle or Spiral end point locatfor the trim. The second

trim object should be tangent to the object beiimgrhed. Cadrail will remove 1
the portion of the object being trimmed that lidgaaent to the second trim
object.

See AlsoAuto-Trim
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EXTEND OBJECT

1. Select a Line end point. 2
2. Select the new location for the end point firsestdd. The opposite end Mm’#
point will remain fixed while the selected endpdgupdated to the new 1 il
location.
Extended

Dimension option Length.
Extend to Object Option Available

?
DATA BETWEEN POINTS (Info) H—+l

1. Click a free point or an Object$hift>+to Get Object endpoint,Gtrl+ > to not select object where needed).

Click a second object or free point.

3. Information for the imaginary line between the tpaints is shown in thBrawing ManagebData Window. If you select an
object then a perpendicular line from the objesthiswn. Selecting a second object gives the disthrtween objects.

N

e

AUTO CREATE

1. Select an existing object for the first objecthe Figure.

2. Cadrail will begin searching for objects that cottrte the first object selected. When it finds amecting 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 thérst object in the figure.
Therefore, the second object Cadrail finds will beconnected to the end point you first select.

i
INSERT TURNOUT
1. Select an existingurnoutto be Inserted. -
2. Select the Insertion point on an existing Linehia drawing. o
3. Move the mouse pointer around the Insertion paitit you see the /2@;
orientation you want and then click the mouse. A

Auto-Trim Available
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- J -
SLIDE TURNOUT —
1. Select arurnoutthat you want to Slide. 2 .
2. Move the mouse pointer along the line projectedhftbe Turnout leg selected ;:‘ﬁli
in step 1. - ‘ﬁ.ﬁﬁ
3. Select the new location for the Turnout. ‘,.--*"'r -~ 1
-~ -~
Auto-Trim Available *’@é & Move
3
CONNECT TURNOUT -
1. Select a bas@éurnout in the drawing. 2
2. Select a Line or Circle in the drawing. Cadraillwileate an new tangent . .
object from the end of the Turnout selected in dtép the object selected in ! -
step 2The Arc will point in the direction of the End Point selected in step "</<
2.
New Arc
Auto-Trim Available
+
F 1
—
TURNOUT LADDER —
1. Select a bas@éurnout leg in the drawing. The leg selected must beadne T I
the two forward legs of the Turnout. The directiba new Turnout faces New 2
will be determined by the selected base Turnoutakeghown in the i }.-L__ }(_
sketch. z.k-""
2. Select ayard Line in the drawing. The yard Linestrhe parallel to the ====<= ===
opposite side of the Turnout leg selected in step 1
New Turnout 2
Auto-Trim Available 1 &! — __X_
Option: Hold theShift key down in Step 2 to specify a different Turntyytte from E -
that selected in step 1. -
-
_'I
I;_
CROSSOVER TURNOUTS
1. Select a bas@éurnoutin the drawing. New Turnout
2. Select ayard Line in the drawing. The yard Linestrhe parallel to the \ 2
opposite side of the Turnout leg selected in step 1 ——
pp 9 P 1 _=e——=X

'..n-'
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

1. Select the beginning end point for the new line. 2
2. Select the second end point of the line.
Dimension option Length and/or Azimuth. 1 -7
3d Drawing Option: This tool can be used for drawing in the sidevgie 7 Move
LY
MULTIPLE
1. Select the beginning end point for the new line. 2 Move
2. Select the second end point of the line. Ty,
3. Continue selecting the second end point fortamdil lines. The second end 3
point becomes the first end point for the next Lifie start a new string of 1 'J'I
lines, press the right mouse button. * Move
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
RECTANGLE
1. Select the beginning corner for the new rectang| 1
2. Select the opposite corner. Four individual linesraade to represent the (e
rectangle.
~ Move
Dimension option Length and/or Azimuth. b Y
Option: Hold <Ctrl> key down in step 1 to enter Heightlanidth. 2
Option: Hold <Alt> key down in step 1 to Create a Figure. O

3d Drawing Option: This tool can be used for drawing in the sidevgie
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I+<

VERTICAL (z axis)

1. Select the location of the new line on the Riaaw.
2. After thelnput Toolbarappears, enter the Elevations for the Vertica &nd points. If you use GET END for the first end

point location, that elevation will be used for first end point.

Dimension option Length

~

PERPENDICULAR

1. Select a point on an existing line. This wilcbeme the first end point of the 1 e

perpendicular line. \. Move
2. Select the second end point of the new line. ’g" ‘:ﬁ

rd
’

Dimension option Length. . 2

Extend to Object Option Available
BETWEEN CIRCLES

2

Select the approximate line end point on artiegicircle (PC).
2. Select the second approximate end point on@nseexisting circle (PT).
Cadrail will construct a tangent line between the tircles using the closest 1

match to the two points you picked on the circles.

=

Dimension option Length.
Auto-Trim Option Available

i

CIRCLE TO POINT

1. Select the approximate line end point on artiegicircle (PC) .
2. Select the second end point of the tangent Gaglrail will construct a tangent

line to the circle using the second point.

Dimension option Length.
Auto-Trim Option Available
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Z.

TANGENT LINE ¢

=

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

be Tangentto the existing object and trim the existing objatcthe tangent 1
point.
Dimension option Length.
Auto-Trim Option Available
Extend to Object Available
DIMENSION LINES b ats
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 desmekthen click the mouse
to fix the Dimension.
1
Note: you can change the Dimension properties thi¢fbrawing Manager Object
Data Grid The default Dimension size is set in the Drawingferences dialog
bOX. 1.788'
-l"'-..,
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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 determine the direction of the arc.

Dimension option Radius and/or Angle.

e

RADIUS TO PC
1. Select the Radius point of the new arc. 3
2. Select PC point of the arc. g,
3. Select the PT point of the arc. The direction ywove after setting the radius ’a"“ PT
point will determine the direction of the arc 5 Move
Dimension option Radius and/or Angle. PC
1
1...‘_" O
Move Radi
FULL CIRCLE :

1. Select the Radius point for the new circle.
2. Select a point on the circumference of the n@ai€

Dimension option Radius.
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N

ARC FILLET (BETWEEN TANGENTS) '
1. Select a Line or Arc for the first tangent. . 2
2. Select the second Line or Arc for the seconddan B

3. Move the mouse pointer around the selected objastgou move Cadralil
shows the possible positions for the new Arc. Famtiore, Cadrail will vary
the Arc radius as you move. Click to select théumgoint of the new Arc.

Press thé\lt+key while moving to Reverse the arc (ice cream cor@st). 1 h 3
Dimension option Radius. T ®
Auto Trim AvailableExtend to Object Available Move

32

ARC FROM 3 POINTS '

1. Select the first end point (PC) for the arc (od point on an existing Line, 3

Arc, or Spiral). >
2. Select the second end point (PT). -~
3. Move the mouse to the third point on the Arc. Géldireates an arc through Move

the 3 points as you move the mouse. Click to se8ftpoint and the arc.

Dimension option Radius. 2z
1
A

TANGENT ARC

1. Select the Tangent point (or end point) on an mgdtine, Arc, or Spiral.

Move to the radius point of the Arc.

3. Move the mouse to the second End Point for the AvewCadrail will force
the new Arc to b8 angentto the existing object. The existing object wil b
trimmed at the tangent point.

N

Dimension option Length.
Auto Trim Available
Extend to Object Available

=
L

PROJECT ARC

1. Select an Arc end point. This will be the first graint for the new Arc. Move

2. Select the second end point of the new Arc by ngptlie mouse. The new -

Arc will extend from the existing Arc.

Dimension option Length.
Extend 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
2. Select a second point on the Spiral tangent lirthérdirection of the Spiral o . Move
SC. 3N
3. Select the SC of the Spiral by moving the seconfdesr end to the location 2
you like. g
1
Dimension option Length and/or Radius.
TS
e
PARALLEL TO TANGENT

1. 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 fRS tangent. Cadrail will
construct a spiral with edius equal to that of the Circle at the SC
Because the radius is fixed, th8 may not lay on the existing line
Cadrail will pick the Spiral orientation that pute TS closest to where you ¥
click on the tangent line.

Ao

1. Select the end point of an existing Circle. Thif e the SC of the Spiral.

2. Select an existing tangent Line that will contdia Spiral TS. Cadrail will
construct aspiral that matches the tangent Line at the TSThe Spiral
radius at the SC will be adjusted depending orighgent. Therefore, it is
possible for the Spiral radius to be less than th€ircle. Cadrail will pick
the Spiral orientation with the TS point nearesiteere you click on the
tangent line in Step 2.

FIT TO TANGENT
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Appendix A: Spiral Tools

=
BETWEEN TANGENT LINES !
1. Select the first tangent line. Click on the endhef tangent to indicate Pl
what quadrant to put the arc. !# o — TS
2. Select the second tangent line end point. sC T~ 1
3. Move the mouse pointer around the tangent lines. &m choose to s )+’-
place the Spirals in any of four possible quadramsge by the TS Move .
tangents. Cadrail will vary the radius as you m@k to select the 2 ’f '*.,‘ ‘.'. _;"
SC point of the new Spirals. _;}:_h ¢,_“‘ 4.‘ g
Dimension option Radius. "*‘-, .:
Auto-Trim Available @
3

5

BETWEEN TANGENTS WITH ARC .

1. Select the first tangent line. Click on the emthe tangent to indicate
what quadrant to put the arc.

2. Select the second tangent line end point.

3. Select the radius for the two Spirals. Cadrail wihstruct two equal
Spirals between the two tangents with a central Ascyou move, the
radius of the Spirals and Arc will vary. Press #ig-key while moving to
Reverse the Spirals and Arc (ice cream cone shaped)

Dimension option Radius.
Auto-Trim Available

-
. -t
TANGENT spiral i
1. Select the Tangent point (or end point) on an mgdtine, Arc, or Spiral. s Move
2. Move the mouse to the second End Point for the Siemal. Cadrail will force 2 \\
the new Spiral to b&angento the existing object. The existing object widl b 1 <
trimmed at the tangent point. eC
L4
-
Dimension optionLength and/or Radius. ,,.-*' TS
Auto-Trim Available -
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Symbol Tools

PLACE TEXT

1. Select the upper left location for the Text
2. Enter the desired Text when the Text Box and TektoE Toolbar appears in the drawing area.
3. Enter the Text Height, Font, Bold, or ltalic. Thext Height is in drawing units and will scale ihat®on to the drawing. .

|Times New Roman j B_l ,r_l I E
New Texd

Text Editing Toolbar in the Drawing Plan View.

Click here /Q%EXT STRING Text Height in

4 Drawing Units

Rotation

To change existing text in your aravvi ng Double Click the text

POINT SYMBOL

1. Select the Point Symbol from the Symbols pop upumen
2. Select the Point location or click the Symbol lématon an object.
3. Ifaflag or tree symbol was selected from the pppnenu, move the mouse pointer to rotate ancdtis&&ymbol.

Dimension option Radius, Elevation.
3d Drawing Option: This tool can be used for drawing in the sidevgie

=

DISTANCE AZIMUTH

1. Select the first reference point location. 2

2. WhenlInput Toolbarappears, enter the distance and the azimuth toetkie Azimuth
point (measured from first reference point). ‘.\

3. Continue creating new points from the first refeepoint or cancel to start

over.
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DISTANCE - ANGLE

1.
2.
3.

POINT ON LINE OR CIRCLE

Appendix A: Symbol Tools

o

Select the first reference point location.

Select the second reference point location.

Whenlnput Toolbarappears, enter the distance and the angle tcettte n
point. Distance will be measured from the firserehce point. The angle is
measured from the line between the two referenaagpo

Continue creating new points from the first refeeepoint or cancel to start
over.

i

1. Select a Point near an existing Line or Arc.

2. Cadrail will create a point exactly on the Linettlsanearest to the point you
selected. If you use the Dimension option, the pwitt be located the
distance from the end of the Line.

Dimension option Distance.
RADIUS POINT
1. Select an existing Circle and Cadrail will createéant at the Circle radius.

SAVE PICTURE IN FENCE CLLITTTy '

1.
2.
3.

4,

Select the first corner of a rectangular fence.

Select the opposite corner of the Fence rectangle..

When the Saveicture dialog appears select clipboard or file optioray. F
files you specify the file type extension in thes8&ile dialog.

Cadrail creates a file of the drawing image witthia fence you select.

The Save Picture dialog allows you to specify eitbepy to Clipboard or Save as
File. Save to Clipboard puts the image on the WivelGlipboard for other
applications to use. Save as File option leadsddSave As dialog where you
specify a file format using the file extension tyffeyou select Enter Picture Width
on the Save Picture Dialog you may enter a widttiHe image.
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Special Drawing Tools

The following tools may be combined with other aggible drawing commands.

=Y

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 hilgtd) 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 temporabilyholding 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 Toolbar (if not already selected).
2. Click on a Line, Arc, or Spiral object in the drawing area. Cadrail will highlight the object it finds.
3. Click the Auto-Align button so it is ON (pressed davn and highlighted).

If the buttons are already ON you can skip steps 2 and 3.

-
-

. Drag‘

Drop
\\ Cross the bodie

of the Objects
near the ends

4. Drag an object to a second object in the drawing ahthen drop the end of the first object onto the edi of a
second object so that the bodies of the objects If the end points of the two objects are closegether when
you drop, the Alignment tool is activated. If the Aign button is off, you can still activate alignme by holding
down the <Ctrl> key when you drop the object (or ifthe Align button is on, you can cancel Alignment ¥
holding down the <Ctrl> key).

5. Move the Mouse Pointer around the alignment pointAs you move around the four possible 90 degree
quadrants, the object will change its alignment padon on the screen. The object follows the Mousedhter
around the quadrants.

6. Click when the object on the screen is pointed irhe direction that you want.

There is a detailed example of using the Auto-Aligature in thélutorial Example Drawing 2. The CAD Edit -Align tool
can also be used to align objects.. See its dégarim the Edit tools section of the manual.
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AUTO-FIND OPTION EI

This is a powerful option button located on the élatioolbar that highlights the object the mous@teo is over. Then if you
click the mouse at that position the object hightigl is selected. If no object is selected in tleevihg, the object data for the
Auto-Find highlight object is shown in the DrawiMganager as you move the mouse. Other keyboardraptian be used with
Auto-Find. For example, GetErtshift> will draw a small circle around the nearest enthipdJsing Cancel Figure Selection
<Shift>+<Ctrl > highlights individual objects in a Figure insteafthe entire Figure as you move the mouse.

AUTO-SELECT OPTION EI

When Auto-Select is ON, on the Labels Tool bari@d will select and highlight the object that wast created by a drawing
tool. You can then edit the object in Freehand Efttitle or repeat the drawing tool.

AUTO-TRIM OPTION EI

When Auto-Trim is ON on the Drawing Tool bar (Fraadd Edit mode), Cadrail will trim the
ends of any connecting Objects that overlap a targbject.

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.

-

Trimmed

You can cancel or activate Auto-Trimming temposabiy holding down th&Ctrl> 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.

CANCEL FIGURE SELECTION

Select a single object in an existiRgureby holding down th&Ctrl> +<Shift> key when clicking the object (with tools that
do not have the Get End option you only need tsgptieeCtrl key).

CLONE PROPERTIES %

Change the current drawing default Layer and Siyleelecting an Object with the Freehand Edit soa then click the Right
Mouse Button in the drawing area to show@éB Popup Toolbar. Select Clone on the menu to change the cudramting
properties to those of the selected object.

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 tirernand. Cadrail will find
the end point nearest to where you clicked on tijead. The end point will be highlighted with a dhwircle.
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GET OBJECT

With some tools you may want to tell Cadrail to mseobject instead of clicking a point in the dnagvialso EXTEND TO
OBJECT). Press the Shift> key and the Left mouse buttornwhen selecting an object and Cadrail will usedbject with the
tool. For example, to extend an object to anotigeat, use the extend tool but click an object hiblding the<Shift> key
for the second end point of the object.

LAST TOOL

The Last Tool button on tHeMB Popup Toolbarshows the previous tool that was used. Seledbkien to return to the Last
Tool just as if it was selected from the DrawingoTBar.

POSITION FRONT/BACK

You can make one object appear on top of anothénedrawing screen using the Edit — Position itentheMain Menubar
or theRMB Popup Toolbar.

1. Select the object with theEdit Freehand Tool, and then select the Position Front or Back itenrém the

menu.

RMB POPUP TOOLBAR PLAN VIEW

There are additional tools and features found er(Right Mouse ButtongkMB Popup Toolbar Click the RMB in the Plan
View drawing area to show the toolbar.

SELECT IN FENCE

Use a Fence to select a group of objects. The tshjleat are completely enclosed within the fendebei selected. If an object
is within the fence and part of a Figure, the enfilgure will be selected.

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 the objects that are totallglesed within the fence.

UNDO/REDO

To Undo the last drawing change, seledit-Undo on theMain Menu Cadrail will reverse the last drawing Action. écend
method to Undo is to click for tHeMB Popup Toolbarand then Click the Undo button on the toolbar.

REDO the last Undo by selectirigdit-Redo on bar or on the RMB Popup Toolbar. Cadrail vaNerse the last Undo drawing
Action.
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Appendix B: What's On the DVD?

An optional DVD is available with the Cadrail pragn and 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 @adtisc in the folder namedRAWINGS

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 namtepart 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 otheragoeverything on an O scale layout is around dotl# size as HO.
Therefore, to convert an HO figure to O, selectRitggre-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
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Index
3D Runrail, 86
3d shapes, 76
3d Terrain Grid, 43
3d View
Example Tutor, 40
3D View 59
3d View Print, 61
3d View Save Picture, 61
About Manual, 2
Add To Figure, 114
align
cancel/activate, 127
Align, 24, 109, 114
Freehand Edit, 127
All Objects, 46
Angle
Units, 81
angles, 74, 90
Angles 73
Arc, 18, 24
Arc from 3 points, 122
Arc Tools, 121
Arcs, 109
AUTO CREATE FIGURE, 116
Auto-Align, 127
Auto-Emankment, 43
Auto-Find, 128
Automatic Updates, 72
Auto-Save 72
Auto-Select, 128
Auto-Terrain 3D View, 62
Auto-Trim, 128
Azimuth 18
backup, 72
Base Elevation, 62
BETWEEN 2 CIRCLES
line, 119

BETWEEN 2 Tangents Spiral, 124

Bird’s Eye View, 86

bitmap, 20, 77, 79

BMP format, 79

bold, 72, 125

border, 58

Bottom Tool, 4

building the layout, 93

Cab View, 86

CAD Edit Mode, 111

Cadrail Preferences, 71

cancel, 128

Cars, 86

Change 36
Coordinates, 75

change coordinates, 110

change file name, 12

change Layer, 110

Change Obiject, 67

Change Properties, 111
Change Properties, Figures
Toolbox, 69
change Style, 110
circle, 18
Circle, 24
CIRCLE TO POINT, 119
Circle Tools, 121
clearance, 88
clicking, 7
Clipboard, 79
Clone, 75
Clone Properties, 63, 111, 128
close drawing, 10
color, 71
Color Fill, 53
compound curve, 90
connect, 24
Align, 114
Connect Turnout, 117
convert, 79
Convert previous version, 103
coordinate, 10
Coordinate Input, 29
coordinate system, 44
coordinates, 75
Copy, 28, 111
create, 13
Create Figure, 35
CREATE FIGURE, 114
CREATE POLYLINE, 118
Create Text, 125
Creating, 13
Crossover, 98
Crossover Turnouts, 117
cube, 76
current properties, 63
cursor shapes, 8
curve, 90
cylinder, 76
Data Between Points, 116
default
preferences, 71
default settings, 72
Degrees Minutes 73
Delete, 111
Delete Definition (Figure), 114
Delete Style, 66
delta, 19
Delta X, Y, 75
design guidlines, 87
dimension, 100
Dimension, 29
Dimension format, 72
Dimension Line, 120
Dimension Option

Mouse Pointer Shapes, 8
Dimension Options, 74
Dimension Size, 70
Direction, 84
Display, 48
Display Labels, 48
Distance

Units, 81
Distance - Angle, 126
Distance - Azimuth, 125
Divide, 36

Commands, 115
double, 91
Double line, 66
double-clicking, 7
download problems, 102
Drag Screen, 46
dragging, 7
drawing, 87
Drawing Figures Treeview, 68
Drawing Manager, 67
Drawing Preferences, 70
drawing setup, 70
Drawing Tabs, 10
Drawing Template, 70
Drawing Tool Bar, 11
Drawing Tutorial, 21
DXF, 79
easement, 19, 90, 92, 100
Edit, 15, 22, 107

tools, 107
Edit Figures, 68
Edit Freehand

Mouse Pointer Shapes, 8
Edit Freehand Mode, 107
Edit Freehand Tools, 15
Edit Freehand Tools, 22
Edit Object, 75, 110

Drawing Manager, 67
Edit Objects, 67
Edit Picture, 77
Edit Tool Group, 107
Editing, 13
electronic mail, 3
Elevate Object Tool, 113
Elevate Tree Symbols, 113
elevation, 62, 113

discussion, 93

example, 35

labels, 48
Elevation, 56

showing 48
elevations, 37
Emankment, 43
end, 12

getting, snaping, 128



end a command 14
End Cap, 66
End Caps, 68
end points
labels, 48
Entering Numbers, 73
equipment, 1
Esc, 6
Exit, 12
Export, 79
Export PDF, 79
exporting, 79
extend
to object, 129
Extend
Mouse Pointer Shapes, 8
EXTEND, 116
extension, 12
Extents, 46
features, 5
feet, 73
Feet Inches Input, 73
fence, 129
Fence, 129
Figure, 20, 50, 100
cancel selection, 128
FIGURE
CREATE, 114
Figure Name, 53
Figure Tools, 116
Figure-Properties, 51
Figures, 27, 101
Figures Library, 69
Figures Tool Box, 50
Figures, Ordering, 68
file
Open, 9
file format, 79
File Open Dialog, 9
Fill Child Figures, 53
Fill Color, 53
fill Figure, 53
Fill Opacity, 53
filled Figure, 54
Fillet ARC, 122
Find All Turnouts, 85
Find, Auto, 128
fit to Tangent, 123
Fixed Line Style, 65
Flat Line Style, 65
Flip, 112
font
drawing, 70
screen, 72
Text, 125
format, 79
free hand Line, 118
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FREE HAND Point, 125
Free HAND Spiral, 123
Freehand Edit Mode 107, 110
Freehand Edit Tools, 15
Freeze 17, 48
frog, 94
Front/Back, 129
Full CIRCLE, 121
getend, 128
Get End, 23, 128
Get Object, 129
GIF format, 79
grade 37
Freehand Edit, 78
labels, 48
Grade
defined, 56
showing 48
grid, 26, 47
grid line printing, 104
group, 20, 50, 129
handle, 109
heading, 58
helix, 91
Help
Tech Support, 3
hot keys, 6
Hot Keys, 6, 61
image, 20, 77
import, 79
Import, 79
importing, 79
inch, 73
increment
Grid, 47
Snap, 47
Input Object Number, 74
Input Toolbar, 73
insert
Figure, 69
Insert Picture, 77
Insert Turnout, 116
install, 1
Installation problems, 102
Instruction Line, 5
intersect, 115
italic, 72, 125
join, 24
JPG format, 79
key board shortcuts, 6
keyboard, 6
keys
shortcut, 6, 61
label
screen, 48
Ladder, 117
drawing yards, 96

Landscape 58
Last Tool, 75
Last View, 46
layer, 17, 64, 100
Layer, 111
delete 64
new, 64
Layer and Styles 36, 63
Layer Contol 3D View, 62
Layer Properties Tab, 68
Layer Structure, 64
Layers
Importing, 80
Layout Tab, 57
Length, 18, 29
length of curve, 19
Libraries, 130
Library Folder, 80
Library Tab
Drawing Manager, 69
Limits, 81
line
defined, 18
style,width, 65
Line Dimension format, 72
Line End Caps, 68
line size, 103
Line Tools, 118
load Figures, 69
Locked, 52
Main Menu, 4
Materials Report, 80
merge
drawing, 79
mesh, 62
monitor, 1
mountain, 43
Mouse Pointer Shapes, 8
Move Style, 66
moving, 7
MULTIPLE LINES , 118
name
drawing, 12
Figure, 53
new
object, 14
new drawing, 12
New Drawing, 70
New Style, 66
North, 18
Numbers, Entering, 73
object da, 128
Object Data Grid, 67
object number, 17, 48
Object Number Input, 74
Object Tab
Drawing Manager, 67



Object, Edit, 67
objects, 17
ODG

Popup Toolbar, 75
Offset, 36, 66
OFFSET, 115
old version, 103
Opacity, 53
open, 9
Open Figures, 69
operation, 82
operation, train, 82
Optimize Drawing, 81
Overhead View, 86
paper, 57
Paper size, 58
parallel, 66
parallel lines, 91
PARALLEL to Tangent, 123
Parent and Child Layers, 64
pattern, 53
PC, 19
PC to Radius, 121
PDF format, 79
perpendicular, 119

defined, 19
Personal Library, 80
Pl, 94
Picture, 77
Picture fill (Figure), 54
Picture Format, 126
Picture Obiject, 20
Picture Paint, 77
Picture Size, 126
Picture, 3d View Save, 61
Place Train, 83
Plan View 10, 44
PNG format, 79
Point on Line or Circle, 126
Point Tools, 125
Point Train, 84
pointing, 7
Polyline, 118
POP UP elevation, 113
Popup Menu, 129
Popup Toolbar, 75
Position Front/Back, 129
Preferences, 71
print, 57

3d View, 61
Print PDF, 79
Printer Setup, 58
printing problems, 104
Profile

Selecting, 75
Profile Dialog, 78
Project ARC, 122
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properties, 63
Properties, 109

changing, 111

Figure, 51
Properties Tab, 68
Properties, Change, 67
PT, 19
guestions

support, 3
Quick Edit Tools, 15
quit, 12
radius, 18

labels, 48
Radius Point, 126
Radius to PC, 121
railroad guidlines, 87
RECTANGLE, 118
Redo, 16, 129
Redraw, 46
Remove From Figure, 114
rename file, 12
Requirements, 1
resize

tool, 112
Reverse, 84
REVERSE ARC, 112
reverse curve, 89
RMB Popup Menu, 129
RMB Popup Toolbar, 75
rotate, 112
Rotate, 108

Mouse Pointer Shapes, 8
Runrail, 82
Runrail 3D, 86
Runrail problems, 101
save

auto, 71
Save, 72

drawing, 12

settings, 81
Save As, 12
Save Picture, 126
Save Picture 3d View, 61
SC, 19
scalable line style, 65
scale

model railroad, 87

print to, 57

tool, 112
segments, 113
selecting, 7
Send Front/Back, 129
settings, 72
setup

preferences, 71
Setup, 1
Setup problems, 102

Shape Builder, 76
shortcut, 6, 61
shortcut keys, 6
Show All Objects, 46
Side View
defined, 49
example, 39
Siding, 97
simulation, 82
size, 112
drawing, 45
Size Picture, 126
Slide Turnout, 117
slope, 56
snap, 47
to end, 128
to end point, 128
Snap 30
Solid Line Style, 65
Spacing, 113
Speed, 86
spiral, 19, 92, 100
Spiral Tools, 123
station
defined, 55
example, 39
labels, 48
Stations 39
Stop Train, 86
style, 65
Style, 17, 111
Style Delete, 66
Style Move, 66
Style New, 66

Style Properties Tab, 68

Styles, 63
Importing, 80
support, 3
switch, 95
drawing, 94
drawing yards, 96
Switch, 52
Builder, 76
switches, 84
Symbol, 125

Symbol Fit Terrain, 113

Symbols, 19
Tabs, 10
tangent

defined, 18
Tangent, 89
tangent ARC, 122
tangent IINE, 120
tangent SPIRAL, 124
Technical Support, 3
Template, 70
Terrain, 43, 62



Terrain Fit Trees, 113
Terrain Grid, 43

text, 20

Text, 125

Text Box, 73

Text Height, 70

Text Help, 3

tips, 21

tool bar positions, 72
Top Tool, 5

Track Libraries , 130
Track Library, 80
train properties, 85
Train Speed, 86
transparency, 54
Transparent, 53
Trees Fit Terrain, 113
Treeview, Drawing, 68
Trim, 115, 128
Trouble Shooting, 81
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TS, 19
turnout, 94, 130
Turnout, 95
connect, 117
crossover, 117
drawing yards, 96
insert, 116
property, 52
slide, 117
Turnout Builder, 76
Turnout Ladder, 117
turnouts
find all, 85
Turnouts, 84
TUTOR, 29
Tutorial, 21
Un-Couple, 84
Undo, 16, 129
units, 58, 70, 81
Units, Input, 73

Updates Automatic, 72
VERTICAL LINE, 119
View, 10, 26, 44
Visible 17, 48, 63
window, 44
window settings, 81
window size, 72
wire mesh, 62
WMF file format, 79
WMF format, 79
Work Sheet, 80
yard, 97

drawing, 96
Yard, 117
Yard Builder, 77
yards, 52
Zoom In, 46
Zoom Out, 46
Zoom to Object, 46



