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1. Introduction

Thank you for purchasing’ Planltwe havecreated this program to bring more enjoyment to your model

railroading, and more pleasure and success in your track planning. Please take a few minutes to read this
manual, as a little knowledge can increase your ability greatly.

3 Planlt is a powerful &D program designed specifically for the needs of model railroading. The

program draws strongly from the Windows user interface methods, such aslidgimg the mouse, and

using the Control, Shift and Alt keys during editing. You can choose betweénRhe-BlavesRe | ea s e 0
drawing stylMove€t i theé 8CHY¥Ilekto suit your preference,
make creating complex designs easier than ever before.

First, this manual presents tutorial examples to introduce you’t® B asttatkéand terrain editing
techniques with simple track plans. Then, later chapters des&tiBd 3a n| t 6 s f eAtutarialiss i n det a
providedin Chapter28to demonstrate using“®lanlt for both sectional and flex track.

Enjoy using & Planlt, and enjoy your model railroad!

1.1 System Requirements

3" Planlt requires an RP€ompatible computer with a Pentium processor (or newer). It operates under
Windows XP, VistaWindows7, Windows8, and WindowslO. It need a minimum 100 MB of disk and

512 MB of RAM beyond your other programs. Sincé Blanlt is a true CAD program, it performs better
with faster processorsnore memory, and accelerated video graphics camdh as the NVIDIA GTX
series

1.2 Right Mouse Button and Mac use

Some systems have software that allows the function of the right mouse button to be modified. Disable this
feature when running the program. Al so, some systems
message when the left m@ubutton is already down. If you are having a problem +ifjbking when the

left button is pressed, the space bar can be used in the same manner as the right mouse button.

Mac users can also us& ®lanlt, using the space key as described above. Befstpance is usually

found under BootCamand CrossovelYMWare and Parallels have shown good resagtsvell For fastest

3D rendering, look for a version that supports hardware acceleration of OpenGL, the 3D graphics rendering
system used by3Planlt. BootCamp operates under Windows, and always has hardware acceleration
available.

For convenient access to hotkeys that dondt exi st on
PC-compatible Apple Keyboardpgrade Alternatively, you can us€ools/ Shortcutsto assign commaisd
to keysyou prefer.

(Windows XR Vista, Windows 7 Windows 8and Windowsl0 are trademarks of Microsoft Corporation)



Introduction 39 Planlt

1.3 Installation

To install 3rd Planit on your machine, place the-ROM in anavailable drive. If you have AutBun
enabled, the "8 Planlt InstallationWizard will appear. If not, run the progradpi_full 11 _xx_yyy.exeon
the CD to install ¥ Planlt.

1.3.1 Adobe Acrobat

The Tutori al and t heedundP bR fdmat, Md can belreachusieg the free Aarobdt

Reader available dtttp://www.adobe.com I f you dondt have Acrobat Reade
you wi ||l not be abl e to oniyoarwompdteee Tut orial or User ds N
1.3.2 Customer Site

You can also visit the El Dorado Softwateistomer Site using your Web Browser. This site contains the
most recent updates of software, as well as advice on naittebd design and construction:

http://www.TrackPlanning.com/release.htm

An online forum is available for interaction with othét Blanlt users:

http://groups.yahoo.com/group/3rdPlanit

Online support forum for technical issues:
http://forum.3rdPlanlt.com/


http://www.adobe.com/

2. Getting Started

2.1 Starting 3" Planlt
Once you have installed’®lanlt on your computer, you

can begin using it by pressing the Start button on t
Windows task bar, then selectingfjj Planlt. You may
also start ¥ Planlt by opening a file with the extensior

A. 3pi , once you have c¢r

V' Present this screen
when 3rd Planlt starts

When you start % Planlt you will be shown the Startup 74 X
leal’d Here yOU are g'ven a ChOICE Of V|eW|ng th & {Open the Tutorial [requires Adobe Acrobat to be installed on your computerf

" Start the I_.a;v“a-u\ Wizard to outline a Room or an N-Trak module

Tut(_)rial, starting the Layout Wizarh tool to _help you WSy e e
design a room or an-Nrak module), or starting a new [ atenenfes ackdawra
art a new Sectional Track drawing

Sectional or Flexirack drawing. To begin a new
drawing selecta categoryand pres©K.

Youodl | a | ofdhe-Bay @ialog. Thisicgntains hints on using 3 |
Planlt that chage each time you start the program. You can also m¢ | ¥ biayeuknow.. oA Ti

through them one at a time. You can disable the feature using the chec || ks smesiitiant || eeste
at the bottom. mec:e the Left Mouse Button guickly,

2.2 Lower-Resolution Displays  show s st

If you are using a loweresolution display, such &90x600,
you may see a displajngilar to the example at the right. 5 £ 1 i o s 10 | B 2|7 2 A 0| BRI ErE

DSE& ¢t eex 2a||iErlsrz g BO2 SR

You can customize the appearance dPBanlt in many ways Fr_=ssaa - — =
to provide the best working area for your particular neec:«

First, youdll want to resi:a
side of the screen. Point to the bardetween the toolbars 32 z
and the drawing grid until you see a doubteled arrow *.
appear. Press and hold the left mouse button, then move * =

v
border until the toolbars have a pleasing size. M

S =)
S5 eospmen

Landscage
Foling siock.
Trac

D

o

iaA

You may also turn the various toolbars at the top on and
as you vish, or move them so they are floating. To tur
toolbars on and off, use th& i ew / T onehub

ack plan.

| bar s

selection. To Afl oato a t 0.t — he pai

top or left side, press and hold the left mouse button, and drag

the toolbar elsewhere. Yiocan prevent it from rdocking by holding the Ctrl key down while you drag
After you change toolbars, you can once again fill the drawing area with the Grid by seléeting
Zoom / Full Grid or by pressinghift+F3.

At the bottom of the drawing window, you can

it.

see

you to select from several open documents quite easily. You can reclaim this space by disabling the

Window / Workbook Style menu selection.

on

t .
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2.3 The User Interface and Controls

When you start "8 Planlt the first time, a number of standard conditions are set up for your convenience.
The first time you start"3Planlt, itwill look very much like this:

Document Br

“#, 3rd Planit - [Plan1]
. ”@ Flo Edt View Action Todk Window Heo |9 B Ny 7 2 0 R R | o R | D < La) |1

File Bar ____jincas| /oo |soE i lrzlcas aea)or L PI Menu Bar Buttons

ﬁ W (2 112 I£58 B [ ||| Line [defauits] =~

¢ - I~ Property Bar
Rulers — & ) i :

g i Ef snnn?' 4__ ObJeCt Data

A s Window

&
= 1o
= «— il =
/Vj o — ;

ToolKit 5 - d Drawing area

P =

L — Standard Library |

i e

™ |2 Roling stack

Q2 B Track

12

¢ | fes

¥ .

& <«——— Library Bar

I Ha L

Planl

Status Bar_> The Draw Todl s active: [0 [[Zz [x2le7e"  [v23911/32° [Mdstace  [Vdstance 4

In this chapter, we will introduce the controls you use to create and modify your drawing. afeheight
primary controls oinformational areas within8Planlt. They are:

ToolKit Control
Property Bar
Document Bar
Object Data Window
Library Bar

File Bar

Status Bar

Menu Bar Buttons



3. Controls

3.1 ToolKit Control

Perhaps the most important control is the ToolKit control, along the left side of the view. This control lists
all the editing tools available for you to use. As is the case with“aPlanlt toolbars, the ToolKit is a
floating, dockable toolbaiThis means you can move it to another area of the view if you wigace it
anywhere on your Windows desktop for your use.

3.1.1

3¢ Planit offers a unique feature to save Space ON y(EEEE———————— s
display, and provide you with convenient access to {==8s— - —=lgscoezsespasoalor Jeseda o,
ToolKit wherever your cursor may be pointed. To try th
feature outpoint to the two lines at the top of the ToolKit
press the left mouse button and drag the ToolKit onto |
drawing area, resulting in a display such as the example.
ToolKit assumes a compact rectangular shape when i
floating. As you can see, thigives you a lot more room for
the design area itself. You can pr&dsift+F3 to make the

grid fill the available space once again. The grid is ®2R0

foot area in which you wildraw your track plan, seen at low
magnification. The size of the grid can be changed irFilee

/ Settings / Units/ Drawing dimensions

What 6s mor e, when you select a t inmekimplyibyclicdingshappear s!
right mouse button when you are not pointing at an object. It will repeatedly appear and disappear as you
successively click the right mouse button, always positioned near your cursor for easy access. If you
doubleclick the righ mouse button, the Context Meohoices will be presented instead of the ToolKit.

Floating ToolKit

Il
T D riews e

This way, the ToolKit is always where you need it!

3.1.2 ToolKit

When you drag the ToolKit from its docked position, it will appear as shown at
right. As you change tools or tools modes, the box will resize to concisely dis
the available commands.

T

ool K.t

[+ & 49

Looking below the Draw Tool, you can see the various objects that can be dr
Lines, Circles, Points, Texturnouts, Helix objects, Polygons, Images and Mesh

/0= A

The Draw Line button is pressed in the example. There are ninedliae options =< & 0O &
in the next group of buttons: freehand lines (selected), #imdtj rectangle, vertical 5 g G&
lines, line perpendical to another object, line tangent to another object, and i

to be treated as couplers. (You can choose to start with the Selecaclivel in IT ad 120 |t
Tools / Options / Startup). Y R
These tools may be used to design track, terraitdibgs, equipment and anything  og

else you want for your model railroad. You will be introduced to each of these t

and tkeir usein the next chapter
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3.2 Property Bar

This control allows you to change the [
propertiesof one or more objects, or to se ,

the default properties assigned to ne |Mainlayer [
objects. From the left to the right, the
controls in the property bar operate as follows:

= fig Ty 5 & Aa o @

Layer Select When no object is selected, shows the layer in which all new objects will be
created. When an object is selected, shows the layer that holds the object. You
may change either the default layer for new objects or the layer holding a
selected object using the palown menu.

Line Style Shows the line style of the currently selected object, or the line style of newly
created objects of the current type. You may select a default style for Lines,
Circles and Points independently.

Line styles

= —l=l=|=| =| ~|-|--]--=| == |* (s [w]= ]

“|riviy|eleoje| 7|r(viv| =" |0 w-]|-||

When you press theine Style button you are presented with a choice menu

that shows the ten higépeed line styles, and a button to set the Native Line

Width of solid lines. There is also an assortment of wood andelathents that

you <can select (see the <chapter AWood an
choice is Ighlighted. Highspeed lines are fixed width and always available, so

they draw very quickly. Native line widths are used in trees, buildings and other

objects that a user may wish to enhance in certain views, such as 3D rendering.

Not e: A n oebipeenvidth & set to thé same width as the kighed
line width the first time the line style is set to any style other than hairline. From
that time on, the native line width is independent of the-Bjgged line width.

Set Line Color (RGB) Set the Ine color of the currently selected object or objects; if no object is
selected, set the default color for newly created objects of the current type. You
may select a default line color for Lines, Circles and Points independently. This
color isfAiNa¢iolkej eotl s 0. I f yoQolorlBave set ur
Layer (Alt+B) you wondét see this color. To see
pressAlt+N or File / Settings/ Display / Native Object Colors

After pressing theSet Color button, you are presented with a standard Color
Selection dialog box. In addition to the array of default colors, you may create
virtually any color you desire, and add yaolor to a palette of 16 possible
custom colors that is saved with the document.

Set Fill Color Set the fill color of the currently selected polygon or polygons; if no object is
selected set theefault color for newly created polygons. As with thet Line
Color command, the standard Windows Color Selection dialog box is presented.

Set Back Color Set the fill color of the backside of the currently selected polygowlggpns; if
no object is selected, set the default backside color for newly created polygons.
Set Cut and Fill Set the Cut and Fill profile for the currently selected object, or the default for
new objects ofthecumet t ype. See the chapter on fATer
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Set Font (Aa) Set the font of the currently selected text object or objects. If no text object is
selected, set the default font for newly created text objects. For more
information, se the Object Properties chapter.

Set Elevationand Grade Sets the Elevation and grade of the currently selected object or path. For more
information, see the chapter on Object Properties.

Properties Brings up the Object Properties dialog for the selected object(s).

3.3 Document Bar

The Document Bacontrols settings that are carried with the doeotrfrom session to session, or enable
alternate views of your current document. From left to right, the Document Bar controls operation as
follows:

Documert

HEM ey eSE 22 BEE | OX

Snap on/off Turn the snap feature on or off. If snap is on, the curssrip¢ i on fAsnapso to
imaginary grid while drawing, moving and many other similar operations. The
shap grid settings are different than the display grid (described below) and are
generally much finer on the order of an inch, a centimeter or similar distan

Grid on/off Turns the grid on or off. You may control the grid spacing and colors iRikhe
/ Settingsmenu choice.

Track on/off You can enable and disable automatic display of rails and ties with this button.
When active, rails and ties appear as you increase viewing magnification.

Show Ballast Turns on and off the automatic display of AlBallast in 2D and 3D @ws.
Show Roadbed Turns on and off the automatic display of AlRoadbed in 2D and 3D views.
Show switchstands Turns on and off the automatic display of switchstands in 2D and 3D views.
Showspline ends Show and hde the flex tips on spline segments.

Show turnout routing  Toggle routing mode to control the routing of turnouts in the 2D plan view.
Click a turnout to change its routing when this mode is selected.

Modify layers Brings up theEnable Layersdialog (Ctrl+D ). With this control, you prioritize
the layers for display, create new layers or modify the existing layers. By
doubleclicking on a layer opressing the modify button in the dialog box, you
can enable or disable a layer from view, freeze the layer from further changes,
define whether it creates track, determine whether it will show in the document
map or set the layer colors. See the Lagbapterfor more information.

Modify Active Layer Brings up theModify Layer dialog (Ctrl+Shift+D ). You can enable or disable
a layer from view, freezéhe layer from further changes, define whether it
creates track, determine whether it will show in the document map or set the
layer colors. See tHeayers chaptefor more information.

Edit only Active Layer Locks the objects in all layers except the Active Layer. This helps prevent
accidentally moving or modifying the wrong object.

Document Mapon/off ~ Turns on o off the display of the full plan in a smaller window. This display
provides a view of the entire plan and allows you to navigate around the layout
while you are zoomed into the main window.
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Display Object List Brings up the interactive Object Listou may also preds8. The Object List is
useful for editing or locating objects within a drawing. See the Object List
chapter for more informatio

Display Profile View Show a profile view of the track selected in a Path.

Set Spiral Length Controls the length of Spiral Easements when th
are created, relative to the radius of the Circle
which they are connected.

Spiral length

After clicking the Set Spiral Length button,
you are giverthe Spiral Length choice menu swisie: 2

The current selection is highlighted® ®Planit

automatically creates easements betwe - j—— | -
circles and tangents for you. This menu allow trgior
you to choose short, medium, long or fixec
length spirals. Longer Spiral Easements regjui | s = x| ey

more room, both from the center of the circl i
and along the tangent, but look more pleasing o

100

-

Length max at radius fimes

By pressing the cheekarked button, you may adjust the length of short,
medium long and fixedength spirals. Use the slider to set spiral length from 1

to 10Q as a percent of the maximum spiral lengtissible when you are making

a connection. The fiel&ixed length determines the size of all new fixéehgth
spirals.Using shorter easement$or broader curves makes spirals shorter as

the radius of a curve increases. Many users prefer this setting as it saves space in
the layout yet is quite appropriate for smooth operations.

Uncouple Uncouple the select fatg stock and/or locomotives from their neighbors.
3.4 Rulers

Two rulers are provided to help navigate around yo JJ i -
drawing. The rulerso zer “:”@ED@E-‘E|§@‘; to the o
0

of the drawing, location (0.0, 0.0, 0.0). The rulel[
extend in both th positive and negative direction, witt
rules appropriate to tHénits setting of the drawing.

At the point where the two rulers intersect at the upg
left, there is a small square. This square allows you
reset t h eulerdoriginywihichg dfaults to the
lower left of the grid (0, 0, 0). To move the origin, poir
the cursor to the square
and hold the left mouse button, then drag the origin
where you want it in the drawing.

]

ersection

Ifyouhol d t he AIlt key down while moving the origin, y o
This |l ets Yasedihawoftadrn wns f r-lefncornef of your anmaompdicee, t he | o
of rolling stock.To reset the originto (0, 0,Joublec | i ck t he box at the rulersé ir
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3.5 The Object Data Window

2 ]
The Object Data Window providescomplée display of the details of ngefﬁ::t:llw E"ng':;:iunniw

objects, as well as the abili | =7 L|ogr tain di
are drawing. You can also charttye layer of an object (or a selectio] - &# o ;? 3000

of several objects) by clicking on the Layer field in thetfdata line. t;} wm E: gggg

When you start "8 Planlt, you will see the display shown at tt fﬁ”-””z Z‘ﬁ”-m

immediate right. The fields for a Line are, from top to bottom, Len¢| i, o,

Delta X, Y and Z, Azimuth, Grade, and the starting and ending X|~ & v oo

and Z coordinates. See Appendix C fapre information. The last i ﬁ

entry shows the CwandFill for the object; see the Terrain chapter. i o i o

If you select the Draw Circleol, you will see the display at the fa = 2 o

right. Most of the fields are the same, but the circle includes ti e Line 1]

angle, and start and end azimuths. In this exantpéeRadiuof new = e e = g

circles has been locked at 30| &uw | %o ype has
for that type of object. JT * j *®

When you draw an object, the Object Data Window is updated w 5; e E;E

you are drawing so you can monitor the progress of thecbbjea o e Ty

existing object can be selected, and its dimensions will similarly i‘nm iém

shown. Please note the example at the far right. You may dolitke oy 170 oy 170

any field for an existing object and edit its value to change & 15 o 188"

dimension. If you are changing the gradeg start or end height will ﬁ o Cut and il ﬁ et ot and il

be changed to achieve the desired grégti can righiclick the

Object Data Window to select o xedo) .
To lock a dimension, make sure no obj ecasshovmmte sel ect ¢
the wupper right. Double click any displayed field t

complete entry of the number, the Lock will automatically be highlighted. You can Lock and Unlock fields
by clicking the Lock icon to the leftfdhe field. More than one dimension can be locked at a time. When
you draw new objects, their locked dimensions will be fixed to the values shown in the window, while
others remain free.

3.6 Non-Proportional Resizing

By default, if you resize an object using the Object Data Window, the object resizes in all dimensions
proportionally. For example, if you change the dX of a Polygon, its dY will change by the aton& ou

can change the resizing to N&moportional by rightlicking in the Object Data Window and selecting
Non-Proportional Resizing.

3.7 Library Bar

2=l

Using the Library Baryou can insert objects into your drawing or add custom|fzme ——

objects to the library. The Library Bar has many capabilises, t 6 s b e e n | oo a
chapter of its own. LASERkE O

Note: you may also choose to have the Library and Data Bars appear as t L
overlapping tabs in one window. Selebbols / Options / Controls / Tabbed o
Data/Library bar . ot HO

Micro Engineering HO
== ME70 #E burnout
—= MEB3 #E turnout
NKRA HO

Peco 100HO

Peco 7B HD

Filz HO

Shinchara 100 HO
Shinohara 70 HO
Shinchara HOn3




Controls 3rd Planlt

3.8 File Bar
This standard toolbar allows you to create n&

Planlt files, open a file, save the current file or print tt i
current file. The common edit functions Cut, Copy ar h=EdS | & B X | PR

Paste are also available. The two buttons at the rigmt
are Undo and Redo, and are only highlighted when

3.9 Status Bar

The Status Baat the bottomof the 3° Planlt program window displays helpful hints as you use the
program. The green be allows you to swap into 3D and back to 2D. To its right is an indication of the
current 2D view in this case, looking down along the Z axis.

The Select Tool is active P2z wosz13aer ve0sser  [deDt | 0

Next come two pairs of status fields. The two left fields displays the current cursor location, and the two
right fields display the amount the cursor has moved during the current operation. You can expand or
reduce the size of these fields usWigw / Toolbars / Increase/decrease position widtbr the hot keys
Ctrl+Alt+PgUp andCtrl+Alt+PgDn .

There are many outp styles available for position information. The Fractional Inches option is shown in
this example, but you can also select decimal and/or metric representatiortsleSe8ettings for the
complete list of output styles for position measurements.

3.10 Menu Bar Buttons

3 Planlt allows you to have toolbar buttons embedded in the menu bar. As this space is typically unused,
this allows you to have more buttons available while keeping the drawing area as large as possible. You
may customize the buttons in the Menu Bar, a$ agein all toolbars, fronTools / Customize

You can enable and disable this option fréaols / Options / Controls / Menu Bar Buttons

3.11 Snapshot Bar

You can save the positions of the 3D Camera and Origémapshots The 3D Camera and Origin control

wha you see in 3D. Taking a snapshot allows you to return to the same position and view at a later time, to
see the layout with design changes in place. Display of this bar is controlled using the menvieloice
Toolbars / Snapshot Bar Each time you taka snapshot, the location of both Camera and Origin is saved.
Clicking the name of a snapshot moves Camera and Origin to their positions when the snapshot was taken.

3.12 Animation Bar

Some sample files have animations in them. You can control display of this bar using the menu choice
View / Toolbars / Animation Bar. Clicking on a checkbox in the Animation Bar starts or stops the chosen
animation. At this time, animations are not supgdfor general use.

10



4. The ToolKit

The ToolKit is the most frequently used control in 3rd Planlt, and the most powerful. As a result, it takes
the most time to learn. A lot of information willbepraseed i n this section, so donb
dondt recall it all as you read.

Also remember that you learn best by usingot by reading. A quick read of this section will familiarize

you with the ToolKit After that, you will find hat the icons and ToolTigsel p you wunderstand t|
functions, and this section will serve as a good reference. (ToolTips are the small text boxes that are

displayed when you point at a button or other similar control.)

4.1 The Draw Tool

41.1 Line drawing

The ToolKit display shown at the right contains buttons for drawing lines in T

different stylesEach style shown in the bottom rows of the ToolKit changes as

select a different typ of object to draw. If the snap grid is enabled, the start and II SRF EREN
points of any line will be aligned to a grid intersection. ;O s A

Freehand line Draw a line from any point to any other point. Movi =
the mouse to the starting point, prels teft mouse

button and drag the mouse to the end point. Wh & X o B

you release the mouse button, the new line is adc l_

s

— |t
to the document. ~ O |z

: . . N ¥y Q@
Multi -segment line Draws several lines, one after another. When | ™
segments have been drawn,ube-click the Left | &&
Mouse Button to end the mukiegment draw, or
press the Esc kdgp abort it.

Rectangle Draw a rectangle of four connected lines. You may use the Undo command
(Ctrl+2) to remove all four lines with a single keystroke.

Vertical line Draw a vertical line at the position the left mouse button is next clicked.
After clicking the mouse, you will be presented a dialog box to enter the
starting and ending elevations of firee.

Perpendicular line Draw a line perpendicular to an object. You may draw a line perpendicular
to any object other than a point.
Tangent line Draw a line tangent to an object. You may draw a line tangent to any object
other than a point, including ather line. If you draw a line tangent to
another Iline, it effectively Aprojectso
Projecting line Draw a line projecting from the end of an existing object.
Draw curve and line Draw a transition curve and a line projectifigm the end of an existing
circle.
Coupler Draw a coupler for use in Rolling Stock groups (see the Rolling Stock
chapter).

11
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4.1.2 Circle drawing

A circle can be complete, or can be partial (a curvbg @xample at the right shows ffeela;
the ToolKit when you wish to draw a circle.

Draw from center

Draw from tangent

Draw tangentto object

Draw Projecting Curve

Draw Transition Curve

When you are drawing a circle, its color may be red or bldck. t he ci rcl eds radi
Minimum Radiusfor the layer, it will be red. When the radius is equal to or larger than the minimum, it

| | S =
In this mode, you start the circle draw by pressing t
left mouse button at the location which will be th  # IE = A
center of the circle. Agou hold the button and draw _- = @ &%
the cursor away from the center, the circle enlargs .
Release the mouse button to complete the circle. & & o B

Another way of drawing a circle is to start the circl @ o W
on its tangentpulling the center of the circle away <

from the tangent point .
the point.

This is similar to Draw From Tangent. In this mode, you must click an
existing object (line, circle or spiral) to begin your draw. The circle is then

cl

e

drawn tangent to the selected object and you cannot rotate the circle out of

alignment. Hold the Alt key while clicking the first object to select the exact

endpoint of the ob as the tangent point.

Draw a partial circle (a curve) projecting from an existing object, tangent to

an endpoint. Hold down th8hift key to change the radius of the curve.
you click the Right Mouse Button while drawing, theediion of the curve
will swap. If an Scurve is formed, a short segment of straight track will
inserted.

Draw an easement (a transition curve) and a curve projecting from an

existing object, tangent to an endpoint. Hold down$hit key to change

the radius of the curve. If you click the Right Mouse Button while drawing,

If

be

the direction of the curve will swap. If ancarve is formed, two easements

will join the curves.

will be black. Once you are done drawing the circle it assumes its normal color based ssttyoys.

4.1.3 Point drawing

Several kinds of poidike objects can be drawn with this tool. A simple point | s
usually drawn for reference when creating the drawing. Four drawing modes II b 4 Q

available forpoints:
Draw freehand

Draw at center of circle

Draw Reference Point

Draw Light

Draw Viewpoint

/Ol s A

To draw a point at the exact center of the circle, clit <& @ 5
the left mouse button while pointing at akristing = & &% & &

Draws the point at the cursor location.

circle.
T (=]
A Reference Point provides aid in constructing tf FJ") X
l ayout . Refer to the <ch P esi
your Layouto for instructrons on

points. The Reference Point is draatrthe cursor location.

Draws a Light at the cursor locatiohights are used in 3D rendering of

buildings and terrain to provide realistic views of the design.

Places a Viewpoint at the cursor locatién. vi ewpoi nt i s

which the 3D Cameraan sit while following a locomotive or other train
object (see the chapteodo) AiTrain Runni

12
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4.1.4 Text drawing

T ool Eit
select the Draw Text Toand rubbetband a rectangle in which the text will be II 4 SQ

All text in 3rd Planlt is drawn within a rectangle. To enter text into a drawil

enclosed.

o]
When you release the mouse button, you will be presented with a dialog box - II
accepts your text. You may enter any length text you wish; however, if it does == S
fit within your box you may only see a pm of it or none at all! (Remember & ZF = GE
that a large font may actually make each character or word larger than the bo
have provided for the text.) The text will be created using the font characteri Iﬁ T frz TR

last set using the button in the Property.Bar -,

The clearance at this

qint is onk 6.5 feet Teckamcatse | [The clearance at this point is only
Eue fo 3 wa&iter nipe. e bawaerope. | 6.5 fEEL dUE to a water pipe.

The text lies within a frame the same size as the outline you made when you entered the text. You may
change the size of the text box at @&nyntime; tthlee bwar
long as they fit. Note that when a text object is selected, it is surrounded by eight handles rather than by

four handles typical of other objects. The four handles at the corners of the text will resize the box and the

text withinit proportionally. The four handles on the sides, top and bottom change the size of the text box

without affecting the size of the text itself. Both examples are shown above. The optional border has been

turned on to illustrate the changes.

As you zoom in and zoom out, the text changes size to reflect its

appearance at the selected magnification. Here we see the re:
Azooming intoodo the upper | ef e of the c
L O

exanp | e . We can see itodés only 'naru read i
because of the low magnification.

414.1 Elevation Markers

Another form of the text drawing tool is the Elevation MafkeFhis automatically displays ¢helevation
of any object at a point. A dotted line is drawn between the elevation and the point. If the elevation of the
point changes for any reason, the elevation shown in the Elevation Marker is updated to the new value.

To place a marker, select thdetation Markertool as shown at the right. Point to any object whose
el evation youdd |like to display and press the | eft m
marker into position; then, release the left moud&ohbuo complete the marker.

In the Property Shediile / Settings /Layout, you can set a value that is added to all Elevation Markers

By setting the actual hei ghthoalpovett hew fyloawor dofawi heg
Elevation Markers will show the height above the floor, rather than the plan height.

41.4.2 Coordinate Markers

Similar to Elevation MarkersCoordinate Markers display the X, Y and Z values fgha&n point on any
object. Select the Coordinate Marker tool, point to the desired object and press the left mouse button. Drag
the text field to the desired location.

4.1.4.3 Radius Markers

Radius Markers display the radius of a selected circle/curve. ChooRadies Marker tool, point to the
desired curve and press the left mouse button. Drag the text field to the desired location.

13
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4144 Grade Markers

Grade Markers display the grade of a selected track object. Select the Grade Marker tool, point to the track
object d your choice, and press the left mouse button. Drag the text field to the desired location.

4.1.5 Drawing a Smart Turnout

3rd Planlt includes mathematically based Smart Tushotat simplify many aspects Tooll
of track planning. Although it is possible to use Groups of objects to defin
turnout, the program does not understand any specifics about a Group or its us: II k4

Pl anl t f uthedrderofa SamardTaraout, and can therefore perform mg SO s A

functions automatically.

. & m 5
You may draw a Smart Turnoainywhere on your drawing, or you may draw
Smart Turnout directly onto an existing ¢gemt line. Only standard straight turnout E
can be inserted into tangent tracks.

To draw a turnout, select the Draw Tool, Turnout Object and then the typ:
turnout you would like to draw. The default dimensions and style of each {
turnout may be chandeusing the Library Bar. After selecting the tool, you will b ==
provided a cursor with a turnout symbr@ar it. To place a turnout anywhere on tre
drawing, simply point to the location and click the left mouse button.

To draw a turnout diitly on an existing tangentattk, point to the desired track atie tangent track will
highlight (turn greenwhen you are pointed at the track centerline. Press and hold the left mouse button.
The turnout will be drawn on the tangerdadk centered on your pointer. You may then move the turnout
along the tangent track while holding the mouse button down. You can flip the entry and exit of the turnout
by clicking the right mouse button (while still holding the left mouse button down).nvay also flip the
turnout right or left by moving your pointer on either side of the tangent track. Release the mouse button
and the turnout is inserted in the track where it is located. The track is cut and trimmed at the same time.

You may move the tmout along the tangent line. As long as you move the turnout to somewhere else on
the same tangent track, the track is fArepairedo at
new location.

If a turnout already is present in the drawigigu can move it to a tangent track and it will aungert in the
track. As you move it to the tangent track, the track highlights and the turnout aligns to the track. When you
release the mouse button, the turnout is inserted in its current location.

4.1.6 Drawing Helix Objects

The Helixis supported as a unique drawing object in 3rd Planit. It is derived from a Circle object, and
behaves in most ways as a circle does.

In the example at the right, a helix FE————————— = O — i
was drawn first. To create the entry 4 T

and exit tracks, the Connect With :
Easementtool was used. The helix : LR
was clicked first, and then the D
contrd key was held while clicking
the second time, terminating the
connection at the tangent. The
same procedure was used on thel .. . A
other side of the helix. '

To set the elevations and grade through the helix, use the PattoTool

select a pat through the helix. In this example, if we assume the entry to the lower part of the helix is the
top track, you would click the top tangent track near the helix end. Clicking the lower tangent track
completes the Path.

14
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Setting the elevation through a ixels no different than any other grade. Simply define the starting and
ending points (or grade and one end point) and press OK. Viewing the helix in 3D confirms the grade is set
through the helix, the easements, and tangent tracks. If you select thia R&ixthe Object Data Window

will show the number of turns and clearance.

4.1.7 Polygons

Polygons are objectsith one or more vertex connected lines. Closed polygonsf three or more vertices
may be filled with a solid color, a hatch patteon a bitmap pattern. Here are a few closed Polygons with
different numbers of vertices and diffatdill patterrs:

Sieae

You can use Polygons in a wide variety of roles in your
drawings: individually, to color or highlight areas of
interest, together in 3 dimensionablids as simple as
cubes or as complex as locomotives, or in sheets to
represent terrain in the layout. Polygons may be grouped ]
together, tilted up, and otherwise manipulated to make
possible a wide variety of objects to populate your
"virtual railroad".

This rendering of LASERK® #704 shows the results of
combining several polygons and a few groups of
windows and doors. Windows and doors are themselves groups of lines created separately from the
building and usable in other buil diashigpss Whepvewsdd | i ke | e
in 3D, the controllable Light Source highlights wall and roof segments properly, and the building takes on a

very realistic appearance.

4.1.7.1 Drawing Polygons

You can draw two basic kinds of Polygorkefined shapesuch as triangles and REELSE

stars and freehand shapes you enter on your own. If you are entering a free l: L Q
Polygon, you can choose to make it a typical closed Polygon, or you can dr '
Contaur Line. A Contour Line is a Polygon that is not filled and need not be clos . < = &

In the example at the right, the Contour Line ToolKit button is depressed. | —= @lﬁ S
Freehand Polygon button is at its left; it has an oddly shaped icon to represe :
freehandhature. e

To draw any regular Polygon, select the shape you desire from the ToolKit. Poi A IE T
the upper left corner of the location for the new object and press the left m £ £z () 4%
button. Drag the mouse to the lower right and release it when the object izethe OH®
and shape you're looking for. If you hold the Shift key down while drawing

Polygon, ' Planit will "square off" the object so the X and Y dimensions are equ ir " =

Freehand Polygons and Contour Lines are drawn differently, since you want to

choose theexact location of each vertex. After selecting the Freehand Polygon or Contour Line tool, point
to the location of the first vertex and click the left mouse button. Point to the location of the next vertex and
click the left mouse button again.

Continue etering each vertex like this until you are ready to position the final vertex. Dolitiethe left
mouse button to place the final vertex. If you are drawing a freehand polygon, 3rd Planlt will make the
connection between the final point and the stariomt automatically. If you are drawing a contour line,

15
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you may | eave it fAopend, or you can ficloseo it by pl
the Alt key to ensure exact alignment).

You may use thélt key to snap a freehand verteo an existing object. Point at an existing object near
one of its endpoints, then hold down the Alt key while clicking the left mouse button. The new vertex will
appear at the nearest endpoint of the target object.

4.1.7.2 Editing Polygons
After you've drawn a Polygon, you can change the location of ¢--*
vertex individually. The object may be a regular Polygon or ¢
drawn freehand; once the object ieated it is simply a collection of
vertices.
™

To edit a Polygon, point to it with the Select Todbuble click the \\Hf'f

left mouse button and you will be presented with a number of hanuies

to manipulate the object, one at each vertex. If the Polygon was f

in any way, the effect will be turned off while you are editing it. l/
™

To move any vertex, point to its handle andsprghe left mouse
button. Drag the vertex to its new location and release the m¢ ™.
button.

You can also move more than one vertex at a time. Use the S

Tool to rubbetband the vertices you'd like to move. Point to any ,_f
the selected handles, then ggeand hold the left mouse button. A

you drag the mouse, all of the selected vertices move at the same
Release the mouse button when you are happy with their location. K“n/

&dd wertex

Inzert portal notch

You can delete the currently selected vedexertices by pressing the

Delete key. You can also add a vertex at a particular point on
polygon. Point the cursor to a polygon line at the location you w
the new vertex, click the right mouse button, and sdlddtVertex.
™,

To finish editing the Polygon, point to any free area in the draw ™.
and doubleclick the left mouse button. The handles will disappe
and the fill pattermwill again be displayedl'he entire operation can be

reversed using thendo command.

Polygons embedded within groups may be edited in place. Dou
click the group to begin ifplace editingand thendoubleclick the
chosen Polygon. This can be useful in Contour Sheets for ma

minor esthetic adjustments.

41.7.3 Front and Back Surfaces

When viewed in 3D, polygons have front and back surfaces, determined by the order the vertices are added

to the polygon. You may select an optionTmols / Options / 3D Settingdo color loth sides of polygons.

However, itds best NOT to color both sides, SO you
their front faces on the outside of the object. Ref er
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41.7.4 Other Polygon Operations

There are several forms of Polygons as shown at the right. A PolylinE e |
an unfilled Polygon whose start and end points need not necessarily b e Teue| Eaton] gpeaance
same (it may be fdAopenodo as well A vtices e E|
that is used to make Terrain Conties, and is usually drawn only in 2D [z e
not 3D. A Contour Plane is a regular Polygon, except that the li |wzez  imiae T
surrounding it can be selectively turned on and off in 2D and 3D vie

Youodl | find there are times you
andot her times youdd rather have
clutter of the polygon mesh lines.

185 25/32"

Polygons can be rotated, resized, grouped, tilted, and otherwise tre  rienmecsbenns
like any other % Planlt drawing object. Since polygons are composed

line segments, they can be tilted into thexts as group members alon( Canee
any other line segments. Color blending lets the colors of each vertex

determine the face coloring.

4175 Contour Lines

Contour Lines are your way of describing to 3rd Planlt t--
elevation of the terrain on your layout. They are used in

@ same manner as contour lines on a rmape object at the
left is a hill with a small creekunning towards the lower
right.

A contour line =S == c an b_e _ﬁ
ficl osedogosa xee-= = sw0m-jo| e =% above hill is
made of three g closed contour
lines around ' ' each other. On
the right, three
sharper slope.
and 40. were then connected with ti@nnect Terrain
tool, resulting === s e wee wewe | the terrain shown in 3D at the left.

)

4.1.8 Bitmap Plants

3 Planlt offers a realistic way to represent landscape elements such as tree TR,
bushes, known as Bitmap Plants. The plants are drawn from a bitmap image, sI

a JPG, BMP or TGA file. + R 4L

Bitmap Plants are drawn using the Draw Tool as shown at the right. There a  » < @ &
kinds of plants available to be drawn directly from the ToolKit. Their types disp. _- & O S

as you point your cursor at each plant type button (e.g., Oak)\Che.) .
¢ X

g &
B
You can change the look of the plant by selecting it, switching to 3D mode, o5 o
pressing the Backslash key. (If you hold the Shift key while pressing Backslasl '

the plant will retain the same shape but grow larger. Similarly, the Ctrl key ca #
the phnt to grow smaller.

Bitmap Plants may be drawn with their base at the same elevation as an ex
object. Simply hold the Alt key down when drawing the plant and point the cu l@
to an object already in the drawing. Click the Left Mouse Button to place the pla 4

*

SR

To set the Properties of a Bitmap Plant, double click it, or select it and choose Edit / Properties. You can

change the texture used for the plant to one of your own choosing.
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4.2 Splines

There are three kinds of splinesadable in &' Planlt: Cubic, Rounded and MA (Minimum Acceleration).

The first two splines use geometry defined entirely within the spline, and thus cannot have their entry or
exit aligned to existing objects. MA splines are specifically designed for pkeining, allowing the
direction of endpoints to be aligned to other objects. All of the splines assume the curvature at each end is
zero, so you can reasonably align tangent (straight) track or lines to splines.

42.1 Cubic Splines

The cubic spline is what you may have come across in ot ) Tool kit

drawing programs, a smooth curve that connects three or n II b 4Gy
points. Although a cubic spline may have two points, it ends

as a straight line. S on A
To draw a cubic spline, or any other spline, fastect the kind = & O E
of spline you prefer from the ToolKit. Point to the location fc o ik
the spline to begin, then click the left mouse button. As y -

move the mouse, a line will be drawn from the first point IU W™
your cursorbés location.

At the location you want theecond point, click the left mouse button again. Now, as you drag the mouse,
the spline curve will begin to show. You may point to a third location and click the left mouse button again.
Continue this procedure until you get to the last point of the cuave then doublelick the left mouse
button.

4.2.2 Rounded Splines
These splines are, as the name implies, more rounded thal Tool Kit
cubic spline. They are more suited for track planning, as II o4 Gy
sharp bends present in cubic spirals arededn
o]
The example at the right was not drawn; it was made from 7O £
example above. Using the o0b P-‘@-DES di al og,
was changed from cubic to rounded. You can see . I T
difference between the two examples. If you wish, you ¢ -
align objectstdt he splinebds endpoin seUlU“\ gener al |y

be straight lines, as splines end with zero curvature.

ltés worth noting that the ends of cubic and rounded

nature of these curves, which are not partitylsuited for trackwork.

4.2.3 Minimum Acceleration Splines

Minimum Acceleration splines MA splinesi have been specifically designed fo IEZRSl

track planning. Their endpoints can be aligned to existing objects. Incexlditeir II N
curvature is designed to provide the least horizontal acceleration through the ’

given the start and end directions. Finally, MA splines can be straightened, le. . &3 o M
you design complex track with multiple curves in one spline. & 0O IF

In the exampléelow, we see a reversing loop that might appear on a peninsu & X
our layout. The curve has been defined by five points, as can be seen more ¢ -

on the right. o F
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MA splines minimize horizontal acceleration, as measured over the whole curve. Bectisenobving
one vertex will result in changes throughout the curve, especially between the vertex being moved and its
neighbors.

4.2.4 Straightened MA Splines

With MA splines, you can design track with several curves, controlling the position and radiwses by
the location of the spline vertices, along with the straightening percentage. To serve as an example, the
same MA spline used in the previous section was used here.

? /D

You can turn on straightening ei tihgeonStraighteminthehe spl i ne
Object Data Window. In either case, you can also set the straightening percentage. In this example, a 80%
straightening was chosen.

4.2.4.1 Editing Blocks of Track

One of the great benefits of MA splines is the ability to edit areasa &ima whole. You can make such
changes while editing the spline. To enter object editing mode, dolitkeon the spline. Each vertex will

have a blue handle that you can move independértlyas part of a group. To move one vertex, point at

its handé, press and hold the left mouse button, then move it around. Release the mouse button when
youbre done.

19
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To move a group of vertices, doutallick the spline using the Select Tool to edit it
vertices. -bTaman far wnbubrebrer o f youw mavd amykone, Wh e n
of them, all of them will move together. The example on the right was made
moving the three vertices in the uppight of the spline to the right. The result i

still an orderly, useful track segment that is a bit wider than before.

In the next step of this example, the lower two vertices were moved to the left. 11i€

mi ni mum radius is about 270 again, - broad c
curves.

This large change in track geometry was accomplished in just a few sir

operations. A the curves are smoothed by cubic easements and flow into ¢

ot her as part of a balanced whol e. / to try
short time using MA splines, with elegant results. ,

4.2.4.2 S-Curves with MA Splines

This exanple shows an-£urve embedded within an MA spline
as well as editing blocks of track. To help visualize the chan
between the drawings, an orange line was added to each er
the spline. Both lines stay in their original positions as chang
are made.

The first edit moved the uppeight two vertices a bit lower and
to the left. Compare the end of the spline to the end of the line
which it was adjacent. After that, three of the four vertices we
moved to the left as a block, shortening the Ioieéirtrack.

While you are editing an MA spline, if the radius becomes t
small at some point, the spline will become first orange, then
where the radius is under the minimum. You can also see
changing radius in the Object Data Window as you edit.

4.2.4.3 Transitions between Straight Lines

You can use MA splines as transition track between two straight lines (tangent track). If you want to
transition between one or more curved sedgs)eyou are better off usinQuintic Easements, as shown in
the SoftTrakchapter.

In the image on the right, you can se
the range of straightening available t
MA splines, ranging from 0% to 100%,
every 20%. The radii of the curves var
from just over 12¢

By adjusting the straightening value
you can achieve theorking radius you
want. Adding a point migpline will
generally not achieve the same result
unless you turn straightening off.

20
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4.3 The Select Tool

43.1 Selecting, Moving and Resizing Objects

Tool kit

Once you have created an object, you will manipulate it primarily with the Se
Tool and its variants, the Copy Tool, Parallel Tool and Align Tda use the = -+ IE.{_ G
Select Tool to select avbject, point at the object and click the left mouse buttc

You may select more than one object by holding the shift key while clicking IE Le+ Gan [yt
object. If the object is not selected, it is added to the selection. If it is alre * 2 g 2
selected, it is removed frorhe selection.

The Copy Toolis used so frequently that it is available in another Wwalye traditional Windows copy
technique, holding the Control (Ctrl) key while dragging a selection with the Select Tool

When you choose the select tool you are provided the standard arrow cursor
to select and manipulate objects. If you draw a line, decdli&s to get the
Select Toal and select the line, the line appears as shown. You may drag
the line around the screen by pointing to the line, pressing the left mouse
button and moving the mouse. Release the button to drop the line in a new
place.

IMPORTANT NOTE: Pol ygons must be fAigrabbedo
internal region. This allows you to easily select an object that has terrain
underneath it.

You can also move an object, or several objects, with the arrow keys. The
arrow keys move all selected objects os@een pixel at the current
magnification. Therefore, the more you are zooiimedhe smaller each
arrow movement will be in actual distance.

The four black squares surrounding the line are callediHae s . Yo u
a handle with the mouse to proportionally resize an object such as this lir
this example, the upper right handle was dragged to the lower left to shrin
line.

When you resize an object, its elevation is adjusted proportioreslywell.
This line retained the same grade after adjusting its size, indicating the Z v
had been scaled similarly to the X and Y values.

You may also resize an object by a precise factor, which can be useful

converting from feet to inches, Aneain to metric, or for changing scales c.

existing objects. For example, if you are arsbhler and would like to use an HO Scale building object in
your drawing, you could resize the building by a factor of 0.544375 (87.1 / 160R&%iee By Factor
comnand is available under the Edit menu, and from the context menu afteclitdiimig an object.

4.3.2 Editing objects

The Select Tool allows you to edit objects in powerful ways. St~
editing an object by doublgicking it. When a single object (not ¢
group) is being edited, the black resizing handles are replace

blue editinghandles, as shown. L

To change the object, move the Select Tma@r one of the handles
(in this case, the lower right). Press the left mouse button, and niuve
the mouse to change the length of the line.

The line is constrained tihe angle at which it was originally drawn when you move the mouse. If you
would like to freely move the endpoint to any location on the screen, hold the Shift key down while moving
the object. The endpoint you are moving stays directly under the cutste the far end remains fixed.

21
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A circle may be similarly edited; you may adjust the start and end

points anywhere along the circle defined ty/radius. When a circle =
is first drawn, both the start and end points are set to an Azimut
90. As you move an endpoint, the circle is redrawn and a ¢
guideline is drawn to your cursor. You may extend the guidel
anywhere on the screen; it will bemoved when the mouse button

released. If you hold the Shift key down while moving a handle, the
circlebés radius changes and the other vertex does not

Spirals may not be edited; they are precisely fitted between circles and lines. Spiraldshaidated if
the adjoining circle or line is modified significantly.
4.3.3 Editing groups

In 3rd Planlt, groups are made of one or more objeaisd¢ogetherin
a single object. You may name a group, and assign other charactel:
to it such as cost. You can also edit a group by detlidking it.

-

S,

The examples show the editing process usingee from the Object
Library. When pasted into a drawing, the tree group may be mc
around as a single object. If you want to edit a single object in the gi:
(in this case a branch of the tree), you may double click the group a e feboseci:
will appear as stwn, with a special hatched rectangle.

R
R R R

AR S R S R
R R T

b
b

AR

When you are editing a group, all actions you take become relative to the gro?
you draw a new line or paste an object, it becomes part of the group. You may !
objects from the group, and you may resize aditl @jects within the group. The
hatched border will change to reflect the new size of the overall group after
change its objects.

B Y

AR R R R

FREE R A

Should one group contain another group, you may double ttiak group and
similarly edit it. When you are done editimggroup, doublelick the background to remove the hatched
rectangle and return to normal operation. The example at the right shows a group designed to be the wall of
a building. The wall group contains the outer rectangle, two windows and a door.

To demonst rdaotwen Ot hger ofiudpr ieldli t i N g C agesririvricciirrrrccrreericsine wal | g
doubleclicked first. This surrounded the whole group with the hatct?
rectangle. Then the window group was double clicked, resyiti a second :
hatched rectangle around it. A line in the window is selected in this exan

"

S,

A

The line can then be repositionedpgn a c e . What 6s mor H
operation can be performed while you are editinglate. You could add a:
second muion to the window using the Draw Tool. You could thendoub:l_______———~ — |-
click the left mouse button to end the window edit; the second mullion will

be part of the window group from that point on.

't her edi

T

B LRSS

-
#
o #
ErErrEr

R R R

Similarly, you could delete the window on the left at this point aenthgps add a different one. When you
again doubleclick the left mouse button, you will end the editing of the overall wall. All your changes
would be incorporated into the remaining groupC#l -Z or File / Undo removes all the changes in a
single command.

4.3.4 Selecting When Objects Are Stacked Above Each Other

If two or more objects are stacked above each other, you can select a specific object from among them as
follows. Point theSelect Tool at the objects, then Press and Hold the Left Mouse Button. If the proper
object is not selected;LICK (press and release) the Right Mouse Button while still holding the Left
Mouse Button down. One by one, each stacked object will be seleittedagh click of the Right Mouse

Button.
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4.4 The Copy Tool Tool Kit
The Copy Toolworks much like the Select Tool, except that every time you mc + IE AR
an object, it is copied rather tharoved. s IE i Dyt
45  The Parallel Tool F Fe & &

You may easily create parallel objects with this tool. And, if a number of obije
were connected with the Connect Tool, they may all be paralleled in one action
the Tutorial (Chapter 2) for an example of using the paraital t + IE F

When you have chosen the Parallel Tool, if you hold the Control key while = [3 [:EJ,IE [yt
select an object, the selection is extended to all connected objects on both si & & @
the original object. This is shown in the Tutorial.

T ool Kt

When a document is created tihefault parallel distanceetting is2 inches. If you

wish to change the default value, use Tlmmls / Options / Toolsmenu selection. You may also set the

parallel distance on the fly by righticking the mouse while dragging a selection with the partital

4.6 The Align Tool

It is often desirable to precisely align one object with another. In the tutorial, | g
found that you can use the Alt key to select an object at an end and hold the A
while dragging to snap the objectdot her obj ectsd ends. +|E:L Q
you have an occasional object to align. If you want to align quite a few objects, L Dy B IE

may select the Align Todtom the ToolKit.
The Align Toolworks much like osthef | vy al i gnment , e xc ¥ e & @

hold down the Alt key. Simply press the left mouse button over the first object, near

a nice t

donodt

the end you will want to align. Drag the object to any other object; when it snaps to the end yqu desire
release the mouse and the first object will align itself to the second with their endpoints exactly coincident.

4.6.1 Auto-Alignment

3 Planlt offers an AuteAlignment feature for track objects. When you first st&tP3anlt, this feature is
turned on. Wheryou are using Autédlignment, whenever you move an object marked as a Track Obiject,
it automatically snaps to the end of target objects and aligns the object when you release the mouse button.

nee

This feature causes Track ebgcerceaesnd owhiplpe ayo u oa rfig umpy
happens when they snap to the end of a target object, confirming their final location when you release the

mouse button. If you do not want Ad&dignment on, you can uskools / Options / Toolsto turn off the
Auto-Alignment feature.

4.7 Eyedropper and Paintbucket

This set of tools allows you to transfer a color from one object to another;; o T
start the process, select the Eyedropper as seen on the right. Ythewibe
presented with the Eyedropper cursor. + IE EARSN

Carefully point to the color you want to sample. If you look at your screen careft Iz g+ Lgn [zt

youol | note that ités made of an ar I?f@@@ any t

samples one of those pixels and savtes be applied to other objects. The RG|
color of the pixel is shown in the Status Bar. To sample the color of a pixel, click
the Left Mouse Button.

You can then select one of three Paintbuckets.fTher st appl i es the sto @y

the cursor to the object that is to receive the saved color.
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4.8 The Connect Tool

The Connect Toojreatly speediyout of connections in your design, while providing high precision that
assures you of a reliable and wilhctioning model railroad. Powerful transition curves let you change
curvature and grade smoothly, follmg traditional or higkspeed rail standards.

48.1 Connect Direct and Connect With Easement
The Tutorial showed the Connect Tool in use two ¥ Toal Kit
capacities: to connect two lines with a circle and two spi
easementsand to connect two circles with a line and tw + k IZCQ + k& II N
spiral easements. lﬁ- fv@s tA? L 'JFK'E"‘ LG
L Tt o Tt ot e o
There are several different Connect Tool variants availa SV A
. . . : it VA
to simply create trackerk, 3D objects, terrajrand vertical ‘-I ) & j ) &
easements. S T R 7
. S4B R Ay
The two tools shown selected at the right can both conn ™= *= % =
in the same ways; the left tool connects without easeme .. &.. e
and the tool to its right connects with easements.

4.8.2 The Two Step Connect Process

The Connect Tool works differently from other 3rd Planlt tools. While dletr t ool s are APres
Moveo, the Connect Todwo i s desig
objects.
To work with two objects, the Connect Tool has a two
step process: iClick t he first
Moveo. After you <click the first
the mouse draws a guide linehile you point to the
second object. | f youbve select

object, the guide line follows about the circle as a
tangent line. This helps you envision the finahnection
that will be made by 3rd Planlt.

Place your pointer over the second objéechear the
point it would reasonably connect to the first object as shown by the guid&Hiee press and hold theft
mouse button; if you |Iike the connection you may r el
the Esc keyor adjust its position if you are connecting two lines.

If your connection is between two circles as in the fissaimple, or between a circle and a line, you may

not adjust the connection with the mouse. The spiral length settings determine the placement of the
connection. If you are connecting two lines as shown in the second example, when you move the mouse the
position of the circle and the spiral easements move freely along the length of the lines.

4.8.3 Connecting with Quintic Easements Tool Kit

The Connect Tool has six modes that cre@tentic Easements, located at the + L IZCQ
bottom of the ToolKit. These CAdbased transition curves operate in thre
dimensions, allowing vertical as well as horizontal easements.

aa -...-" u_&,i ‘-5-‘
Please refer to the SoftTrak chapter for a complete overview of the various ust Ve
these pwerful objects. el 3

(RS

T
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4.8.4 A Special Case i Connecting a Circle to a Random Point

This useful feature is very helpful in reabrld track planning.

Letds say youdre working oroess

[ £ Tk b ik e
I

SR Vsl =l N crm— o)

basic minimuraradius circles.

As you think about connecting the two circles near the be
wal |, you decide you dondt
connecting them. Youb dhatlisimare
photogenic to take somécpures of your models.

To accomplish this, click the first object with the Connect To
in the usual manner. Then press the Control key, and move \

ave place

ne with

g turn

i

cursor anywhere on the pl aas=

Fat, s

HilSSE VEEAF #F

key Anfree

Connect Tool to place a new line (and optiosasement) from

the circle to the selected point. Click the left mouse button a====s=

complete the connection. Do this with both circles, as showr
the middle example on the right.

Next, using the same connect tool, connect the two new lines
this examplegasements have been selected for all connectic
and they will be placed in this new segment as well.

The resulting smooth curve shown in the bottom exam|
consists of one circle, two lines and four spiral easeme
joining the left and right circlesThe ability to rapidly create |

uuuuuu

complex designs such as this allows you to explore a lais="

number of possible track layouts before building.

DoFE&

[ £ Tk b ik e
I

You will also be able to keep your track plan current ma
easily. Frequently, as we
construction, we would |ike
rapid editing allows you to keep your drawing in step with yo
work in just a few minutes.

ting boar
anges. 3r

i

Pt

Fat, s

RUSEW VA SF

dit Tool View Window Help =18 zl\
=R | e - Y= e 1= "% G5 % |
2= .
| cice [defauts] B
& & 30
e
[%* 360.000
o " s0.000
S S o 90000
g 000X
s
&
a0
E
&
&
e
42
=
HO Scale
i
e
S /
-] 2l
a ! 4“ Take a snapshat
‘ Planl
For Help. press F1 [RT211/16" [V2323/32" |dR- [dv-10" 4
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4.8.5

The Key to Success in Connecting

39 Planlt

This whole process has looked quite simple. How, one might askheee be a problem when connecting

objects like this?

The one real source of problems comes when connecting between two lines, or a line and a turnout. If the
connection overlaps the far end of a line or penetrates a turnout, the connection will nadebeYou
would be warned about the overlap and offered suggestions on different approaches.

(onk - [PlanZ]

ltds really best to ==

Make a quick drawing like this example, and tr jcems

Bﬂo;amwwm

the connection. I nter
fardo belonds thaed r el
receive a warning message and the track w
remain unchanged.

But therebs no need
Simply position the connection so that there is
gap between theew conmcting object and the
turnout.

st
[

When connecting between a group and anott
object, or between two groups, this is especial
important. Groups in 3rd Planlit are units; muc
as in the real wor |

For Hel. press F1

i
m#m\ WLE

L)
d,ﬁmwm

Appens.
=181 %]
B2 m oBOMA @ | |[Mertwer HE 5
=E ~
A | crceng
nt oo
e 31032
B e
b 388587
B* 35189
By 000%
Lo manr
£ o
Ao
r e L 13 5
MY SR ECE ol
U o em.
A 1ma
LS
=l
HO Gcale
[z
Signals, equipmant
o -2 =l
ol [ |
do the
e e e

end of a turnout for convenienc8rd Planlt

automates this by inserting an extra line between the turnout/group and the connection. Therefore, always
make sure you always leave room between the connection and the grouped objects or turnouts.

4.8.6 Fixed Radius Connections

You may set a specific radius to b gy

used when connecting between twc

lines using a circle and optional + & I_Ck
easements. v IT.E.
The examples at the right show th RN 4
Connect Directand ConnectWith

Easements modes, as well as tt '~ = & X

button used to set the fixed radiu T ER P
value. a
e R

T ool Kit

+ R L]
aa '-u-‘ u&;l'?-‘
AL
=Y X
Gy

T ool Kit
+ R [L ]

oo '-u-‘ kﬁJF
ﬁVﬂ}J
=V X
FERVES:
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4.8.7 Polygon Connections
Polygon connections are usedrtmke 3D solid objects. In the example below, FFe T
square polygon was drawn. A copy was made and placed to the right of the
pol ygon. The height of the second +Q|IC& was set
connected using th@onnect Polygongool. The resulting 3D solid is shown below , ;: & .g, 'a*
: B — i Ty VA
| e ESt Too Uen uindow Hep =lelx] DEd: xBe o = swOo—ol .
EECENEEE HJF@%‘;D:EEE N EI@ E
] N - V)
| i:;zmz" ¢ &
o 133 it et
ERREY
#ly 9327032
o 154316
e
[« [— _>l;I
4.8.8 Terrain Connections
The Connect Terrain tool is the primarytool for creating terrain on your virtual el
model railroad. It is used to join our Lines
of triangles that can be set to chosen colors. + k IZ SN
The Contour Lines you draw determimeh e nature of t he ¢ o ‘88 Sheet t
created. Each triangle in the mesh ﬁvﬂ}ﬁfrtices, a
wi || be at the same | ocation of a v e the cont
example that highlights the nature of thangle mesh. R IE
. EREE - e
— At the left you can see two simple contoy "= =" % T
lines that were made for this example. Ea( .- B..
contour line has four verticés the two ends

and two vertices in the middle.

Terrain connections are made using the sameste technique used

for other connections. To recreate the top example, point the cursor to

the top of the left contour line, then click the left mouse button. In the tbfrdefie, you can see the red

reminder line being drawn as the cursor is dragged toward the second

contour line. To complete the connection, point to the top of the right
contour | ine and click the | eft

is shown inhe example.

In the second example you can see howQbanect Terrain tool

uses your input to fashion the Terrain Sheet. The connection was
started at the top of tHeft contour line as in the first example, but as you can see, the cursor was pointed at

the third vertex from the top to complete the

connection starting from the two selected points and procgédaim there.

IMPORTANT HINT: if you are creating a ridge tagr a creekyou can use this feature of t@®nnect

Terrain tool to your advantage. Create your contour lines, then make all the connections between the high

or low points of the topographical feature. This ensures the oidgeeek takes the course you desire.

Thereare many important and useful features in terrain connection. See the chapter on Terrain Contouring

for details on more advanced aspects of terrain building.

4.8.9 Polygon Connections
See Sectio9.6.1for a description o€onnect / Add PolygonsandConnect / Subtract Polygons
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4.9 The Path Tool

39 Planlt

E wd Piaa - [BormRoom. Ipi]

[ Fle Edt Tool view Window Hep

The Path Tool, a variant dhe Connect

DEFEE r@w

£ (52 s OBEEED | |[rek e E[= k)

Tool is used to find a path between an
two objects. Even in the most comple;
drawing, if a \alid path exists between twa
objects, 3rd Planlt will find it and highlight
it for you. Here is an example using thi
BonusRoom.3pi drawing included in youl
release Kkit.

Note that BonusRoom is a very large file. 3r
Planlt will handle the largest drawingdarun
the fastest when your computer has enou
memory to hold the entire plan at one time.

The Path Toolhas highlighted a track
segment running from one end of th
layout to the other. 3rd Planlt has been s
to Use Model Scale, and we cal
immediately see the length of this path t

o

R

01068 mikes
01028 mies
0458 mies
204 e
0408 s
0.7 mies
0013 s

HO Beale

\ Take a smapshot

be 2.9 miles in HO Scale. This worked ot

For Help. press F1

"IR Bonusoom.

XD 140mies [ D817 mies dX0.000"

f 00T

2z

2lx

to about 175 actual feetView / Use
Model Scalg.

49.1 Using the Path Tool Tool i Toclt

The Path Toolnd the Crooked Path Tobbth are used in

the same way, and each is similar to other Connect T Tk IZQ% Tk IZQ“

variants in that you click on two objects to create a path. | % 4 %/ 484 &/ s s e

A path is not a group; it is temporary and exists for setti H oA 5 ¥ F &

elevation, viewing in profile, and determining path lendth. W PR A

the path does not go through any groups, you may group, | 5 .. .=, e

path members for | ater us = &5/ g B D sible to
members of another groupé o B LT i ndepende
they are part of a group and objects may only be member

one group).

In the lower left view, a pair of lines has been connected with a circle. The path is started from the left line,
which is clicked near the departuredesf the line. You can see the guide lamerging from the departure
end, and the Message Windaolvecting the user to click the second object.

In the right view, the second ciraiwn the track has been clicked, and the path highlighted in magenta. A
short segment of tangent track is visible in black at the upper right; it is not part of the path.

The length of this path is now shown in the Object Data Window. You may now s&higion from the
Property Bayor from Edit / Elevationlf the objects were not connected smoothly as these are, the Crooked

Path Toolwould be used to traverse them.

L

i
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You may press the shift key when clicking an object to extend or shc
an existing path. In this final view, the second circle has been remc
from the path. The line segment before the circle was clicked to ren
the circle. Always click the last object you want in a path.

4.9.2 Choosing the Path You Want

When you choose the two endpoints gfadh, the Path Todinds a plausible path between them. However,
the tool may choose the main line when you had wanted to include a siding track, or other particular
situations.

,,.,—'—'—'_'_'_‘—
——

To choose a specific path when alternate paths exist, use the Shift key to create the path in several steps.
Start by choosing a path through the junction, then ®hifti c k t he track where youbd
next. You can repeat this process indiédily, negotiating a path through several junctions.

n n
T
4.9.3 Setting Elevations Through Turnouts
When trackwork like that above is on a grade, it can be tricky to setehealt i on of the si ding.
set the main |Iineé select a path through the turnout s

set the elevation of the siding, 3rd Planlt does something when setting elevations along paths.

_,_,_:—'—'_'_'_'—
] — ]

Whenever a path goes through a turnout and elevations are being set, every point in the turnout is set to the
proper grade. The endpoints of objects coincident to the turnout are set to the turnoignetsvatell.

Setting elevation on the second leg of a siding is then simple, as the endpoints are already set to the proper
elevation. Simply bring up the elevation dialog box and click OK, and the elevation of all the intermediate
objects will be set pramly.

4.10 Connecting End Points

You may easily connect two endpoints without regard to alignment using
Connect Tool mode. When Connecting End Points, you do not need to hold th -+ [3 IZ iy

key to select an objectds entdpoint; WIS sel ects
ot W

Tool Kit

By clicking two objects, you draw a straight line between their nearest endpc -

and set the connecting object pointer in each of the objects. If you were to dr v II} &
line using the Draw Tool and holding the Alt key, the result would look the sa  *a, = &1 ¥
but 3rd Planit would not know that you had intended to treat them as conne: « s ugs v s+ ..
Connected objects may be multiply selected by selecting just one of the objer == =  i%
the connected chain as described in the Tutorial. e
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4.11 Connections with Turnouts

Since 3rd Planlt undest ands a turnoutds geometry and purpose,
crossover layout and yard design.

411.1 The Connect Turnout Tool

B Ele gt Too Yoo indon el =181 x]
DEW& L [t m |2 REEE G | |[Wae e d=%blSh s

This is a very flexible tool that can be 3

T ool kit

used in many layout situations. The firs
+ [ IZCQh task we will address is layout of switching
yards. Our design goal is an HO scal =
o yard with the first track separated from L ull
™V oA the main line by 2&="
r sepaat ed by 2 1 0. T heocm L
=& F | main line will be a #5, the turnout to the osme = =onoEco e dshE s
s 4 5B 7 an | first lead will be a #6, and the remaining
turnouts will be #5. This makes for & s
compact yard design, but minimizes th —
problems associated with the inherent ¢
curve leading intahe first yard track. B

Foc Help, preas £1 RETAE VINDA [HOW |1

vl e
et ot e

L

rnarrrarrrara =

[Pland]

In the first example to the right, the #5 turnout has been place B = w = i
the main line, and the yard tracks have been positioned to t —— = = = =78 # == =
desired spacing. Using the Library Baet the default turnout to
a number siXfor the next connection. Point your cursor to tt [ Te—

routing track of the number five turnout and click the left mou - —
button. Point to the first yard track and click the left mou:|, — of
button again. The turnout is positioned and connected properl fe R T e

in the seond example.

B3 Fie Bt Tod Yoew Widow peb =181 x]
DEW& B2z | 5 D[ e A=% b6l =

Zooming in closely as in the third illustration, we can see tha =

short segment of curve and a segment of spiral easement
been added in addition to the turnout. This is because the ——
turnout has a smaller frog angle than the #5 turnehich e

establishes the switch lead. 3rd Planit calculates the prc|, o
connecting curve and offsets the turnout the right distance fan R T R
everything aligns precisely.

B Ele gt Too Yoo indon el =181 x]
DEW& Ll m o@O@EE @ [ S "%WE

Finishing the yard is easy as shown in the fourth drawing. Fr 5

File / Settings/ Turnouts, select the #5 turnout once agair -———=——____

Click the final turnout at its normal exit, then click the next ya ===
track. Each time you do this, the connecting tangent track e
added and the yard track is trimmedth@ proper length. The |, ¥
final connection is made using the standard Connect Tool S R Y R
Connect With Easements

The Connect Turnoukool is also useful for making junctions other than in the yard. For example, here the
Connect Turnout Tool was used to form the junction between a main line and a branch line.

The connectig curve and the spiral easement are quite visible in thE====n ——
example. TheAlt+T (Color By Object Type) display mode is used with ! 4
endpoints highlighted to show the transitions from circular arcs to spir: .
and from spirals to tangent track. \

When making connections such as this, the Connect Turfoot

determines which direction to place thenut based on where you clicked .‘
the mouse relative to the endpoints of the two objects. You may want to
this a few times, varying the line angle and length, to get a feeling for h¢ \
the Connect Turnout Tool operates in large angle situations sulis.as t
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39 Planlt The ToolKit

4.11.2 The Connect Crossover Tool T ool Kit

This tool exists for one particular use, the creation and alignment of crosso =+ [ lzck
First, lay out two parallgracks separated by any reasonable distance. Insert or
the chosen turnouts on either of the two tracks using the Turnout Draw Tot
described above, and align it the v ™ % Ay &

L4 vl NE
Tt T o

Connect Crossoveltool as shown at the right. )
9 =9 X

i Bl Ech Too Wiew window Heb
DFRS o e m|oBEE=0

Click the left mouse

Y o4 AE S A
—eidl  button while pointing | 7 VR

- il =« at the first turnout .= A
=== 7| near its  routing
S (diverging) track, and move your cursor to
R = o4 touch the parallel track. The track highlights

| Loz .. . .
< when you are pointing at its centerline.

When you see your drawing look similar to
thaton the top leftlick the left button again.
A _| The second turnout is inserted automatically

For Help. press F1

e | gt the proper location, and the noecting

i Bl Ech Too Wiew window Heb
DS B2z m|oBEE=0

tangent track is inserted at the proper length
as shown in the bottom drawing.

You can mak e an ffaut omati c

between two parallel tracks, also. Simply
choose theConnect Crossovertool, click

one of the tracks at the location to center the
first turnout. Then click the second track in

the location you want the other turnout in the
crossover. Two turnouts and a connecting
track will create a crossover. The Default

For Help. press F1

Take 2 snapshot

e wessmewer|  Straight Turnout is used in both instances.

4.12 The Zoom Tool

The last tool in the ToolKit is the Zoom Tgolsed to change the displa)

ToolKit:

Zoom In

Zoom Previous

Zoom Return

Zoom to Half Size

Zoom to Full Page

Show All Objects

Zoom to Favorite

T ool Kit
magnification of your track plan. Six zoom commands are available from 4 [3 .{_ﬁ

I3 ol &
Rubberband the area you wish to have magnifie EQ %i Qﬂ
and 3rd Planlt -fwitldl zpoeor @& a’al pest
ensures everything in your selected area $gbig.
This tool can also be accessed by tyghg

Zoom to the previous zoom factor and location. A convenient-slibit the
F3 key.

Used after ZoonBack to return to a previous zoom factor and locatie#.
can also be used for this tool.

Make the drawing magnificatiohalf of what it currently is.

Show the whole drawing on the screen. This can also be accomplished by
pressingShift+F3.

Zoom to the highest magnificationthatwi s how all the dr awi ng:
the current view. This can also be accomplished by pressing3 .

Zoom to a view that you find useful at theesent time. The zoom factor and
position are saved using the next command.
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The ToolKit

Set Favorite Zoom

There are two alphabetic hot keys for yoaneenience in zooming. THek e y
drawing centered on the cursor, andBie e y

4.13

39 Planlt

Set the favorite zoom factor and position to the current view.

Z 00 ms

How Shift, Control and Alt Affect Tool Operation

When you are using the various 3rd Planlt tools, the Shift, Gloatid Alt keys modify their operation in
defined ways to make the tools even more useful. Although many of these features have been mentioned

throughout this manual, they are summarized here for easy reference.

fibackwar do

Z 00 mMms

out of

Tool If Shift Pressed If Control Pressed If Alt Pressed

Draw tool During draw At beginning of draw At beginning of draw
Constrain to horizontal | Start from the defined starting Start object from the
and vertical when position. end ofanother object.
draWing lines. During draW
During edit Snap the end point to
Frees line end point. another object.

Select tool During move During move When selecting
Constrains movement t{ Changes the move to a copy| Select the object at its
horizontal and vertical | operation. nearest endpoint.
When selecting When double clicking During move
Adds or removes the Opens the Properties Sheet f| Snap the selected point
objectfrom the current | an object. to an object end point.
list of selected objects. Right-click to align.

Shift key sets elevation

Parallel Tool No effect. When selecting No effect.

Right-click while Extend selection to all

moving to set connected objects.

parallel distance

Align Tool When button released | When button released No effect.

Moves base elevation o Uses the nearest point of
object to elevation of second object rather than
second object. nearest endpoint.
Connect Tool No effect. When connecting from circle | No effect.
Allow connect to any chosen
point in drawing.

Path Tool When selecting No effect. No effect.
Adds or removes the
object from the current
list of selected objects.

Zoom Tool Shift, Control and Alt have no effect.
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5. SoftTrak

SoftTrak is the mogpowerful desigrtool ever introduced to track planning. It lets yloguson the track
routing rather than theletails ofcurves, easements and tangents that form the basis of track dasign.
addition to SoftTrak3rd Planlt now offers Quintic Easements that allow smooth transitions in all three
dimensions at the same time.

51 SoftTrak Basics

When working with SoftTrak, it is helpful to think about track design as the task of connactimgber of
straight track segments with curv@sototype railroads use straight track as much as podgsilsienimize

energy consumption and wear of track and wheelsets. Thinking this way when you design your model
railroad helps keep it in tune withelprototype, and SoftTrakorks naturallyin this paradigm

We will therefore start with a design example that looks first at the elements of the layout, and second at
the position of the trackn the image belowight, you will see a track plan that$a freight house and a
corner café at the lower lefi,packing house near the center, and a freight house on the right.

fo A

A few simple sidings were placed by the industries, made in the manner desc gy

in the tutorial. To connect them using SoftTradekct the Connect SoftTrak tool as

shown on the rightFirst, connect the loweeft turnout to the middle turnout, by + [ IZ X
clicking on the open entry legs of each turnout. The two will be connected | ;v + g, +g:
SoftTrak curve that completes the connection without angradditional track. e

: . . . Bl e
The same process is repeated for the remaining connection. In this extrapl : l_ HY O

radius of the resulting curve came & ¥ A& [3 3/80, u
Radius of 600, as shown in the Ob Nl B < Wi ndow.
SoftTrak, we select the upperi g ht cur ve,; t hen clic__;,_i_“__, i Ma x i mum
field in the Object Data Window. LR~ VR
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The field wildl chang er
you <c¢lick on it, Wi 00.
As a result, the curve is recomputed using
fixed radius rather than the maximum radiu
of 600 previously i
previous image, the curve is now longer ar
the radius has become smaller.

In this view, the c L] e is
visible. You can see this by usimpmmand H]Il
View / Display Style / Type (Alt+Y) twice.
As you can see in this example, SoftTrak
comprised of tangents, easements and circu
curves. All of the internal detail was
generated by the program, and chang1=_=—
. [ =)
automatically when you changed the curv.
from AMRadmumo to fAFi xed Radi uso.

SoftTrak may be used without easements,
well. Simply select the curve and click the
field in the Object Data Window that display:
AEasement so. It Wi

Easementso, and reca

At the right we cansee the result of this
change. The upper curve, with a fixed radit

of 300, now extends & rt h.
The lower curve has no easements, and w
set to have a fixed H]B

Note how the SoftTrak extends from turnot
to turnout.SoftTrak is defined as:

1. An entry segment of tangent track
2. An easement e
3. Adcircular curve

4. An easement

5. An exit segment of tangent track

In any givenpiece ofSoftTrak, one or more of these elements may not be present. Easements are optional,
at t he u sTeerciccslar arcintay be@me very short or+eaistent, depending on the angle of the
connection and the spiral length settings. Finally, the entry and exit segments complete the track from the
curve to an existing object.

SoftTrak is dynamic by its natwe. Because

you control characteristics of the curve an

not the specific geometry of the objects, yo

may change a curveds /.
Looking carefully at the examples above, yo
can see a yellow ft y
SoftTrak object Point your cursor to one of

the tips, such as the top tip of the lower curv &
Press the Left Mouse Button, then drag tt

tip around. It will flex as you move it, much H]B
as a piece of fletrack. Note that easements

have been turned on again. - - -

weEs
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3 Planit SoftTrak

In the same maner, you can drag the tip tc
an existing track object, so that the obje:
highlights to confirm your aim. The SoftTrak
will align to the existing object, while
maintaining alignment with the object at th
other end. The track elements within th
curve wil change accordingly.

Changes to complex track are just thi &
simple. For example, we can easily add ”]Il
turnout and a branch route to the drawing
the right.

After placing the turnout, we drag the tip o
the bottom curve from its present location t

alignto the new turnout. We use the Conne e
SoftTrak tool once again to connect each
turnout to the other.

The image on the right shows the details «

the design so far. Examining the lower curwv

we can see that is, in fact, an Surve Each

part of the curve is made of a pair of baok

back easements the most efficient track

design for shallow angles. They are nicel

balanced, providing room and simila &
geometry for each part of thecarve. H]B

I'tés worthwhil e thedastl
few paragraphs. The track design has be

changed substantially through the course \ J
A

the discussiori but each change was simpl

and fast. If you want to change the locatior o=

of an industry and 1t10s si1ding, Just select the

objects by rubbebandng (or group them temporarily), move them to the new location, then drag each

track tip into alignment as you wish after the char@ygtTrak takes the drudgery out of layout changes, so

you feel more free to Awork the pland into the best ¢

5.1.1 Changing SoftTrak to Objects

3" Planlt gives you many powerful tools that work with individual track objects: straight lines (or tangent
track), curves (arcs of circles), and easements (transition track from curtaadgent). You can easily
change SoftTrak to its constituent pieces so you canttime the route, such as providing vertical
easements. Select the SoftTrak you want to change, then isdtditth@ransform / SoftTrak to Objects
command, or rightlick on the SoftTrak and sele€tansform / SoftTrak to Objects (or use the shortcut
Ctrl+2). The resulting objects are exactly the same as those withamithieal SoftTrak.
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5.2 SoftTrak as a Spline

Dedgned specifically to be used in railroad or thoroughfare planning, SoftTrak let you design long
stretches of track as though they were a spliadraffic spline, if you will. They are made of one or more
SoftTrakcurves, joined internally to form a cagtious track with multiple curves.

In this case, we will start with an-shaped
room and try to find a mainline for it. Our
room has a door at the lowleft, so there
must be an opening to allow people to enter
the room. Select the toddraw / Spline /
SdtTrak with Easements. Point to a
reasonable location near the lower left, then
press the Left Mouse Button. Drag the mouse
away from the starting point in the direction
it shouldhead in this case, to the righifter

a while, move the cursor north a,bénd a
natural bend will form, inthe same manner as
adjustingSof t Trak by its tip.
released the Left Mouse Button, do so now.

This is the time to focus on the straight
segments. Review the image on tef; each
black segment is straightack, and each has

a vertex associated with it. (Note thatc@ves can form between two vertices, but there is no vertex
associated with the tangent track between the two clirves.

To see and mani pul at eclick the routeoAs yuecnssebelewrleft,ieack wertex d ou b | e
has a location and a direction, from blue to red.

5|

Using the same technique as for editing a polygon, you can point to a blue vertex, press and hold the Left
Mouse Button, and drag the vertex to a new location. Each valdexhas a red direction pointer with a

diamond head. If you drag the red handle around its blue vertex, you adjust the direction of the track
through the vertex. Note how the track parallels the walls at the top and bottom. By holding down the Ctrl
keywhi |l e adjusting a red direction diamond, you <can
establishing typical directions such as horizontal and vertical.

a

5.2.1 Changing SoftTrak to SoftTrak Segments

While you can transform SoftTrak to objects, you might also find occasion to transform SoftTrak into its
constituent SoftTralsegmentsSelect theSoftTrak chooseEdit / Transform / SoftTrak to segmensg
(Ctrl+F2), and it will be transformed to a numberSafftTrak segments
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3 Planit SoftTrak

5.2.2 Point-to-Point Layout with SoftTrak

Letds return to the first example, where we began wi
few sidings and industries. Choose the tdwiaw /

Splines / SoftTrak With Easementsand point to the /@
right end of the lowefeft turnout. Hold down theAlt

key, and the cursor will change to an arrow from

crosshair. This indicates thenap to Endmode, and it
will cause the turnout to highlight when you point to i
Still holding the Alt key, pressand relase the Left

Mouse Buttonthendraw it away from the turnout to the =
right and north, as you see in the example. Click the left
mouse button to begin the next segment of the spline.

liig

In the example, the cursor was dragged to the nedhw /

after starting the second segment. Notice how t 1
program treats each vertex of the spline as a defir

location for straight track, then provides curves that are

conformance with AREA, European and other railroz
and traffic design standards.

Theroute was completeby clicking (a) along the upper

left side near the center of the tangeb) at the top,

between two easements, and (c) at the end. The fi

vertex was inserted by holding the Alt key (Snap to Ent

then clicking the left mouse butto This automatically

completes the route, leaving the draw cursor available

create another route. &
The second route was constructed in the same manne [
began from the lower end of the center turnout, using

Alt key to establish the alignment. Twertices guide the

track northward between the turnouts, then a final veri

was aligned to the top of the rightmost turnout. The lo.,. *

from north to south was generated only from the tv

tangent tracks before and after it. You could easily ma

the yard toa new location, thedrag the open tip to the

turnout, completing the track changes in a matter

seconds.

SoftTrak let you explorepossibilities that you might @
never consider. You get immediate feedback on the re

of your curves as you draw, lettingpy find a very m
efficient way to get from point A to point E.ou can fine

tune the route by doubldicking it, then adjusting the

location and direction of vertices. The example plan w

changd quite a bit between the last two images, yet tf ©
editing took only a minute or two to complete. In the end
when it comes to building your layout, you still have tF
traditional track elements used anywhere else: curv
easements and tangent track.

~
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5.2.3 Moving Multiple Vertices while Editing
There are times when a section of track is designed j V

the way you want, but vyo
keeping it attached to its neighbors. You can eas |

accomplish thisy selecting more than one vertex whil

editing SoftTrak.

Starting with the example from the preceding section, \ &
doubleclick the left route to bring up its editing vertices

To select more than one vertex, first, click on one vert "

you want selectedt will change from solid blue to a blue

box. Then, hold down the Shift key and select any otf

vertices you want to move. You can also use the rubh
band selection method to surround the vertices you we...

to movei only blue vertices are captured by basband
selection.
To move the whole selection, point to any of the selecl
vertices, press and hold the left mouse button, then mi
the mouse to move the verticeand rebuild the route. In
the example, holding the Shift key while moving th /@
verticesforced them to move exactly north. You can s¢
how all the features of the bottom part of the splir
remain the same relative to each other, but they have
/o

[M]

moved relative to the rest of the spline. It is truly th
easy to change your mind about thealiien of the track,
or of the industries and towns that determine its route.

5]

5.24 Spline-Like Editing of SoftTrak

If you are looking for some creative ideas for your ma
line, you might like to use the spliike qualities of
SoftTrak to your advantage. Thus far, the vertices of t
route have been locked into a given direction until yc
choose to change its direction. You can also fePRnlIt
generate some unexpected shapes by holdinGtthéey
while moving a vertexThis frees the direction of the
vertex to follow a path of minimuracceleration between
the previous and next vertex. As you move the vert
around, the angle of the track through the vertex w
change. You can extend this minimtauoceleration route
gereration further by holding both th8hift and Ctrl @
keys while moving a vertex. This frees the direction of
the moving vertex, as well as its two neighbor vertices.

525 A Layer for Saved SoftTrak

nt act

There are times when youol | tstfordetailed veork.nf ydaiavant td bea k t o

able to come back to the route for further

Window to ASaved SoftTrako. l'tds wusually
route.
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3 Planit SoftTrak

5.3 Quintic Easements

3rd Planlt offers a design capability previously available only to full scale-dpghd railroadsQuintic
Easements have their roots in CAD software, based on mathematics not available until recently: quintic
splines. Unlke cubic splines available in many drawing programs, splines based on a quintic equation
allow the curvature at each endpoint to be specifadntic Easements can also be referred to as quintic
transition curves.

53.1 Background
To better understand the radé the quintic in railroading, we can look into the role of the transition curve
in general. I f youdéd Iike to simply use them, fee

Before CAD design systems were available, both regular curves and transition curve®riegsesre
determined by fAstationingbo. Surveying points, or
United States). If one was laying out a curve of constant radius, at each station the surveyor would set out
an angle of a few degreesjngthe same angle at each station.

To transition that curve to a tangent (straight) track, the surveyor would subtract a small value from the
angle at each station, until the angle between stations reached zero. This natural measuring process resulted
ina curve that is represented by a cubic spiral

as the cube of the distance along the curve.

Quintic transition curves find their power in CAD systems by exploiting the mathematics of equations
using the distance along the curve raised to the fifth power, rather than the third. What is special to us is
that a quintic equation can calculate a curve with specified curvatures at each end. Traditional cubic splines
must approach zero curvature at eacthiewhich renders them ineffective for connecting curved track to
tangent track or to another curve.

What new design capabilities are available vigthintic Easements? There are three major benefits. The
first is the shape of the curve. It is very closeht® same curve as a cubic easement, but it is optimized to
provide a better transfer of lateral acceleration when entering or leaving a curve. This difference is critical
to the operation of highpeed trains, as momentum is proportional to velocity. SHwend benefit is that

the quintic curve operates in three dimensions, not just two. It can just as easily transition vertical grades as
horizontal grades. One or both ends may have curvature, as well. Finally, it allows connection between two
curves in diations that are difficult or impossible to accomplish with traditional easements, such as curves
whose center of radius is concentric or closely spaced.

532 Vertical easements

If a track at one grade meets track at another grade,

simplistic solution appears at the right. The differen ]

in grade between the flat segment on the left and

10% grade to the right is made more noticeable here

by the use of terrainnderneath the track. One never sees track like this in the real world, as there would be
a huge bump changing from one grade to another. The track designer must provide transition track to
smoothly change grades.
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3rd Planlt offers a connect tool to gklig add vertical easements to your desig Toak

Sel ect t MuaintiiEosneneecrtt © tool, shown a +|:&|I‘:kght. This
in much the same manner as Connect With Easements, and other Connecttoo v . g, vg:

transition track is made by clicking first on thedt track segment (press and releas =~ ~ ~ ~

the left mouse button). ™V o

Next, point your cursor to the center of the right track segment. Press and hol "a_ == BJ &

left mouse button, then move the mouse to adjust the length of the vel « srgs: 2

easement. When you think thertsi#tion track looks reasonable, release the It = = i

mouse button to complete the connection. IT A

Your track should look like the image on the right
when you view it in 3D.You can see that theack
now smoothly curves from the 10% grade on the ric e
into the flat track on the left. The abrupt change ui

grade is still visible in the terrain below the track.

The image on the rig was made after conforming th

terrain to the new vertical easement and placing a sl wﬂ@mmg!_g

train on it. The train looks natural despite the hu

change in grade, with each carés angle a bit more th

makes reliable operation possible.

Building vertical easements is easy. They are created naturally by gradual flexing of the track and roadbed,
be it wood or foam. 3rd Planlt gives you valuable reference points at each end of the curve, which can be
transfered to your layout as you build it.

5.3.3 Vertical easements with a fixed radius Toal Kit

The Connect Tool also lets you create a vertical easement with a fixed radius, =+ & IZ =N

provides regularity in your design and building. Seledt e t o o | i Co AR L i cal
easement, fixed radiusdo as shown at = = = W ht

Using the tool is much the same as using the adjustable radius version disc VA
above. There is no need to adjust the curve using the left mouse button, thougl s = &I
length of theransition curve is set to achieve the fixed radius. You can setthe v « segse &+
of the fixed radius by pressing the button with the lock and blue check mark. WO

In the Background section of this chapiemvas noted that quintic equations allow us to specify curvature
at both ends. This fact brings great flexibility to quintics, allowing track designs not possible otherwise. As
an example, a tangent track with no grade is butted against a curve thdt®agyrade.

534 Complex vertical easements

You can see the abrupt change in grade in the left image. On the right, a transition curve has replaced a few
inches of both sections of track. The track transitions not only as a ved&aientt smoothly connects

the curve and the tgent while smoothing the change in grade. This design would be extremely difficult to
achieve without quintic transition track.
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5.3.5 Editing Quintic Easements

SoftTrak Easements may be simply edited, bringing n
speed and flexibility to track design. Startifgppm the
example above, each primary track segment was short
using the doublelick edit feature. A gap appears betwe
the primary tracks and treasementshown at the right.

Note the yellow tips of th@uintic Easements. These tips indicate avpdul new editing feature flexible

track that maintains smooth curvature from end to end. Before completing the broken trackwork, take time
to experiment with th€uintic EasementChoose the Select Tool and point your cursor to the left end of
theeagment at the yellow tip.

g

As you move the tip, the whole track flexes from end to end. The curvature of the other end is maintained

until you adjust it by its tip.

_4—1_/

As shown above left, the left tip of tkasementvas dragged to the tangent track. WHeatip hovers over
the end of the tangent track, the tangent is highlighted in confirmation. At that point, the left mouse button
is released and treasemernis aligned to the tangent track.

To move aQuintic Easement, point your cursor near the center of the track segment. When it highlights,
press and hold the left mouse button, then dragé#sementlsewhere. If you doublelick the Quintic
Easement, you can move the editing handles without changingrifeure.

Note that there is a bit of arcsirve in the track on the left. Ancirve is not good track design in general.

However, given the curvature and location of dasemeiits r i ght end, the path with
is accomplished as shown. You need to be aware of this when designir@@uivittt Easemenisand avoid

unwanted Surves by using good geometry. When the right tip of éasemenis connected to the

congant radius curve, theasemenis adjusted for its new location and the curvatures in play. This longer

easement allows smoothtransition from curve to tangent, absorbing the change in grade along the way.

After adding a train and swapping to 3D bygsiag the Tab key, you can see the graceful results.
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ltds worth considering this connection in detail. Th
smoothly to a tangent track with no grade, while at the same time transitioning from curvgetat.tdihis
kind of track planning power lets you design complex track in very little time.

5.3.6 Connecting with Quintic Easements
. . L . Tool Kit
If you use easements in your designs, usjaigitic easements is much the sartre —
fact, the program computes the quintic curves with the same routines used for + i IZ N
easementgjuintic easements replace cubic easements as the final step. TR
(AR W -
This implies that you can replace any cubic easements in an existing design R
quinticeaseme t s . Thatds quite true. Youol e WO Vversio
variable and fixed radius connections. The Toolkit shown at the right has s = &J ¥
variable radius version checked; the fixed radius version lays to its right. Eoaege e 4 e
!q_.!' !u! V lqv'
This example begins with ttvsegments of tangent track at a shallow angle to e -
ot her . Th@uintt Easpeent 0 t ool is used same mann
AConnect with Easementso tool, optionally with a fiXxe
T

=

While it is only evident in this illustration by thedolored tips, the easements &aintic. You use the
same procedures found elsewhere in the program to design with modern geometry. By printing your design
1:1, you can build your layout to the exact specifications you designed.

5.3.7 Connecting with a Single Quintic Easement

Toal Kit

When connecting obtuse angles of 135 degrees or more, you might prefer h
the connection made with a singliintic Easement. This provides a very smoot =+ [ IZ =N

curve, with lateral acceleration distributed evenly throughout the transition. T TR Y

W
Although a quintic transition curve does not follow track design standards pric -~V A
the 2£' century, this kind of transition is currently used on prototype -bjgged 7

rails on shallow curves. You might also find it useful in designs of an earlier "»_ = B3 &

whete it can provide more attractive flow or let you achieve complex yard desigr + : va: U
W 2
This example begins with two segments of tangent track at a shallow angle to . B

other. If the lines to be connected form an angle less than 135 degrees, a trad
easemet-curveeasement will be automatically be produced, not a single easement.

> -
o

5.3.8 S-curves with Quintic Easements

. L - .. Rl T ool Ft
You might be wondering if the quintic transition curve can have arcBrve, can it '
be used to solve an@irve situab n i ntentionally? The +|33|I‘% s defini:
A new tool is available to connect existing endpoints \@thintic Easements, as C it ot @t
shown on the right. =g
Shown at the right is an arbitrar LN
misalignment of track to serve a =P F
an example. Lodtga g

P LR iy
o B

42



3 Planit SoftTrak

After sel epettQuntcEake méd@gbo, bet ween endso tool, click o
the end of the right track. A new piece of track is laid out between the ends, without repositioning the ends.

Even this artificial design situation is
resolved smoothlyith the quintic transition

track. It would not only be difficult and

time-consuming to perform a similar design
with curves, easements and tangent track.
would not be possible to minimize the
transitions as effectively, nor provide
reliable operationn a small area. You will

be able to make more compact and
interesting designs by carefully using this
new curve.

5.3.9 Connecting two circles

You will occasionally run into a situation where you wish
connect two curves that form overlapping circles, as in
example at the right. These nearly concentric circles ar

240 (on the left) and 36(‘)/
nearly imposible to connect these curves using tradition \
design tools. However, th@uintic Easement makes it eas

and customizable.

ight). It

Start by slicing each curve at places that appear to provide reasonable transition opportunities, such as
shown below on the left.

Use the QlitticBaesement , bet ween endsodo tool to produce a
eases one radius into the other. The transition curve that resulted is not a unique solution to the overall
probl em, though. L ewitldasslightly differenhend fer thenleft cgrviet uat i on,

You can decide which curve is preferable to your eye. Both will provide reliable and smooth operation
when you build your layout. Use good judgment, tholuglu can also take things to an extreme.

Ifyou consider the image above left, it does not appear
Quintic Easemenill try its best to smooth the complex connection. The new track looks like it is in the

mountains, but if the radii are large egbuyit will operate reliably. The curvature from the left track is bled

off as the Scurve begins, and curvature to the right track is worked in near that end. It is the best available

solution to the complex (or inappropriate) starting geometry.
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5.3.10 Understanding the vertical component

This example will help you
understand the capabilities o
the Quintic Easement. We start
with a contrived design to make
the nature of the curve more
visible.

The track at the left has na
grade and is at Ooelevation.
righ t track is ¢
with no grade. The terrain
makes this quite evident.

After usi ng 1
Quintic Easement, between
endso tool and

mesh to the track, a smoott,
roller-coaster track appears
between the two original tracks.

3r d P a n |Quibtis Easemeénts alloew you
to create flowing, complex designs to make t
best use of your layout area. At the same ti
you will enjoy the subtle beauty of the neVils
curve, knowing you are using the most modegm
design methods available.

5.3.11 Concentric Circles

Connecting two concentric circlesn be a ey =
particularly difficult problem. This most & :

commonly arises when one is designing 60 deg 70 deg

duaktrack hghx, crossing from the inner tc 'ru 23 89" [ 25 56" i
the outer helix. \ \\ I/

: . 5% 5%
At the right arefour sets oftwo concentric

circles. Theradius ofthe innercirclei s 3

and outer circle ha S

are an infinite number of paths by which yo

can connect the two.

the curve that will operate reliably with you

equipment, and has a smooth flov

throughout the curve. 80 deg
26.69"

|
Four examples are shown, with the transitic !‘.,
length varying from 60 to 90 degrees of ar ' 5.5%
The 60 degree example has a clear bulge * 3
the bottom of the arc; the 70 degree is fairl e
good, and the 80 dn90 degree curves are
both quite usable. The minimum radius il
the curve is shown, and comes very near tiie
300 radius of the inner circle despite the bending r e

HHITH
Il;'i’l,[\‘l

11

These smooth curves were accomplished usintiteghten feature ofQuintic Easements. In most cases,
you will only use Straightening wittMinimum Acceleration MA) splines, notQuintic Easements.
However, in some cases such as this, it comes in very handy to adjust the location of the smallest radius.

44



6. SectTrak

You can haveS o f t Tdesigk épeed and flexibility when you use Sectional Track as well. Sectional

Track is a collection of straight and curved segments in addition to turnouts and crossiregb loffer
manufacturer. Two weknown examples are Atlas and Kato. Both are offered stdleand HO scale

eachhas itsown radii and lengths. Kato includes faux ballast with each track segment, while Atlas provides

only the track segments for placementot he model er 6s roadbed or ball ast.

Sectional Track pieces are snapped together to create a layout that can be changed or taken down when

desired. SectTrak lets you quickly design original layouts with unprecedented lbastraight and curved

track segrants of your chosen library will be selected to best represent the design of your SoftTrak curve.

Youdl | be surprised how many possibilities are avail e

6.1 Sectional Track Libraries

A document may have a number of Sectional Track libraries, but typically only one library will be needed.
Sometimes it is desirable to mix manufacturers or product lines, such as Ross and Gargraves in O scale, or
Mérklin C and M track in HO sda. Most often one library is sufficient.

If you started a new Sectional Track drawing or opened the Sectional Builder with 3rd Planlt v12, an entry

for the Sectional Track library was added for you. If you want to add a new Sectional Track library, you
canalsorightc | i ck the | ibrary in the Library Bar and choose
now able to use the new ST library (Sectional Track library).

6.2 Drawing SectTrak

L e tudethe Kato Unitrack library for HO scales an introductioo SectTrak -
. ! ) : Tool Kit =]
Open a new flex trackr sectional trackirawing at startup, or udéle / New if
3rd Planlt is already running. Ithat + &k A% lhve to be

used with the Seathal Builder you may uselraw SectTrakn any drawing you
wish. Look at the Library Barfind the HO scale Kato Unitrack library, righlick 7O = A

on it, and add it to the ST library list. R i i
You will be asked if you would like to make the new library the deftart | & &% & &
SoftTrak. Answer fYeso so that new - _ _ __ wi | | be
the library. Y Ry @Y

To draw a SectTrak spline, chod3eaw / Various splines / SoftTrakas seen at VU
the right(if your ToolKit is docked, the icons may be arranged vertitaldy rot
chooseDraw SoftTrak with Easements as Sectional Track has no easemddgsause you have a default

ST library for SoftTrak, it will automatically be created as SectTrak. You can turn this off in an overall ST
Managerdialog, discussed later.

Move yourcursor to an open area of the drawing, click the Left Mouse Button, and pull your cursor down
and to the right (towards 4:00). As you move the mouse, the curve will change in length and angle. If you
find an angle you like, press and hold the Shift kelpti that angle into place. Try to achieve a curve that
looks like this.
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This is shown in Color By Typédisplay mode
(Alt+Y). The pieces in the curve are chose
dynamically as you change the endpoint of tt
curve, and hgpened to end up with this
combination. 3rd Planlt tries to connect eac
node in a SoftTrak spline with Sectional Trac
in the most efficient manner.

When using SectTrak, as for almost any pha

of design, it is always wise to use Color B

Type mode. Whenyou want to review or

display you design, other display modes a \\_1_
best. When you are laying track or connectiry

pieces, Color By Type makes curves more apparent and differentiates between tangents, curves and
easements. There are no green easementsatdbef this curve as might be had with flex track.

Consider the task of designing freefoBoftTrakcurves that are executed in Sectional Track. The angles
are quantizeiy ou candt hyawcen omalynclgoosa frognithe angles in the library oéctsj The
choices of radius are similarly limited. This means that there will almost always be a difference, small or
large, from where you want the track to go and where it is able to go.

This is where a characteristic of Sectional Track that comes hatwith the real objects needs to happen

in the CAD process: nudging the track into position. We know that, over a number of Sectional Track
objects, there is a little givendtake in the real word. The track can be nudged a bit off its natural path yet
still work. The difference in position is spread out along the length of the track route. 3rd Planit does
exactly the same thing.

6.2.1 Nudging SectTrak

While one might not expect it, many Sectional Track designs published in books trternet, andby
manufacturers, depend on the ganadttake of sectionalized track to make the design weédu just nudge

the ends into alignment.t 6 s easy to nudge SectTrak into place in t

Clickonthe menu bafoolsbut t on and fiNudlgteh&ech dio @anefidrawinggr g et

it is not checked, which means ti&actTrak is not nudged to its target. In general, that is the best way to

design. If you can make the lengths and angles of your ST library rpatédctly on their own, it is
obviously the best solution. At the same ti me, it is
alignment between pieces in any case.

Your best strategy is to design witudge off, and turn it on when yowant to complete that final
connectionTool s / éNudge Shasdvwomodek If rothingtiseselegted it shows the style
that new SectTrak is creatddudge Onor Nudge Off If SectTrak objects are selected, it shows the current
setting of the 8ctTrak object and lets you toggdudgeon and off. TheNudge status of SectTrak is
preserved with the object so that it walt will not be nudged into position when a file isopened and
when it is adjusteavhile editing

L ,': f //‘ 4 ,"
L4 (,/'/’/'///'/’I ," 5/'1 ,"
s ///’l, I"/// ,
. / ,'////t 1Y ,'// /’: ,,
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The imagedeforeare an example of nudging. On the left is the end of-ak§@ct SectTrak spline with

every piece aligned exactly: The endpoint does not align well at all; the angles of the curves and the length

of the straight sections work out poorly. On the tighe pieces of Sectional Track have been nudged into

place within 0.0106. They could be nudged more cl osel
each piece, and the necessary change in angles is spread out over the entire SectTrak lerigtin Bra

Planit the way it works in real life.

6.2.2 SectTrak Limitations Compared to Flex Track

SectTrak considers thousands of possible track combinati \

from your chosen Sectional Track library to find the best malt

for your chosen path. However, there are some possible p:

t hat canot be solved with t ac k. I n t
will see a different display of your SectTrak: one that has

highlights along the spline, as shown at the right.

Unlike the first examm, this SectTrak spline is made of thre W
vertices. The third vertex is near the middle of the SectTr

resulting in a short tangent track midrve. This addition makes it more difficult to find pieces of Sectional
Track that properly complete the desim@dve. The two splines look very similar, but under examination

one can note the difference in angle of the center tangent section. The change was made-bljottngle
the SectTrak spline and changing the angle of the track through the center vertex.

Most twovertex splines can be successfully constructed, although in some situations a slight change in

angle can make the difference between a valid Sect Tr .
remember that this is not a limitation oktprograni it is sometimes not possible to build a specific path

with the sectional track you have chosen. Often the only choices of angles through curves are at 22.5

degrees, limiting your track design options. This limitation is something you wanbte ¢uaring design,

not after purchasing the track.

When you desig®ectTrak with more than two vertices, the path is more constrained. You are choosing the
angles between segments, and if your choices are not compatible with your track library selection, you will
need to similarly edit the SectTrak and adjust the tragiean This way you can achiewew, exciting
designs that were almost impossible to envision without SectTrak.

6.2.3 Designing with SectTrak

Just like designing with SoftTrak, SectTrak lets you focus on the routing, not the detalbs flé#htrack

can be tedious without SoftTrak, designing piegepiece with Sectional Track can be every bit as tedious.
SectTrak lets you be creative, thinking about the path from here to there, not the geometry or the track
pieces necessary to get ther

There are two powerful design modes. As msdtyment SectTrak, you create a spline defined by points
and thinking about how to route your main line around the layout. DalibleSectTrak to edit its control
points, setting their position and anglelet several control points while editing and move a whole design
area from place to place. You see where you can go with what you have available.

The other design mode i s -pdint Bectfirakojecty dare makecconaeations Si mp | e
betweert ur nout s and other SectTrak. ltds easy to move a
Dondét iwbeget hi ngs dNuddgktan aime tgthe rgsauesand getdhem aligned.
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6.3 Managing Sectional Track Libraries

Your drawing may reference up to 1§ MenageyourSectiraklibrarics =)
Sectional Tr ack | i| Defaultlbrary for SoftTrak Track objects available for SectTrak, select to Exclude
difficult to imagine the need for so many)| AT ~| B 7€ stadtinad she =
Each of these contains only the curved af BAC 1,25, Sraight ke oher

straight segments of a track library. Yol |t unirak B Lo R e e Siver

can manage these librariesing Tools / BAC 15-Radks Astorevng Qurve ekl Sher
Manage Sectionalfromr B 1R Qe RO S i
the main menwr Ctrl+Alt+ K. The image T o e i
to the right shows how a drawing with twg BAC 227 Radus 1/2 Curve Nickel Siver

ST libraries looks. The Bachmann Ej BAC 227 Radus Curve Nicke! Siver fuk

Track library is used as well as the Kat| e 2 e G el shver

Unitrack library. BAC 3325 Radn 213 Curve ikl Sivr

The uppedeft field, Default library for BAC 355 s Conve i S =
SectTrak, lets you choose a default settini  ad... | refesh | remove... | | sens. | [ ok | concel |
for SoftTrak. You can select a Sectioné.

Track library or you can seleEtex track. Designs can include both flex and sectional track.

Below the default library is a list of the libraries includedh the document: the ST Library List. It is
important to know thagveryST library is saveavith the documenthis prevents changes in your design if
a library object changed in a recent update. It lets you send your drawing to another 3rd Planlt user, who
can interact with the drawing even if they donodt

Below the ST Library List are three action buttoAdd, RefreshandRemove Add lets you add a library
using a file select dialodgrefreshinstructs the program to apply updates from the Standard Object Library
that may have been presented when you opgaoad file. Removedrops all references to the ST library
and resets all SectTrak that referred to it back to flex track.

On the right of the dialog is the Track List. It contains all the objects from the track library available to use
in SectTrak. By defat, turnouts, crossings, and complex groups are not included, n@ngr&roups
marledExclude From SectTrakin their Group PropertieS.here may be objects you wish to exclude for
your own reasons, such as limiting choices to your stock on hand. Yolad, Ctrl+Click, and
Shift+Click selections of objects to exclude, then pres&mdude button. They can be excluded from the
drawing or extended to update the Standard Library file, so your exclusions apply to alltfieguture

6.3.1 SectTrak Settings
At the bottom of the &cfTrak Manager isth& e t t i buttps. €lick it to bring up this dialog:

-

SectTrak Settings IEI

A warning sound is generated and the connection is marked failed if the
averane per-piece adiustment exceeds this value.

Warning distance | 0.027

In the real world, sectional track can be adjusted slightly to make ends
meet while still running trains reliably. You can have the sectional track
in your plan similarly nudged into position,

[¥ Mudge SectTrak end point to spline endpaint

Target distance | 0.01"

Maximum rotation | 0.5

MNumber of atempts | 1500

oK | Cancel
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SectTrak

These are default settings for US measuresnaithilar values are provided for a metric prefereridee
Warning distance is meaured bypiece along a length of SectTrdkthe offset betweenreendpointwith
exact alignment betweesegments and the target causes a greatpieog offset, you will har a warning
sound. If you want to override the warning, hold down the Shifteelrealign the SectTrak.

Controls for theNudge feature are provided. The state@ifl+Alt+Shift+tN (Tool s /

éNudge

to target) is reflected in the check box. This field a@trl+Alt+Shift+N are the same. WheXudge is

active, the next three fieddcontrol its action.

TheTarget distancechas been tested as

Nwmnber @& attenps Thé Oldsey yowi t h

tolerance, the longer it takes to computeut on many systems, this is not a probl&éfaximum rotation

is by-piece. It controls he nudging is spread along the length of SectTrak. The 0.5 degree setting is the
most liberal that should be used, although in practice alignment to one degree is typiddlinither of
attempts field works together withTarget distance The more restricti your target distance, the more
attempts will be required. Most current systems are capable of as mangCath&usand attempts to

converge on the best location.

The defaultsettings allow for responsive operation on any current system. It is quiteabésto require

alignment to 0.0010 with 5000

at t smoghcwsvedistributed 2 5

over a long distancand conservative evaluation of the fit achi¢bg the Sectional Tik.

Pay attention to the alignment anglevbetn SectTrak and other objects when udingge Sometimes it
is possible to align endpoints at the same place but have a large change in angle djbgeah objects
While the Nudge feature is realistic and powerful, it gives rea@rld results that gu need to evaluate

carefully, as though you were building the track.

6.4 Setting the Characteristics of SectTrak

2=l

If you skipped the chapter on SoftTrak because you plan to use Sectional T sectTrek [1538]

please take the time to read the previous chapter on SoftTrakeand its
capability and controls. There are several fields in the Object Data Window
control the operation of SoftTrak and SectTrake Radius control field has a
gualities specific to SectTrak, as seen on the right.

Since Sectional Track is onlyvailable in certain radiithe Radius field for
SectTrak is a dropdown menu listing the radii offered by the ST Library you h
chosen.You still have the ability to choose a maximum radius as well as a fi
radius, as there arex®e s where iitds desirable
largest radii possible for each SectTrak segment, and other cases in which al
should be the same.

= Main layer
= 2121/32
wew 9019/32"
e g9 12t
it 3012
o, o

#1, 593s8"
oL 1741732
&0

«1, 128 21/32"
4 143732 t
N

i Std Cut and Fill

he

{7 No easements
= Fixed radius
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6.5 Conversion to Objects

TheEdit / Transform / SoftTrak to Objects (Ctrl+2) commandworks with SectTrak as well as SoftTrak,
as SectTrak is a derivative of SoftTrak.

Just as you can transform SoftTrak to its building blocks of tangent and curved track, you can use the same
commandto transbrm the SectTrak spline to its constituent Sectional Track objects. Each will appear in
the drawing as though they were inseréedindividual piecefrom a Standard Library fileEven before
transforming the SectTrak to Objectise individual Sectionalrack pieces are shown in the F8 Object List
described in a later chaptérhis lets you know how many of each piece is used in the drawing. If you

provide a cost for each piece, youdll al so know how

havedesigned.
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7. Object Properties

Every 3 Planlt object has properties associated withThe properties determine everything about the

object: where it is, its angle, color and width, and a number of other characteristics. Bverg ot 6 s
properties may be examined through an interface that is very similar for every object type. There are
several ways to display an object 6s EpterorpssiEdit/ly sheet:
Properties, or rightclick an object and choog$roperties, or doubleclick an object with th&elect Tool

while holding down the&Ctrl key.

7.1 The Line

7.1.1 Data

One of the most common objects in drawings is the line. This ifitlee
Property Sheetshowing the first page of information. There is a unique fil =~

page for each object type. The first page for a Circle would clearly nee( sa 2= e &
center point and radius, while a group property page wastldheé members L.Z_m.h roaz

of the group. Some pages are the same for all objects, and are used = o e
same manner.

hs z

Here we can see all the significant numbers that describe the position
size of the selected line. The grade is included on the first page o
objed 6 s properties for convenience e T &

7.1.2 Dimensioning

Many times you will want to show the dimension of an object. These are typically indicated on mechanical
drawings witli med@Ditmeatsi loms arrows or tick marks at

Line [5] [x]

Dala  Ditensioring | Elevalion | Line siles | Appearance |

¥ Show length of this object

Posiion (¥ Centered over cbiect [ Align ta obiect

o
Distarce from certerine

H I Bad
1.750 - I ltalic
Font Size W Opaque

i
[ial | [~

I Hide al dimensions in drawing

0K | coed | Hen |

25

F 3
¥

If you check theShow length of this objectoption, its
length will be displayed in the middle of the line. On th
page you can control the documevitde settings for
dimensim lines. Use thdine Styles page to select the style
of the line ends. Filled arrowheads are used in this example.
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7.1.3 Line Styles

vt

M-
Sample

Objects may be drawn in a number of style
Those objet with two ends, such as lines
spirals and circles may have End Styles as we

Sample.

—

The top left example shows the various style sue [ o sye [rin ]
of the line whose elevation we set in th v —— E —— E
previous section. As drawn, the line has no Ei e [ e [

Styles, is Thin, ath is a Single line of Width 0

(a width of 0 means to draw the line one pix N o ]_trt | |
wide on the current output device). A sample
the line is shown for reference. Data | Dimersioris o] Elvation Line sties | ppearsnce | Data | Dimensiring] Eevation Lin sles | Appearance |
End styl + Multi-lin End styls + Multidin
The top right example shows the line with it e c c e
1fi H H &
End Styles modified. A solid arrow is atthelef ce—ec —_____ C | —
. C e TR T Ok
erd of the line, and a tick mark crosses th e
1 H CE—
right end of the line. The lower left example N e || skl H
H H H Lines |Double 7| C€E—>C Lines |[Single -
shows a double line whose line style is Das i [ -
and the lower right shows a medium weigk (0 C— o —
line. TheNative Widthof t he | i n i
thickness will be used when ydave selected | T | | i N

File / Settings / 2D Display / Native Line Widths

Most typically, the Native Line Widtlinly comes into play in 3D rendering, to make trees, buildings and
the like appear as realistic as possible.

When an object is created, its Native Line Wiidtlset to the equivalent of the current Line Stiyle width
at the current zoom factor. In the case of hairlines, the Native Line Wid#ito zero. It can be set to non
zero either from this page, or by changing the object

Once settonocz er o, you can only c¢hang®&omdhis menh.jTeiscalloive Nat i ve
objects with several line widths to be drawn using various Native Line Wibttaw the components using

regular line widths; thisvill set an appropriate Native Line Widtkvhen all lines have been placed, you

may change the Line Styfer all the objects to a hairline for quick drawing in 2D mode. The Native Line

Widths will be left at their chosen settings for effective 3D rendering.

7.1.4 Elevation

Data | Dimensioning E\evelanILmegMEsl Appearance ]

All objects except text objects have BElevation page. In addition, this page =
can be used to calculate the elevation along a Path when usiiatthe = -
Tool. ©

£ Set all points it &l objects to s elevation
€ Addithis elevation to all points in all obigcts

The three elevation characteristics you would like to control are availabl
this page. As this example is showhe tuser can change the Elevation ¢
either the start or the end point. The resulting grade is calculated
displayed in the readnly Grade Field.

T |

Sometimes you may wish to establish a graated calculate the resulting

start or end pointdn the second example, the designer has chosen a ¢ —————
of 2.0%, and knows the starting Elevation of the line is 1 inch. Freeing| o | oueuis e une s | meaance|

end Elevation to be the result of the other two fields and entering the 2 =
grade calculate the Elevation of theend pbit be 2. 44860. °

Two additional fields in the property page are disabled for lines. Th e e
options are only available for groups, and will be discussed in the sectio
group properties.
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7.15 Appearance
- :
Several factors that ¢ o ailabteor thisgpage D“|Dm.m|uwﬂnm p— =
At the top of the page, the layer control allows you to change the 1ay€ w- fmee 3 =g
which an object currently is located. The buttons to the right create a | s [aciacr E
|l ayer, and modify the objectos | romuwms EHIJ"‘“‘ Ctoi
Thenextfe |l d i s tQuteandoFhl jsedectibnd Bhis determines how ** Bl ) e
terrain is contoured around the line, as described inTdreain chapter.
You can create a new Cut and Fill parameter, or modify the current one.
The check boHide in3Dl et s you have objects 1en
2D plan view, but not while you are viewing in 3D. To its right is a che —

box that determines if this isTaack Object. If an object is a Track Object,
when you zoom in on it, rails and ties will appaarmmagnification increases. When an object is first d
the Layer in which the object is being drawn determines its status as a Track Object.

rawn,

pear ance c

vel y.

youbre

If the line is a Track Object, the next fields will be active. Two control how terrain is conformed to the
tradk. Tunnel Track indicates terrain should be conformeder the track, rather than under Do not
conform Terrain is useful for track where the terrain should not be brought to the track grade, such as
track on a bridge. The final checkXy&onverging track, is used to override clearance checking when you

expect two tracks to be closer to each other than typically allowed.

Each object may have a unique color ffiBanlt. For most editing, you will be using color by layer or
color by objet type (native colors take significantly longer to draw because each object is allowed to

assume any color your system can display). As mentioned in the Tutorial, the Change Color button brings
up the standard Windows Color Selection Dialog box. Thisodiallows you to pick any of the standard
colors you wish as a native color, and to create a palette of 16 additional custom colors, which is saved with

the drawing. You must be ative Color Mode (Alt+N) to see the color assigned here.

7.2 The Circle
Circle [7]

7 2 1 Data {Daia | Elevation | Line stylex | Appearance |

The Position and Size page of a Circle property ste#hins details similar = & & o v
to those found in the line Position and Size sheet. In the oba Circle, the = . oo ’

Radiug 29.682"

position of the center in two dimensions is provided along with the start g‘?a”d,?';m: ‘fﬁﬁ

end positions. Al so presented ar ww om

boundaries of its arc.

A Circlebs arc is al ways pbintaavend e N T
point. For ease of wuse, the Azi me———

points rather than an angle. (For reference, an Angle is measured counterclockwise from zero, and a line

eods radi u

K wi
to

drawn at an Angle of zero degrees points exactly to g df the (x, y) origin. An Azimuth is measured

clockwise from zer o; a |l ine drawn at an Azi

mu

azimuth of 90 degrees points Adue easto, and s

7.3 The Point

7 . 3 . 1 Data Dat | Elevation | Appearance | -
As an object of infinitely short length and width, a point has few positi n.. - o
characteristics and a consistent size.

Points are drawn in 2D with a small box around them to allow you to == " fessmsesmsa

them more easily. 18D rendering mode, the points are drawn as dots ¢

are generally not noticeable. Points are most often used as reference

drawing other objects in a plan. When you need a Point in a drawing,

want it almost unnoticeable, sel&ttow as a singlgixel dot only. s = )
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7.4 The Spiral Easement

7.4.1 Data

A Spiral Easement igan automatically generated object used to connecEE————
circular curve to a tangent line. However, once a spiral is created, you S| el ressie] srsecorce]

move it, align objects to it, and align it to other objects. You should do 1 e . z

with some discretioii it does no good to aliga toesmall spiral with a Circle = s« mes  &m o

j ust to i make it fito. T::;ﬁ s

Azimuth 168,653

Shown at right are two interesting values for the spiral: its Azimuth, meast o= oo
in degrees at the tangent endpoint of the spiral, and its Offset, the dist ™* "™

from the extended Circle to the exteddet angent | i ne. d ongos fin
book Track Planning for Realistic Operatiaffers an excellent discussion ot
the Spiral Easement, and presents several methods to lay one out on ply & [t [ 5 ]

when the time comes.

3Pl anltos printi mughe chanpeath pldt the Spieas Easerhents you geperate on any
Windowscompatible printer. Your track plan can be plotted at 1:1 and spread over a number of pages for

layout of any track segment. In testing this program on El Dorado Softvare HO Scal e model rail
found it convenient to use pins to tack the pages in alignment on theatbed material. Once all were
aligned, a dentistds tool was us-eoddbed everpiack ersa. at her si

You coul d al so use a-MakR dhiscdevicehaepeittedl rolier wheel oMa aiidie
you can simply run it along the track centerline, pressing down hard. When the track plan is removed, the
holes are easy to see; the dots can be conthbgtpencil and the roadbed glued in place.

7.5 The Group

75.1 Unique Group Characteristics

Group | Symbol| Aaling stack | Texture | Elevation | Appearance |

Groups have many unique characteristics that make them different than e mo —  wfp

objects. The first page is much different than others; it is not a Data p "' e

Instead, the Group page lists the member objects of the group and its n [ecrsnm rn G Tl

Eack. hanchai [183]  Fan [304] Group [225]
Botiom body (28] Fan [322] Group [232]

part number and cost. The cost fislilows up in the Object List, discussed i joiivemn man orin
its own chapter. Cotoapo ol ool Craps
Cortour plane [268]  Group [113] Group [265]
Coupler [10] Giroup [195] Handrail [142]

Each member object retains all the characteristics of any typical Qircle, ~[5="  *=== ==
Group or other object, even though they cannot be selected independently [ s I Zive Tk | open |

™ Dffset polygons behind lines [~ Cull back faces

the group. From the Group properties page you can examine the spe T imnseaten: [ tndicsintinins

I [rieluude subarouns ™ Prevent selection in 30

placements and qualities of each object in the Group. Simply dolitkeany e
group member; ithis case, Line [1] was doubtdicked.

When you doublelick a member object in a group, the member object |||||,_|
. - - . . ame |Fan Cost [0
highlighted in the drawing and you are presented with the same prope e | U e
sheet you would get if the object was not in a group. You can chamge oeen v [fh ot

Cortour plane [289] Contou plane [279]
Contour plane [270]  Contour plane [260]

setting for the member object in its properties page, click OK to save
changes, and they will be incorporated into the group W_hen (and if) you ¢ il G e
OK on the groupés properties page fma ™™

Contour plane [277]
Cortou plane [278]

If one group is embeddeulithin anothergroup, the group will show up in the ... E——
object list as seen in the top example. You can declimk the group to get its | = 2 © ke

group properties sheet, and doubliek any ofits member objects to view "= [ Festsemnd
their property sheets. Groups can be nested to a depth of 64. [

The Type field lets you designate the Group as a Contour Sheet. With this setting, any polygons in the
group will have invisible outlines when viewed in 3D. T¥isibility setting lets the group be hidden when

the Tools / Options / 3D Settings Visibility setting is low. This is typically used for groups within other
groups, such as hiding the handrails on a locomotive at lower visibility settings.
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The optionOffset polygons behind linesi s used only to control a@8D appear
grouped together a polygon as a wall, and a set of lines to indicate a door and window. If this option is

checked, the lines would blend into the polygon, since both are at the same distance from the viewpoint.
Checking this option makes the lingearly visible with no interruption.

Smooth shadingalso controls 3D appearance. One example where this would apply would be a sphere.
Made of a group of polygons, the sphere takes on a very realistic appearance whershaaexth This
checkbox lets yoube specific about which polygons should smesithde with others. Only polygons
within this group will be smootishaded together. If you want to include subgroups in the smooth shading,
select the optioinclude subgroups

The Tunnel track option is primaily used when working with sectional track. Tunnel track conforms
terrain above it rather than below it, and is an option settable for all track objects. Since sectional track
objects are made of Groups, this flag indicates all track within the Groupnislttrack.

Cull back facesimproves 3D rendering speed, sometimes by quite a bit. It you have a closed object, such
as a cylinder or sphere, the back faces of its polyg
can cause individual polygomns become invisible when viewed from the back, so use this with prudence.

Enable color blendingallows a smooth transition of color across adjacent polygons within a group.

Groups can be selected in 3D by holding the Shift key while clicking the Left Mouse Button. If you check
the Prevent selection in 30box, the group will not be selectable in 3D.

7.5.2 Symbol
. . i . . Group Symbol | Aaling stack | Tentre | Elevaiion | Appearance |
You can assign any group a Symbwmt @an be displayed in the 2D view. Thi¢ qua 7
is frequently used for sectional track pieteshich are groups containing one P ¢ teomse @ s i
track object. The Symbol can then be displayed next to (or above) the o o= o
for easy reference. L miE:
Font Size pague
. . . [aial BN
Each Symbomay have its ow text font and size, and you can quickly enab I St aoie

and disable display of Symbols throughout the document from this page.

D
( IV Enable symbol display for entie document ‘

7.5.3 Rolling Stock and Textures

These pages let you designate the Group as a piece of Rolling Stock, and apply textures to the members of
thegroup. Please see tR®lling Stock andTexture chapters for details on these powerful features.

7.5.4 Group Elevation

A groupos El evati on N € -] € T | t han
an IndIVIdua| ObjeCt requ'res Because a group |S G:::ISymbn\lRDngstucleexlme E\evauan|App eeeeeee 1 E:::lSymhullﬂu\hngxlm:klTexture E\evamanppp eeeeeee |
collection of objects, it is not posde to set an = ¢ seseddme T Ot —
Elevation without knowing an awful lot about the « .. oo

nature of the group. Nt e i i b swrso s
When you first see the elevation page for a grou

the field Elevation of All Points will be set to the

overall range of elevations in the object. In thi

example, the building is about 2 inches high, bas

at zero elevat|0n Cancel Help Cancel Help

The second example shows how an object can be shifted to a higher or lower Elevation. The Elevation of
this building needs to be set to that of the terrain that supporis this case, 4.5 inches. The radio button

Add this Elevation to all points in all objectshas been checked. As a result, the building as a whole will

be moved up 4 ¥z inches when the OK buttorlicked.

You may also change the overall Elevation ofagrougthesi | y usi ng the Select Tool
moving an object, point the cursor at another object. Click the right mouse button before you release the
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left mouse button, and the eleieat of the group will be changed so that the lowest point of the group is at
the same elevation as the nearest point of the second object.
7.6 Smart Turnouts

ASmartTurnout s a uni que object that HfAunderst sandsdip the geo
switches. With this information,3Planlt can provide sophisticated connections with little effort.

7.6.1 Straight Turnouts

In the example to #hright, an Atlas turnout is shown. The dimensions “”S‘“’""“""‘”‘ — :
) e wd e . Tumo it | Symbol, left | Symbol, iight | Elevation | Appearance
this turnout (and all NMRA turnostin 3% Planlt) were drawn from John

Name [ATE3: #6 tumout Type |Staicht =] —=
Ar ms t rToackdldming for Realistic OperatioSecond Edition. The wa-w:sns— HParwlﬁms—l e lf__I
Overall Length corresponds to Armstong6és di mensi ol f4 of
the second edition. ThRouting Length is dimension C, and thEntry
To Intersection is the sum of dimensions P and Q. TRail Closure ., & || o frr—
Radius is also uniqueo a given turnoutthe figures for NMRA turnouts = © #se © Fesmata Rouolerg [1557
were drawn from page 46 of Arm T mee_ k. 1t Qs
curved segment of track and is provided in the data sheet for r swmws cnen oo 12
manufactured turnouts. TI&witchstand selection allows you to position o ] oo | veb |

the switchstand orither the Normal or the Routing side of the turnout.
The Symbol page lets you custottabel each turnout, controlling themmem
position, font and visibility of the turnout symbol.

Spmbel #E

You can easily enter cust om hdatsm " & meonda &b manuf act
to define turnouts that are not in the Turnout Libraries, or to meet y e o
needs if you are haddying the track or turnouts. Hailayers will W

Forl Sps I Opamse

actually define these dimensions as part of their design process. [ ENE

I f you have a s a ipdusingoybu canhmeasureuitrtc
enter its dimensions. The best way to do this is with a piece of gr
paper. A trip to an office or drafting supply store will yield many usef T ] e | b |
styles of i pestmee style is actiallg a thiropfastic stififer
for a drafting surface; it has a very nice grid on its surface that meets our needs quite well. Another

possibility is B, C or D size drafting paper. Whatever style you get, make sure you get the smallest grid

spacing you can comfortably use. One eertilsetting forspacingis 10 to the inch, giving a 0.1 inch grid.

Since¥Pl anlt lets you enter dimensions in any units, Wwe
a 0.1 inch gridé itds much easi dhthetpoperefractianforitt e 6. 77 i
between distances.

D
’V ™ Enable spmbel display for entire document |

Now lay your turnout on the graph paper. Align the entry of the turnout with any of the thicker lines on the
grid, and align the centerline of the Normal track accurately along the grid. You can easther€acbrall

Length, and the Routing Length. Please notice that the Routing Length is mesdsunrgtie Normal track
centerline, not in some imprecise manner along the curved segment. The Routing Length of most turnouts
is the same as, or a bit less thidwe, Overall Length.

The Entry To Intersection length is a bit more difficult to determine accurately. This is the point where the
Routing Track would intersect the Normal Track if the Routing Tracktcd nued str ai ght . It 6s

middle of the turnout on the centerline of the Normal Track
Overall Length

We estimate the Point of Intersection using two people. ¢ [ ‘
looks along the Routing Track with their eye at railhe — — _

height, holding a pen or pencil to marletbraph paper. The - j{% e ‘#ﬁ#ﬁ L - — —
second looks down on the turnout from above. The fi m Tﬂﬁﬁ"ﬁfi Nk .
person moves the pen along the centerline of the Rou  Entry To I -
Track as viewed from the side, while the second notes |

intersection. ‘
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When measuring a turnout, you will also need to mieitee the radius of the Closure Rair the radius of

the two legs of curved turnout. This also can be a bit tricky. One method is t&"iarst to draw a
number of arcs of different radii and print them at 1:1. Lay the turnout on the arcs and pick the radius
closest to that of the turnout.

Another method can be helpful for N or Z scale turnouts. Lay the turnout on a piece of paperfatig care
trace the rails onto the paper. I'tés then easier to
yardstick compass to sweep out the radius. If you trace the turnout onto tracing paper, you can lay that

paper over the arc templates in finst technique to determine the radius.

7.6.2 Flexed Straight Turnouts

Turnouts such as those made by Central Valley and Pilz/Tillig allow you to flex them into curved turnouts.
You can do the same thing iff ®lanlt. Simply pess theFlex this turnout button on the turnout property
page. The straight turnout will be converted to a special form of the curved turnout, in which you can
control the radius of what was the tangent track prior to being flexas féature allows fovery custom
design of yards and very smooth, braadius turnout arrangements.

7.6.3 Curved Turnouts
. - . P
Curved turnouts are actuallguite difficult to measure and Set U tum sy ] ssmeot ] eeston] pmsnce]
properly, but once youbve got Wane [FETO0 corved s mefors | IF he resul
aCCUI’a'[e LPattt [SLER7 | APat#[SLEB6 | Cost [0 |

The single most significant difference between defining a curved turr
and a straight one is the use of thetry To Frog Point. In dl other = ] et 5
turnouts and crossings, the angle is defined directly or as a frog nun e« e fne N

In the case of a curved turnout, the frog number can be very difficul = =E= e
. . . Radius B [28.740" Entry to frog point {7 323"
establish. Instead, the Entry To Frog Point measurement is used. svichaeee] FINIGIRT  Corti o ot il 10670

0K | Cad | HeR |

Realistically, the only way to accurately enter a curved turnout is
to have a sample of the turnout itself, or access to mechat Overall Length

drawings for the turnout. It is important that every dimension } """""""""""""""""""""""""""""""""""""""""
accurate, especially if you envisidraving two or more curved
turnouts in succession. ——HaHRH A Sy

T,
i

g

Print the turnout on your printer at a scale of 1:1 so you ¢
verify its accuracy. Lay the turnout on top of the printot
carefully aligning the entry and exit of the larger radiuskirar |-t
Ensure that the intersection of the routing track appears cor
its endpoint is correct, and that the radii of both circles .

accurate.
umout | Symbol, left | Symbol right | Elevation | Appearance |
Name [FE100 aige rve Type [viye 5] —|
764 Wyes and S'Ways LPatth [sLEse | arad[ Lt 1|

Defining a Wye or a 3vay turnoutis pretty much the same as defining
straight turnout. The Left/Right button selects the left or right route ¢ essis s H
places its data in the fields. Make sure you press.éyeOut Turnout  Z3, Frgee  0 L

buttonbefore switching sides. e BT Enptomiaseciont S|
Subst 20 [FZ28E adi
Wyesand 3ways look symmetrical, but they usually are not. Careful S Ci e Ceeine ominaent o

enter both the left and right side data for the component and if poss | ]
verify it against a sample.

Tumout | Symbol | Elevalion | Appearance |

Name [ATE3 125 cross Tope [Cossing 1] —|

7.6.5 Crossings and Slip Switches - -

Crossings and slip switcheare the most easily defined of the Sma
Turnous. All you need to know is the angle of intersection, émgth along s e " |

12
le " Fiog number

both tracks, and the distance to the intersection along both tracks. i
FadusR[0T | En

Switchstand C N G R Cent
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Some crossings and slip switches are made with one leg longer than anotheralf:snsﬂmg or switch is
available in a pair, set up a different part for each membiegbair.

ymbol,left | Symbol, ight | Elevaion | Appeatance

e[S 5] —|

766 Sn ap SWItCheS LPan# [5203 A Part # [520¢ ot 0
A Snap Switch is very much like a standard straight turnout, except
routing leg is a true portion of a circle, with no straight segment. You car « m=—— | e fom—

& fingle) € Fiog i

Facits 4 [E67
Substred [17.220°

Switchstand € N & R

the routing leg based solely on the radius and length of the curve.

Diveiging radius [17. 220"

Centetine torouting exit 1524

Cancel Help

7.6.7

Many sectional track manufacturers offer a curved turnout that is made of tamn
curves, both tangent to the angle of entry. The first starts at the point of € = S E——

Offset Curved Turnout

the second is offset by a specific distance. This type turnout can be s |rers o =Fe 22
directly from radius, length (in degrees), and offset.

s
7.6.8 Modifying a Turnout T v

Angle @ Fio it S e

You may change any of the turnout fields to your specifications e el
or to those provided by the turnout manufacturer. When you w— Sl G GG EuTpimimm 25

[ ok ]| cenel Help

to see the resulting turnout, pressltlag Out Turnout button

7.6.9

Part number fields are provided for all turnouts. When turnouts can be manufactured in a Left and Right
orientation, such as straight and curved turnouts, two part nurelds éire provided. Enter the correct part
number for each version of the turnout. When you look at the Objecthieigiroper part number will be
displayed based on the orientation of the turnout in the drawing.

Turnout Part Numbers

7.6.10

Eachturnout can be given two symbplsne for right and one for left. The symbols can be displayed in the
2D view for easy identification of the type of turnout. This is independent from the name of the turnout,
and can be much shorter.

Turnout Symbols

7.7

The Helix is supported as a unique drawing object fh Banlt. It is Torr . cee e o E‘
derived from a Circle Object, and behaves in most ways as a circle doe 3

Helix Objects

In the example ahe right, a helix was drawn first. To create the entry a
exit tracks, the Connect With Easemetdsl was used. The helix was
clicked first, then the control key was heldilghclicking the second time,
terminating the connection at the tangent. The same procedure was us
the other side of the helix.

The result is an entry and exit with easements, and a settable numbi = oy
turns in the helix. For this example, the heliglides one full turn, beyond

8 e b izl

the entry and exit portions. b Cis | s saomc E=—3su
fieux ) To set the Elevations and grad:

Position and S'23|Elevatior’|| Line stylesl Appealancel through the hellx’ use the Path Tml L e s

X v z select a path through the helix. In thi T

! gg"ms: ;gg‘;m? s1r" example, if we assume the entry to th

End Mamr - AmlA IR lower part of the helixs the top track

Lo 06 73m6" in the drawing, one would click the to

e st tangent track near the helix end

Gade 190z Clicking the lower tangent track o

Turs [ completes the Path.

Tumns including entry and exit 1.394923

Railhead-to-railhead distance 47/32"

0K I Cancel I reiejell Help
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Setting the Elevation through a helix is no different than any other grade. Simply define the starting and
endig points (or grade and one end point) and press OK. Viewing the helix in 3D confirms the grade is
through the helix, easements, and both tangent tracks.

In the abovdeft drawing you can see the Position and Size page for the helix after completing this
connecti on. Il tés about -tbrditbead tbegrandehat 4 7aABRD

7.8 Polygons

Polygons, Polylines, Contour Lines and Contour Planes are all related: they each are composed of a list of
vertices. Lines generally connect the verticethoalgh the lines may be turned off if desired.

The Polygon property page for a rectangle is shown below. The four vertices are listed by coordinate, along
with the vertex count near the top. On the right you can see -aqwil list with the four Polygotypes.
You can apply a Texture to a polygon on Tiexture page; see th&exture chapter for more details.

Polygon | Testure | Elevation | Appearanca | Polygon | Texture | Elevation  Appearance |
4 vertices ige |Pobgon | Ly [Manbper o] sl €
ST Ceeorer— I |
" o I Tumelizok

73116" 72565" o 5 !

Il _crenoe ine color | T Invisble

[ _chergetiteoer | [Soid -] swe|

[EETa—

|:| Change
oo

[0k | cemcel | Heb | [0k | cemcel | Heb |
IMPORTANT: Pol ygons are always #dclosedo, meaning the | as
first point. Cont our actudllypiace tha last verier gt exaclly, the gamke lecaton y o u

as the first vertex. Contour Lines may be hidden in 2D or 3D usingritbe Settings / Topography/
Il nvisi bl e ¢ ment seleation.| GontorirsPéanes are Pohggwhose lines may be hidden by

usingFile / Settings / Topography / Invisible linear ound ¢ o nt menuselpctioa.n e s é

In the aboveight example you can see that polygons have an additional color sditinigill Color.
Polygons lines may have different colors than the filled area within the polygon.

If you select aHatch or Bitmap fill pattern, you can
press theStyle button to display the one of the

Hatch pattern Bitmap pattern

selection dialogs shown at the right. Polygc | 77| 4
elevations are treated in the same way as Grc S
elevations. See the Groups section for details. ””H” N\ m|

7.9 Lights

Lights control the appearancé terrain, buildings and other solid objects when they are rendered in 3D.
The illustration at the right shows the various characteristics of a light that you can adjust.

7.9.1 Attenuation

Lighting | Data | Elevation | Appearance |

These three slidecontrols adjust the rate that light dims with increasing distar
from the light source. Th€onstant factor is like a dimmer control, decreasin
the overall light from the source. Tlénear control is based on distance fron
the light source; the farthérom the source, the dimmer the object is. This fact
is used to simulate pollution and dust, which decrease light linearly c
distance. Th&uadratic control adds a very realistic effect to lights. Have yc
heard of -4dqearié nlvauhé @vailable lighthdecedses by th
square of the distance? This slider control allows you to set the quad
attenuation of the light to simulate what you see in your layout area. ) e [ 6
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7.9.2 Brightness and Color

These threeedtings tell & Planit the color and intensity of the light sourg&eAmbient Color provided

by the light illuminates all surfaces equally, regardless of their orientation to the light sourdgifflice

Color and theSpecular Color control the amount of light reflected by Polygons surfaces, based on their
orientation relative to the light source(s) and the viewer.

The Diffuse Color controls how much light is reflected in general from the surface of a polygon. For
example, when you look at a leaf or a brick, you are seeing diffuse lighting reflected to y@pekdutar

Colorcont r ol s the fAshinyo part of the | ight. Il tds | i ke s
watching the flashes from a mirrored ball as it turns.
7.9.3 Spotlight Control
A light can be set up as a spotlightpoints downward from its location to illuminate whatever lies below
it. As you adjust this slider control, you control the focus of the light. When at its leftmost point, the light
will behave like a simple light bulb. As you move the ttohfarther to the right, the light becomes more
tightly focused on the point below the light.

Text [360]
7 . 10 TeXt Posiion and fort |Auu aaaaaaa ]

N
You can place text fields into your drawing. As seen at the right, you = & S5 i 5
control the font, size and characteristics of each text object independe f== 1
The check bosingle linetexé i ndi cates the text [ be rotat
Note that text size I s measured the dr aw
This lets you relate the size of the text to the size of other objects in
drawing. Text fields arealso used for Elevation, Coordinate, Radius al T skt aesouusmtcre
Grade Markers, and may be similarly controlled.
o] oees |

7.11 Splines
There are three varieties of spline, as noted in the ToolKit chapter. 'Y ou Er T E—————— ]

. ~ . Splne | Teuture | Elevation | Appearance | .
change a splineds type &srwelnas viewehe | w3 ||€T7T U1 es Poao
locations of each vertex. :

Cancel
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8. Helix design

8.1 Introduction

When incorporating a Helix into a 3rd Planit design, it's important to remember that the Helix is only the

means of gettingrébm one track to another. The elevation, direction and location of the approach tracks at

each end, together with the radius of the Helix and its number of turns, define the Helix in detail. The best
way to get a feeling for designing with a Helix is tarswith a simple example.

Before getting started, it's important to define "Curve", "Circle" and "Helix" as they are used in 3rd Planlt.
The definition of &Circle is fairly intuitive: it is a curving line of constant radius, always equidistant from a
Certer Point, which is 360 degrees in length so that its start and end points are located at the same X,Y
position. It may or may not have a grade (a change in elevaticd@iirye is a portion of a circle, less than

360 degrees, which may or may not have adgr AHelix is a "Circle” of more than 360 degrees, which
always has a grade.

If you are designing a loopback curve that's less than or equal to 360 degrees, you must use a Circle or
Curve. A Helixalwaysis expected to have more than 360 degrees ofrayitvack. With these definitions
in mind, let's start learning how to use a Helix in your track plan.

8.2 Drawing the Helix

First, draw a Helix using thBraw / Helix / Draw from center tool. Place a helix
of reasonable size in the center of a new track plan. The helix shown in this example
II 4 has a radius of about 39 inches (1 meter) to ensure reliable operation with HO scale

T ool Kt

equipment.
;o os AP

For this example, the "Color by Objec*
—= lE O & Type" mode isactive (chosen by pressing
Z o i Alt+Y on the keyboard). The helix appea

red, like a circle would appear. That'
@b‘ ) because the default helix is made from

complete 360 degree Circle, plus 8
additional 360 degrees called Taurn in 3rd Planit. The track
included in one or more Turns is colored a light purple, but it's
visible at this point because the entry and exit points have not
been established. If you look at the Object Data Window at !
point, the start and end points will have the same elevdtjoore
that for the moment; the program will determine the proper
elevations for you in a later step.

Now choose th&€onnect with Easementdool. You can use th€onnect Direct

tool, but | prefer to include easements in the approaches to a Helix tfRooursor

+ [ IZCR to the top of the Helix, making sure it highlights to confirm you are pointing at it.
. Jlﬁhi“ ‘g Click the Left Mouse Button (press and release it). After clicking the Left Mouse
B T Button (LMB), move the cursor to the right. A red line will follow the curBom
=V o g the top of Helix. Should the red line happen to start at the bottom of the Helix,
WP F simply click the Right Mouse Button (RMB) and it will swap to the top of the Helix.

T ool Kt
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Although the Connect Tool is most frequently used to conn
two existing objectsjt can also be used to make a connecti
from an existing object and terminates anywhere in the draw
We'll use that feature to design our Helix. Hold down @&td
key on the keyboard, and the Arrow of the Connect Tool v
change to a Crosshair, iditing that you may now "Connect" tc
any point in the drawing. Hold thétrl key down and position
the approach track. Still holding thétrl key down, click the
LMB to achieve results similar to those you see at the right.
can now see a portion of theurn of the Helix colored purple.
The tangent approach track might be the higher level or the [Gwe:
level... it does not matter. The details of elevation will be
automatically set later in the process.

Using the Connect Tool in exactly the same manrstabdish the

other approach track. As you can see in the image to the r

more of the Turn of the helix is visible. Since 3rd Planlt is

"Color by Object Type" mode, you can see the Tangent Tr

colored black, the curved track as red, the easementgezn, /
and the visible Turn of the Helix colored purple. The "Color |

Object Type" mode lets you easily select the desired tr.

segment, even when the joint between two objects is not obvi

such as where the easement joins the tangent track anedcurv

track.

Again, the elevation of the two approach tracks is unimportant at this point. The only important feature is
the placement of the two approach tracks. Simply envision one track as the "upper” approach track and the
other as the "lower", even thaugll track objects have the same elevation when you draw them.

To help demonstrate this point, two Elevation Markers have been added to the drawing in the images
below:

As you can see, all track objects were originally drawn at an elevation of G.iichhkis example, we will

choose to make the upper level at 54" and the lower level at 32". To do this, select one approach track and
set its elevation to 54". This is most easily done in the Object Data Window, setting both Z values to 54" in
one caserad 32" in the other. Experienced users need only set the "most distant" elevation. When you click
on a Z data value in the Object Data Window, a shrinking circle will appear at the end of the line
corresponding to the Z value you selected. You need ohitheelevation of the ends of the Lines farthest

from the Helix.

Select thePath Tool, available in the ToolKit just below théonnect Direct button. Point to the upper
tangent track near the end closest to the helix and click the LMB. Don't click valiiieng to the green

colored easement, or the grade will not be properly designed. As shown in the left image below, if you have
properly clicked the upper tangent track, it will highlight, first in magenta, then in light blue when the
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3 Planlt Helix Design

cursor points at otlr track objects. Point to the other tangent track approachingpthe, make sure it
highlightsthen click the LMB once again to establish a Path between the two tangent tracks. The whole
Path will then appear in Magenta.

Setting the grade throughethelix is easy. Simple pre€irl+E to bring up the Elevation dialog%
box, or click theElevation and Grade buttonin the Property Bar (shown at the right). Thet =1
Path Propertiesdialog box will appear with the Elevation control page.

You can see the elations you chose for the approach tracks hcEErErE ]
already been set up in the dialog box. The resulting grade4i$%, | Eevain|

a negative number because the grade is computed from the hi Fee
elevation to the lower elevation. © Elvaton o satpoi [5
e Elesation of end paint |32—
This grade is too steep for use in a madel railroad, but it is very = & G [earz
useful in this design example. There's no need to change any v _ B
in the Elevation page, so click OK to establish a grade of 4.4 e
through all the track included in the Path. Swap to 3D usingdhe
key or theRender 3Dbutton in the Property Bar. You may need t

adjust the view a bit using the Arrow keys, but in the end you v e
see a smooth grade through all the track highlightedhe Path,
including the Helix. The results are shown at the right.

It looks good, butbviously a grade of 4.44% is not usable in
Helix that may be inaccessible when your layout is built. It is 1
steep, which may cause locomotives to lose traction, or in the w
case, the whole train might fall off the track to the inside of 1
Helix. There are several ways to adjust the grade of the Helix.
best place to start is to add a Turn to the Helix.

Swap back to 2D using tHeab key or theRender 3D button in the Property Bar. Choose the Select Tool
from the ToolKit. Point to a blank area of the drawing and click the LMB to deselect all objects. Point to

the Helix and click the LMB 10 seleCt oy —
the Helix. Bring up the Property Shee oa. | Line styles | Elevation| Appearance | Dala | Line styles | Elevation| Appearance|
by pressingenter, or choosingEdit / " ¥ 2 " » 2
Properties_ The Data page shows al cewer @ 12518732 ) Ceer % 12818732 )

.. . Start 77 e/ 161 516" 501416 Start 77 e 161 /16 501416
the critical values of the He|IX, Erd 1041/32" BT 156" 341/16" End 10471/32" BTIGAE" 34 1/16"
including the Railheadto-railhead = [ 5w loan w00
distance You can see that it is 11" in  Exdeman tsses Erd ot 168295
this example, far more than require( t=® lﬂ Bie lﬁ

. Tumg 1 Tumnz 2
for an HO Scale HeIIX' Change th( Turns including entry and exit 1 455419 Turns including entry and exit 2 455419
number Of Turns to twmnd note that Raihead-to-raihead distance " Raihead-to-raihead distance 12"
the separation is now 6 1/2", sufficien
for HO scale operation.
Cancel Cancel
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It's important to note that thexactnumber of turns, including the entry and exit segments of the Helix, is
2.455419 in this example. You can only adjust the number of letenthelical" turns as an integer value.

The fraction to the right of the decimal point is determined exclusively by the geometry that connects the
helix to the approach tracks. If you were allowed to change the decimal portion of the number of turns, the
endpoints of the Helix would no longer be aligned to the approach tracks. This will be discussed in more
detail below.

After changing the number of Turns from one to two, you ha x|
only changed the grade of the Helix itself. The approach tra  eevaon |

still havetheir original 4.44% grade. Press OK to set the numt ..

of Turns in the Helix to two then use the Path Tool exactly asy  ©  Elevationcfstat point [22°

did before. Bring up the Elevation dialog box again, as befc © Ekvatianiendpoirt [5¢"
=

The endpoint elevations will be the same as the first setting el 22

this case, 54 and 32 inches. o lddmes
€ Seb all poirts i el abjects o this elevation

Note that the overall grade i2.96% including the approach Sellen e il o

track, rather than2.633% shown in the Helix data page. Thal
because the Helix endpoint elevations were originally establis|
with a grade of 4.44 percent. This "coressed" the vertical [ ok ] concel |
space available to the Helix, compared to what is available when

the Helix has an additional Turn.

Now that you have made a Path that includes both approach tracks, as you did originally, the overall grade
through all track segments now 2.96 percent. This will result in a Helix whose endpoints are slightly
higher and lower than in the original attempt. Again, this is a matter of geometry, not a fault in the track
design or the use of the Helix in the design. Simply press the Oldnbtdtestablish a constant grade
throughout all the track segments in the Path.

Swap to 3D to view the results. The Helix now has an extra Ti
and remains smoothly connected to the approach tracks. All t
segments are at the same grade. To see tadsdef the Helix,
swap back to 2D and select only the Helix. The Object D
Window will then show all critical dimensions and locations,
shown below.

——— .[xI| Because the approach tracks haviewergrade than the first attempt, the vertical

Relie [11] distance available for the Helix is greater. Therefore, the endpoints of the Helix are
% I;dga;g:}ller higher and lower, the grade is a bit steeper, and the Raitbeaidhead distance is
e BOF 19/32 a bit greater. The resulting 2.6% gradé &15" spacing is quite reasonable, and this
E:i 133319215 design could be built and operated successfully.
o 168.235° But what would you do if you couldn't achieve workable results by simply adding
g '224%353"4 or removing Turns from the Helix? In the real world, there are only three ways to
T oy make more subtle changes to the grade or spacing of the helix: 1) change the upper
oL, FrEm and/or lower elevations, 2) change the geometry of the approach tracks, or 3)
i 181 516" change the radius of the Helix.
EL 501M16"
oL, 1041732 Approach number one is the easiest. If you haven't lookédk elevations of the
i gz]fgs upper and lower levels of your layout, simply change the elevation of one or both
#1E gg" approach track endpoints. Use the Path tool and Elevation dialog as before until you
11§ 126 15/32" find elevations for both levels that are comfortable for operatiahrasult in a

usable Helix.

Approach number two is accomplished by changing the location that the approach segments enter the
Helix. You won't be able to make a large change in grade this way, but it may be adequate if your
dimensions are only slightly outf tolerance. Delete one or both of the approach tracks, including the
tangent track and easement. UseGo@nect with Easementdool exactly as you did before, but relocate

one or both approach tracks to change the length of track in the Helix. AgaitheiPath Tool as before

and see if you can obtain usable results.
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3 Planlt Helix Design

Finally, you can change the radius of the Helix itself. Note that, if you change the radius of the Hglix, it
definition changes the geometry of the approach track. The easementsrigirallp created to transition

to the radius of the original Helix, and the locations of the easements and tangent tracks were determined
based on the Helix. Changing the radius of Helix necessitates changes to the approach tracks as well. The
best way tado this is to delete the original Helix and draw a new Helix with a different radius. Move the
new Helix until it is near the original approach tracks. Then delete the approach tracks, both tangents and
easements, and redraw them using the Connect Tdbeisame manner shown above. From experience,

you may want to set the Number of Turns in the new Helix before using the Path Tool to set the grades.
Next, use the Path Tool in the same manner to set the grade through the approach tracks and the new Helix.
If you've chosen the new radius well, you should end up with a grade and spacing that meets your design
goals.

With these techniques, you will never need
manipulate the endpoints or grade of the He
directly. The Helix dimensions are set automalyca
with the Path and Elevation tools, based on t
geometry of the approach tracks. You could ev
"flip" the Helix top-to-bottom, simply by swapping the
elevations of the approach track endpoints and us
the Path and Elevation tools in the same manifier
you find yourself tempted to change the values of 1
Helix directly, watch out! You'll need to change th
approach tracks to correspond to the changes in the Helix, which can be very difficult and time consuming.
It's always best to start with approacéicks that make sense, a reasonable radius and Number of Turns for
the Helix, and use the Connect, Path and Elevation tools.

Think of the Helix as the result of the elevation and orientation of the upper and lower approach tracks, the
radius of the Helixand the number of Turns within the Helix. Focus on these variables, and use the Path

and Elevation tools to automatically compute the proper Helix for the elevation, geometry, radius and

number of turns you select. In fact, it's best to not even vievwddtie in 3D until you have applied the

Path and Elevation tools, or you might be concerned that something isn't right. Be confident that the Path
and Elevation tools will compute a Helix that corresponds to the elevation of the approach tracks,

considerimg the radius and number of turns in the Helix.

You can also use these procedures between Layers in the 3rd Planlt track plan. You need to make sure that
the Allow only the Active Layer to be editedcheckbox in the Layer Enable Dialog is not checked, hed t

layers containing the track objects are not frozen. There is no difference in technique, whether the track
objects exist in the same Layer, or more than one Layer.
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9. The Object List

Ead drawing is composed of hundreds or thousands of individual objects, and it is often helpful to be able to look
at those from a different perspective. Using the Object List, you can examine objects based on their type and their
characteristics. Your selgégns on the Object List and changes made in the Object List are reflected in your
drawing. If you leave the object list open while drawing, the changes you make to your drawing are reflected in the
Obiject List.

To bring up the Object List, press tBdject List button on the Document Bar, as shown at right. You (
also pres$8, or selecView / Object List.
9.1 Sample Object List

The Object List for thdines in the file BonusRoom.3pi is presented below. The Object List is resizable, and
remembers the size and location you set for it. Also, you may resize all the columns; the column sizes are retained
as well. These settings are stored in the Registrydoras a user, not with the document.

Lines - Export

Number | Length | Giade | Asimuth | Stet® |  Staty | Statz | EndX | EndY | EndZ | Laper [=
3574 0'3.206" 0.000% 56967 1'6.807" 43100183 oo 1194520 4311.9358" 0'0" Topography
3575 0'3.504" 0.000% 1200973 1°9.452"  4311.935" oo 20459 4310032 00" Topography
3576 0'6.309" 0.000% 85.600° 2 8.760" 44' 5174 oo 3 3.060" 44' 5558 00" Topography
37T 0'7.663" 0.000% 111.432° 1'6.807" 44'3.m3" oo 2'1.540" 4462113 00" Topography
3578 0'8113" 0.000% 61.065" 2'1.940" 44'6.213" oo 2'9.040" 4410.138" 00" Topoography
3579 0'6.820" 0.000% 90.000° 2'9.040" 44'10.138" oo 33861 4410.138" 00" Topography
3580 0'7.956" 0.000% 56.487° 338" 44107138 oo 310.494" 452531 00" Topography
3581 06857 0.000% 1239537 310.434" 45'2.631" oo 4'3.353" 4417260 0'0" Topography
3583 0'0118" 3.482% T7.081° 4 7.785" 4717 e 4'7.8596" 471747 1'2.004" Track. visible
3584 A4'0.206" 0.000% 1800000 2411.225" 313994 oot 241228 27 370 00" Foom
3585 0°1.700" 0.000% 16.267° 24' 077" arame g 24'1.218" 3710457 09" Track. visible
3586 1'9.047" 0.000% 3.268° 2310.359" 35 4377 o8 2311.559" 3713900 0'5" Track, visible
3587 0'1.666" 0.000% 171.254° 24' 2073 39 4.061" g 24' 2. 326" 39 2.414" 0'5" Track, visible
3588 2'6.252" 0.000% 3.268° 24' 04707 35 4.074" g 24'2.194" Erali rr 09" Track, visible
3583 1211.256"  0.000% 180.000° 16221" 48'8.748" oo 16.221" 35'3.490" 00" Room
3530 3'8.985" 0.000% 179.665" 12'6.013" 24'4.701" oo 12'6.276" 207 0'0" Backdrop
3593 1'0.589" 0.000% 16.252° 24'4.091" 422980 g 24'7.403" 433128 09" Track. visible
3597 2'9502" 0.000% 97.990°  1410.752" 36 4615 0g" 17 7.937" 3 0.0E" 09" Track. visible
3558 0'6.862" 0.000% 99641 18'9.570" 48'0.881" oo 19'4.735" 4711.732" 00" Topography
3559 0'6196" 0.000% B2 168" 18'6.378" 4710.455" oo 18'9.570" 48'0.881" 00" Topography
3600 0'4.366" 0.000% 123.968° 23 7.816" 4710.042 oo 2311.437" 477 603" 00" Topoography
360 02817 0.000% 153.718° 2311437 47 7603 oo 24'0.685" 47'5.076" 00" Topography
3602 071657 0.000% 16477 24'5.415" 44'4.278" oo 24'5.750" 45'3.930" 00" Topography
3603 0'2572" 0.000% 74894 22M0ETT! 42'1.534" oo 23'1.160" 4202204 0'0" Topography
3604 010129 0.000% 1737300 12377 2611.263" oo 124,823 2681194 00" Backdrop
3605 1°1.989" 0.000% 94.072°  1210.915" 27 6.399" oo 14'0.968" 27" 6.405" 00" Backdrop
3617 1'7.569" -2314% 89,2557 14'4.802" 4817850 1" 2.004" 16" 0.454" 48" 2.004" 1'1.862" Track, visible
3618 0'6127" 0.000% 101.314° 2'0.496" 4310132 oo 2'6.504" 43'8.930" 00" Topoography
3619 0"4.640" 0.000% 146.244° 2'6.504" 43 8.930" oo 2'a.082" 435072 00" Topography
3620 0'7.351" 0.000% 107.958° 1'6.807" 44'5.085" oo 2'1.998" 44'3.542" 00" Topography
3621 0'6.956" 0.000% 76,4307 2'1.938" 44'3.542" oo 2'8.760" 44'5.174" 00" Topography
k22 110137 0.000% 179537 2410.235" a0 Tres oot 2410.414" 28'9.592" 0'0" Backdiop
3623 07477 0.000% 162.362° 24' (1.835" 47 6.076" oo 24'4.153"  4610.453" 00" Topography
3624 02677 0.000% 93200 220244 4108920 oot 22107 42'1.534" 00" Topography
3626 0'6.86" 0.000% 179.881° 24'4183" 46110.453" oo 24'4168" 46" 3 683" 00" Topography
3627 0'5.485" 0.000% 12168° 24'4.258" 4310.915" oo 24'5.415" 44'4 278" 00" Topoography 5
290 o ET nnons 1C093Er  ams oFon aaMnaiEn v omg gogn 4o agom O T e b

™ Recursive = | Summaries obizets

You may sort on any <column in the Object List. It ds

highest gradesé simply click the column header for the

Everything looks OK, except for line583, which as a grade of 3.49%. It might be good to go back and check that
l'ineé perhaps it was drawn incorrectly, or perhaps the
be reexamined.

TheRecursivecheckbox shows all objects in the @iag, even if they are within Groups.
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M Object list for BonusRoom2.3pi

Lines v E xport

MNurnber | Length | Grade I Azimuth | Start ¥ | Start I Start £ End | EndY | EndZ I Laper |_‘|
3673 0'4.374" 0.000% 108.066° 25110 4403100 2'9.244"  4310.881" " Topagraphy
3574 0'3.206" 0.000% 56.867° TEBO7"  4310183" 1'9.492"  4311.935" " Topagraphy
3575 0'3504" 0.000% 120973 1'9.492"  4311.93%" 2'0.49" 4310132 " Topography
3576 0'6.309" 0.000% 85,6007 2'8.760" 445174 3 3.080" 44' 5,658 " Topography
3677 0'7.663" 0.000% 111.432° 44 9.3 219407 " Topography
3678 0'8113" 0.000% E1.065° Topography
3673 0'6.820" 0.000 50.000° " Topography
3680 0'7.986" 0.0 5E.487° 0" Topagraphy
3681 0'5 857" 123 953" Topography
3584 4'0.206" 0.0 180.000° I . Raoom
3585 0'1.700" 0.000% 16.267° 207" a7 ee 09" 241.218" 3710457 9" Track, visible
3686 1'9.047" 0.000% 3268 231035" 3E 43 ogt 2311668 371,390 Track, visible
3687 0'1.666" 0.000% 171.264° 242073 35 4.061" g 24" 2. 326" 324 " Track, visible
3688 2'6.252" 0.000% 3.268° 24'0.470" 354074 g 242194 370 " Track, visible
3689 1211.256" 0.000% 180.000° 1621 48’ B.746" oo 1622" 369,490 " Room
3550 3'8.985" 0.000% 179.665° 126013 24'4.701" oo 12'6.276" 2007 " Backdrop
3593 10589 0.000% 16.252° 24 409" 42' 2,900 (=N 24'7.403" 4373125 Track, visible
3897 2'9502" 0.000% 97.890° 1410752 36 4615 = 17 7.937" 36 0.ME" Track, visible
3598 0'6.862" 0.000% 99.641° 18'9.970" 48'0.881" oo 1947350 4711732 Topography
3693 0'6196" 0.000% E2.168° 1896375 4710.455" oo 18'9.970" 480,881 Topography
3600 0'4.366" 0.000% 123.968° 2378160 4710.042" oot 2311437 47 7.603" Topography
3601 02817 0.000% 163718 2311437 47 7603 oo 24' 0.685" 47 5.076" Topography
3602 011657 0.000% 1B47" 24'5.415" 444278 oo 24'5.750" 45" 3,930 " Topagraphy
3603 0'2572" 0.000% 74834 2210677 42'1.534" oo 23" 1.160" 422204 " Topagraphy
3604 010129" 0.000% 1737300 123717 26'1.263" oo 12'4.823" 26'1.194" " Backdrop
3605 1'1.989" 0.000% 940720 1210919" 27'6.399" oo 14'0.868" 275,405 " Backdiop
3617 09.265° 144902 481,790 12008 16" 0.454" 482,004 " Track, visible
3618 101.314° 2'04%6" 4310132 oo 2'6.504" 438,930 Topography
3619 146.244° 2'6.504" 43'8.930" oo 2'a.0s 435072 " Topography
3620 101.958° 1'6.807" 44' 5. (165" oo 2'1.998" 44'3542 " Topagraphy
3621 7E.430° 2'1.998" 44' 3542 oo 2'BL7ROD" 445174 " Topagraphy
3622 110137 0.000% 179537 2410.23%" a0 77es” oot 2410.414" 289592 " Backdrop
3623 07477 0.000% 152.362° 24' 068" 47 5.076" oo 244153 4670453 " Topography
3624 02677 0.000% 93200 2270.244" 4170892 oot 2210677 42'1.534" " Topography
3626 0'6.869" 0.000% 178881 24'4153"  4610.453" oo 24'4.168" 46" 3.583" 00" Topography
3097 R saer Ao i340et w4 oRer  awinaiEe oo AwE MR g a 7T R et I~ |

I™ Recursive = | Summarizz objzsts

To find the line or other object you are interested in, simply click the row that includes the object as shown below.
When you select the row, the object is highlighted in your drawing, and a large shrinking rincdeti@ draws

your attention to its location.

9.2 Groups, Turnouts and the Object List

The Object List treats groups and turnouts in a special way: t [T T I |

be summarized.

Although the costs have been eliminated from this example,
result of summarizingrgups is still evident. Each group objec
having the same name is gathered into one row. The Cc
column shows the total number of groups with that name, and
Costcolumn shows the sum of all the prices of the group objec

You can easily see the total cost of your layout using f
Summarize Groupsfeature if you are using sectional track,
section track piece is a group and can have its cost set. If yoL
using flex track, you can use the IPafool to find lengths of
important track segments and get a good idea of your cost in
track.

9.3 Exporting Data

[erops oo |

Narne

| Part #

| Count | Total Cost I

Bret's Brewery [Campbel]
Cartour line

Curved turnout [Peca)
Double slip turnout [Peco]
Engine house [Gloor-Craft]
Freight house [Gloor-Craft]
Grain depat, Bilinger [Fika)
Grain elesator, Bilinger [Fikao)
Grain silos, Bilinger (Piko]
Group

Large turnout [Peco]

b edium turnout [Peca)
Pazzenger platform (Campbell]
Sink.

Small turnout [Peco)

Station, UP [LASERKit)

Tree

™ Recusive

¥ Summarize chjects

000
Q.00
Q.00
0.oo
000
000
Q.00
Q.00
0.oo
000
000
Q.00
Q.00
0.oo
0.oo
000
Qoo

o
LD LN PR3 =k R G0 00 PR3 =k R RS R =k R LD 0 =

42

Close

Look in:

By pressing the Export button, S Ejaly=]
Val ue o ffile) fer impditInto other applications. You car
the file as you wish and place it in the directory of your choice.
File name:  [BonusFioom sy Open |
Fies of ype: [Comma Separated Y alues fles =l Ees]

68

may

Total

each

uce
name

a

i Comn



10. Layers

You may set up a number of layers your track plan and "'“"“"“"'“ T —
. x| low orly the Active Layer to be edite sport
ObJeCtS to be members Of any |ayer ey ¥ Obiects within a Group use Group's Laper

S ——— Changes... I~ Keep visible layers

¥ Keep frozen layers

- Update alist— x| New Fiemaye ¥ Re-activate last laper

10.1 Layer Enable Dialog

ayer

an:mame | Status | Dhiant:\ Def E\;v| F\;);tratk‘ Sectmur‘\ual\ll

The Layer Enable dialogs would appear in BonusRoom.3pi i|sf= S o
shown at the right. ol Lowowow
The layers that are visible are checked in the boxes at th& e ?kd'd z ZZ Z: ZZ
|l ayerds data is drawn in the |7z B
objects in the layer and the Active status of the layer. New objects|*" oo
created in the Active layer. oo | o |
You may set % Planlt to display your drawing in order of layer i CI e ———
you wish. If you have selectefile / Settings / 2D Display /Sort <5 8 & Gri init, ==
objects by layer, the bottom layer in the dialog in this case, the = |[-swmemi-T R e i

. . . . . . IUMTM[MM ¥ Re-activate last laper
Room layeri will be painted first. The next painted layer i
BonusRoom would be the Benchwork layer, and so on until the f [ me
layer to be painted is the Train Cars layer. g e

[m] Allow references while frozen

You can therefore control which objects are always visible in Sort ;Md‘d A
Layer mode by setting their position in this dialog box. Those on 1|2 .= ites oot Ha
in the list will be on top in the drawing. The buttons with Up a |4 e E'“
Down Arrows are used to adjust the position of a layer relative to [*™"
other layers. o |

The leftmost btton at the top creates a new layer; the button to its right modifies the currently s

elected

layer (Track, visible). You may also modify a layer by doutlieking the row that includes the layer. You

are presented with a property sheet for the layessh@svn in the second example, you can rigltk any

layer in the drawing té\ctivate the layer,Removeit from the drawing, and set other characteristics. Note

that you cannot remove layers that contain objects.

Layer Properties | Balast and Aoadbed | Questionsble tiack |

10.2 Layer Properties

Name: |Track, wisible

Through this propertyltse et you may adj ust v
e . . v isible ™ Allow references while frozen
whether the layer i¥isible or Frozen, whether it contains track and e ¥ Includa layer n Documen Map

™ Always visible in 3D [~ Smooth shade al

determine if it will show in the Document Maff the layer is not B ecrbn® B i e
visible, none of its content objects will be drawn in the prima ees

¥ Create Mew objects as track. Rail color

display. Frozen layers cannot be edited in any way. HOWE\ | [ peiomionan comomio tack -
checkingAllow references whilefrozen allows you to use objects in. | L feses - r——

Frozen layers to be used as the base for drawing objects | Tl yijmmede o
measuring. ¥ Superlevatz in 3D I

Marking a layerAlways visible in 3Dis used primarily for layers o R 200~

that hold lights. These layers can then be hidden in 2D, but will === L e
active in 3D to light the layout as desired. Ttenwerse setting, [0k | Cercel || dosb |
Never visible in 30 lets you view layers only in the 2D plan view. =

pr,

If you checkinclude layer in Document Map, all objects in the layer will be drawn in the thumbnail map
of the plan when it is visibleThe Smooth shade allcheckbox lets you select Smooth Shading for all
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Layers 3 Planlt

objects in the layer. This is typically used for topography layers. If you watidi contour plane lines
in 2D when editing theplan, you can select that option here on a Hoyelayer basis.

Several options control track presentation. If you chéokate New Objects as Track all new objects
drawn in this layer will be treated as track objdctsils and ties will appear as you zoom in. Note that
objects from the library, or pasted from elsewhere, retain their track object datvent terrain
conform to track treats any track in this layer as mexistent; Tunnel Tracks an example of a layer
which should not conform.

Do not follow track lets you create roads for cars based on their centerline, but haeenkexline ignored

by locomotives and rolling stock. Tramways embedded in streets are a typical exditgI|Rail and ties

is generally used to create a path through a drawing that is followed by an invisible locomotive or the
Engi neer 6s \Wboweaokate a Kind sf glided teur through your layout in Biile ties is
typically used for streetcars.

Textdi spl ay is also related t o Alwhys showetextso aybtgxtemllt 6 s | ayer
show regardless of a | ayer 6s Hidé Bextwhen layerasvrezeneor , you ma
Hide Text when layer is inactivefor your convenience.

3" Planlt allows you to mix up to four track gauges in a drawing. Ee
new drawingstarts with two default gaugeStandard andNarrow. You Name [Trck, v

can define two other gauges as well, perhaps for streetcar track or | e LRy s viie

I~ Frozen I Include laper in Dacument Map

gauges. Using th&auge pull-down, you selet the kind of track in this | [ zeasvstien® [ Srednshucea

[~ Mevervisiblein 30 I~ Hide contour plane lines in 2D

layer. When magnified, the rails and ties of track objects will be space |

a0«
omo * |

set inFile / Settings / Track You can define two extra gauges. . -
When a new object is drawn in the selected layer, it wildsigned to the || =™, =7 = -
Default elevation ™ Swederaeind it

Tet display
= lwaps show
" Hide text

You can set théMlinimum radius for each layerIf you draw a circle = LB

Default elevation

whose radius is |l ess than the m 1| Hew ne | ayer,
Warning Box. The mmimum radius is also checked when circles a o ] e | o0 |

added indirectly using the Connect Tool.

By selectingSuperelevationand choosing an angle of deflection, you can simulate the appearance of
superelevated track in 3D. Clicking on the angle field at the legtyou control the range of the slider.

10.3 Other Pages

The Ballast andRoadbed Profile pages let you define automatic ballast and roadbed orlayey basis.

See t he c iBalastaad AuttRAwWltdd e dQuestioddiieeTrack page sets the clearances and

other values used for checking your | ayout, as shown
adjust the maximum coupler angle allowed between cars during 3D operations.

10.4 Suggestions for Layers

Layers can be used to your advantage in several ways. Here are a few suggestions that you may find
helpful.

As in BonusRoom, keep logically related items together. The Room layer was drawn first and made
absolutely perfect before continuinghe layer was then locked to prevent accidental changes. After the
track was well along, the Benchwork layer was added to keep track of the specifics of the benthisork

was important in BonusRoom, as it is midtvel and the lowetayer trackwork needs to work its way
through the legs that support the benchwork

In BonusRoom, the Landscape layer is green, the Edge of Benchwork and Topography layers-are earth
colored, buildings are blue, and the track is black except in tunnels, wiegray. These colors help the
eye differentiate the objects while you are editing, and still paint at the highest possible speed.
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11. The Library Bar

=zix The Library Bar providessasy access to a large library of objects you can
incorporate into your design. As shown at the left, each scale is grouped into five
) Equipment categories: BuildingsEquipment, Landscape, Rolling Stock and Track. By clicking

Standard Library
I~ Buildings:

I Landscape

£ Raling stock a category, you will see a list of manufacturers. You can then click a manufacturer to

5 Tiack see a list of available library objects.

To add & object to your drawing, click the object name in the Library Bar. It will
appear centered in the screen ready for placement.

3" Planlt is defaulted to its Standard Library of objects. 15
select another library of your own creation, rightk in Campbel HO
Ppr €S SB& DPMbuidngHo
button. You will be presented with thiools / Options /
Environment dialog. Click theChange button to the right
(three dots) to receive a standard directory brows E kiito
window. The defall Standard Library is generally located in the foldig wiesianeos
C:\Program files\ 3® Planlt \ Standard Library . This may be different on your

the Library Bar, selec€hange Library a n d

system, for example, if you chose to inst&lIanlt on another drive.

You can change the presentation of the LibBay to suit your preferences. Right
click on the Library Bar background and sel€bup by categoryto obtain the

presentation seen on the right. If you would like to have the most possible ¢
for the Library Bar, us@ools / Options / Controls /Tabbed Data/Library Bar

to display the Info Bawith tabbed windows.

11.1 Adding New Library Files

You may easily extend the Object Library. All Object Library fitge standard .3PI drawing files, placed
within the Objet Library. You can freely add files or folders to the Object Library structure at any point. If
your Library Bar is set t&roup by category, you can even

name will appear on one of the Object Library Hargrimary access.

You can add Object Library files of your own creation, or you can bundle current library objects in a new
library. For example, you might be working with certain track and certain trees. You could make a .3PI file
that contains all ofhe objects and save it in the Object Library. Selecting this single library could provide

all the objects you need for most of your work.
Although it is possible to modify®P | anl t 6s Obj ect

The best way to use the Object Library isto create &fi t o hol d
and store it in the Object Library where you see fit. Rigltk the Library Bar and refresh it, and you
should see the name of your library file. If there are any groups or turnouts in the fikgrysae them by
doubleclicking the file name like any other library memb@&F. Planlt installation will not delete files you
repl aces
il es

create in the Object Library,
avoid the naming convéonsof ¥ Pl anl t 6s obj ec't

71

2=l

Library
3 Planlt will update the library and cause you to lose your personal data. If you try to modifiylarst
Object Library file, you will be warned that your changes will be lost when you next upgrade.

l'ibrary

favorite
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l'i brary
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The Library Bar 3 Planlt

11.2 Adding Objects to the Library

Once you have a personal Object Library, you will likely want to add new designs to it. This most

important thing to remember when adding an objedhe Object libraryyou must add it to a file, not a

folder. I f you havendt already created a file in the Obj
above and create one.

There are two ways to do t hcomplishdfequdavea smgle object avhat you
group or a turnout) that -gliokih® @bjectiandeseletdn Taalbry t o t he Li |
You can also choosgdit / Add to Library . You will be offered a standard file browser window. Select

theObj ect Library fil e youddOpen ok doubteaick thalfie name.eTheobj ect t ¢
object will be added and the Library Bar refreshed.

The other way to modify an Object Library file is to edit the file directly. Simply sé&li#et/ Open, and
find the file in the Object Library. When you are done modifying the file, close the file (or save it) and
refresh the Library Bar by rigtdlicking it and selectingrefresh

11.3 Removing Objects from the Library
To remove an object, rigit | i ck t he objectobés namRemovefromhierarybi br ary Be
You can also edit the library file, remove the object, close or save the file, and refresh the Library Bar.

11.4 Auto-scaling

When you insert an objeattb a drawing, the"3Planlt Library Manager compares the scale of the library

file with the scale of the drawing. If they are different, the object is automatically resized to the scale of the

drawing. This allows you to use any building in the libraryany scale layout at least during the design
process! I f youbve rescal ehlildi#tobeeitdngourdagout.t you may need
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12. File Settings

Each file carries with it a number of settings that define how the file is measured and presented. They are
available for review irFile / Settings the various pages of the file settings for BonusRoom.tpi are shown
here.

12.1 2D Display
The first page deals with display characteristics, o —

offers different settings for 2Dvs. 3D views. The
options on this page not only control the disple
appearance, but how long it takes to display your plan

o
T Fative e widihs " Monochiome

¥ Sort obijects by layer " Color by layer

™ Highlight end paints ' Color by cbiect type
T~ Shaw start/end when selected " Native fine colors

¥ Show ballast over roacked € Shew i color
€ Show Questionable Track

T~ Show circle centers
¥ Show dimensions of ines

Minimum line: width (in pixeks] 1

Native line widths instructs the program to draw al
lines with their exact width (as opposed to the close |
standard width)Sort objects by layercontrol the order
objects are drawn on the screen; if checked, the low
Layer in the Layer Enable Dialogillvbe drawn first,
and the highest Layer lastighlight End Points causes _ -
all endpoints of each object to be drawn with a tic ———
mark. It is helpful to determine the start and enddjbcent objectsShow start/end when selecteis a

helpful feature for editing objects. The Object Data Window frequently allows you to modify coordinates
for the start and end of the object. Wheis thption is chosen, if you select an object, its start is indicated

by a green dot and its end is shown with a red 8baw ballast over roadbedenables display of both

ballast and roadbed. The 2D view will refresh more quickly if only roadbed is d&hemv Circle Centers

draws a dotted line from the start and end of each circle or curve, identifying the exact center of each curve.
The radius is also showrShow dimensions of linesis a documentwide settingto turn on/off the
dimension numbers on lines.

The fields on the right allow you to select the style of color presentation youMambchrome is useful

for some printers which do not support colors as input (although most monochrome printers do @ credibl
job of producing grayscale output from colorsiColor by Layer is most useful in editing, or when you
would like to have higispeed 3D rendering on a large drawing, and you still would like to have color.

Color By Object Typeisvery usef ul when editing. I f you work wit
difficult to tell where a spiral ends and where the Circle or line next to it s@wter By Object Type
colors each object type differently, making the distinction easy.

The Native line Colors selection is for when you want esthetics, as it shows the exact color assigned to
each objectShow rail color shows rail in the color selected in the Layer of the rail object.

Show Questionable Trackis a verypowerful tool for ensuring your layout will operate properly, with
adequate horizont al and vertical cl earances. For a f
your Layouto.

Minimum line width (in pixels) allows you to have lines wider thansingle pixel. If you have a very
high-resolution monitor and video card, you may find that sipgkel lines are too narrow to be seen
comfortably. Here, you can set a width that is pleasing to your eye.
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12.2

This paye controls the style and speed of 3D renderi
on the drawing. There are other 3D rendering options
Tools / Options / 3D settingsthat apply to all files.
These settings control only the current file.

3D Display

Native line widths instructs the program to drawl al

Displ

39 Planlt

3D Display settings |

I ative e widths

© Tiack as lines

" Track a5 to lines

" Include ties & lines

@ Includs ties 2 rectangles
© Inchuds full detai

Ambient light [ -

£ Monochrome

£ Color by layer

" Color by ohiect type:
& Native line calors

" Shaw rail color
" Show Ouestionable Track

Backgiound

ju—

lines with their exact width, rather than a thin lime.
general, one should not draw wide lines with tt |@¢

intention of viewing them in 3D. They are best used e e
hlghllght |tems |n the 2D VIeW. If you Want a good, Wld Do nat display obiects farther from the Camerathan  |41° €
area in 3D, it odourbiresadnd use s

the Connect Terrain command to create the wide are«
in polygons.

Track display style affects rendering speed. The fastest setflingdk as lines No ties will be shown, but

on older displays or very complex drawings, this might seful. Track as two linesis a nice, general
purpose setting that is reasonable realistic and relatively fast. If you kelkmie ties as rectanglesind

the 3D view will show every tie as a polygon with proper dimensions. However, you can dramatically
speed up 3D rendering by selectiticlude ties as linesand still have a very satisfying display. If you
have a very fast video board, selkutiude full detail and the ties and rails will have thickness and detail.

The fields on the right control the presentation of object colors in 3D, independent fr@D isplay
settings. Please refer to the previous section for details of these settings.

The final two entries are distances. These distances control two di$pleacteristics simultaneously. The

fields Do not display objects closer to / farther from the Camera tharsettings limit the range of what

can be seen. You want to limit the minimum Cartera b j ect di st ance, so very
up the primay items of interest. Limiting the maximum distance can cut back the number of items to be
rendered in 3D, speeding up the frame rate. The other characteristic these two settings control is the level of
detail in 3D objects.

cl os

Your video board may have a-1&32bi t AZ buffero. This is a kind of 1
and what is farthest away. Your video board gives you a number of chunks of distance that objects can

occupy (16bit is 65.536, for example). The greater the distance betwesesidser to andfarther from
settings, the less resolution is available in the Z DUl
For best performance, keep the near distance as larg
possible, and the far distance as small as possible.

This design was made for 2 borws 1oom over the Rlandy's garags in E| Dorada il

12.3 Comments

On theCommentspage, you can make notes abypaitir
drawing that are passed along to others who view it.
checking the boXShow comments when openedhe |
text from this page will be presented each time the file
opened. This is a good way to introduce viewers to t
concepts behind your drawing.

I~ Show comments when opened

Cancel

Cut & Fill settings

Standard Cut and Fill

12.4 Cut and Fill

Standard Cut and Fill MName

You may define many different Cut and Fill settings fc e il of el sufooe —

your document. Cut and Fill comes into effect whenev

you have a Terrain Mesh and use tBenform to e

Objects command. If track is too high or too low, the

Terrain Mesh will be modified Is®d on these settings J— Era—

either cutting into existing terrain or filling underneat Mmoo EE—

the track by raising the height of the terrain. See t

Terrain chapter for more details of Cut and Fill settings B Tt st [T
e [
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125 Grid

In this property page you cant the style of the
alignment grid presented in 2D display mode. There ¢

Grid settings | x|

¥ Enable gid & Sold " Use specific meastrements

™ Enable gidin 30 € Dash & Use Ammstiong squares

two primary grid styles: based upon specifi P o M
measurements for the document, or based o cun—
AAr mstr ondg. sJgouhanr e Ar mst r o %vlao— Elvlw—
these useful sgues, which he explained well in hig e [Bazazil
book Track Planning for Realistic Operatio8rd Planlt Amtong s
provides direct support for Armstrong squares for yo | e M‘"D'Q”E'Efff;i:;:
convenience. ‘

I Set as favorite:
In the top e>§ample, you can see fields to enable th'e. g -
to set the line style, and to sdldbe use of specific
measurements or Armstrong squar€he top example
has selected specific measurements, sdvitier Grid
Lines andMinor Grid Lines fields can beedited. This e 5o B 47
example shows a major grid at 3 foot intervals, and Mot o Mior i
minor grid at 1 foot intervals. The color for each Gri £ e co e

N C—

Line can be independently set. vEro
I:I Change color :l Change color

In the second examplé&rmstrong squares have been

. . . . Aristiong sa)
chosen as the grid spagirunit. In this mode, you FMd,zs— e £
[ — = = 1::; 22:::

provide aMinimum radius you want established for

the layout, and th€enter-to-center track spacing for PEE—
that radius curve when parallel track is to be laid. E —

definition, the length of the side of an Armstrong squa
is (R + 2C) or the radius, plus twice the centercenter spacing.

This measurement becomes the dimension of the major Grid Lines when using Armstrong 3opares
may then select your minor Grid Line style: every ¥4 square, every % squawened off. You may switch

back and forth from Armstrong squares to your specific measurements as your needs change.

To save the settings as your favorites, click$e¢ as Favoritecheckbox. Each new document you create

will be given the settings ypochoose as your favorites.

12.6 Layout

This is where you control various features of the laya
and its topography in your layout.

Layout settings

Height of 0 elevation railhead ahove Hoor 40"

™ Inwisible contour lines in 20 ¥ Irwvisible in 30

I~ Invisible lines around contour planes in2D [ Invisible in 3D

Intery

12.6.1 Zero Railhead Height

In the first field you can set the actual height of th
drawingbs fA0.00 elevatic
room. ltds most convenie
a A0. 00 elevation. Howev
Point to reflect their trudeight above the ground, you
can set this field appropriately.

When making Terrain Connections, sometimes a long stietch of straight
contour needs to be conmected ta several veitices along a curve:
Interpolation automatically adds extra veilices dlong long straight segments:

Fied plstpdalon citance, g
applid to al terrain connedtions
Shorter Longer

Automatic factor.
applied when connestions fail il

¥ Save "Original Meshes" for each Mesh in the file

Cancel

12.6.2 Topographical Display

The next four check boxes control the display various topography features. You can make Contour Lines
visible or invisible in 2D and/or 3node. You can also make the lines around Contour Planes invisible in

2D and/or 3D mode (the triangles in a Terrain Sheet).
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12.6.3 Interpolation

When Terrain Sheets are made using@obanect Terrain tool, many connections can be made using the
contour lines exactly as you entered them. However, there are times when there are just not enough vertices

to make a successful connection between two contour lines.

Interpolation solves this problenThere are two stages of interpolation:

Make sure no excessively long segments are present. For example, a ballast contour may have frequent
vertices through its curves asgirals, but none within the tangent tracks. This first stage of interpolation
uses therixed Interpolation Distance to add vertices simply based on the distance between one vertex
and the nei If any two vertices are farther apart than the Fixed Interpolation Distance, more vertices will

be added to keep the distance between them less than the Fixed Interpolation Distance

If the first connection could not be made, reduce the interpolatstartie by théutomatic Interpolation

Factor and try the connection again. This step will be repeated up to ten times, or until a successful

connection is made. If you have a particularlyugbh connection, you can reduce tAeitomatic
Interpolation Factor on this page and attempt the connection again.

These settings will be different for different scales and personal styles in contour line layout. With-the auto

interpolation capabilities of'3Planlt, you can successfully connect virtually any contour lines.

See the chapter fATerraind for more specific
12.7 Owner
These fields allow you to identify the drawing, its authc e .
and copyright information. It also gives a brief look at th -—
history of the file, noting its creation and most rece e e —
modification date. bmidesger [
Desnercopyricht [
The Freeze Owner Information field locks the owner data e TSl Dokl
to what is in tle fields when you press OK. The fidldarn e T
users that this file may be updated in the futureis used
primarily if youdre distri
Object Library of & Planit. If this field is checked, a use| ™ e
will be warned if they attept to add an object to the file
using the Library Bar. Settings for BonusRoom.3p!
wufood ] Topography | Cut and Fil | Owiner |
Disgly | Units | Gid Snap | Track | Tumouts

12.8 Snapping

Enter the distance between paints in the snap grid.

Along % Awis (001
Along Y Axis |01
Along Z Awis |0' 0.076"

[ Set as favorte

You may set the number of snap positiqmer foot (or
meter) using this page. When drawing objects, the start
and ending points will snap to the nearest snap positi
When moving objects, the object will snap to the neart
snap position as you move it.

IMPORTANT NOTE: If you are inAuto Align mode, the

snap gridwillnotaf f ect movements o
because you want to be able to precisely position a tr:
object in relationship to another, letting the Auto Align

feature provide final positioning and alignment. p—

Co ]

Cancel | Help |

These dimensions are used to draw the track rais and ties when you zoom in to
higher magnifications. Choose the: Gauge you want to use for a Layer in the
Enable Dilog. These dimensions are always in protolype Lnis.

12 9 TraCk Gaugs | Standard =] _Memes widthof il [0°4"
: Rail Gauge (distance between rais) [4'6.500" Height of il [0°6”

Distance betwesn tie centers

This property page defines the dimensions of the track in e o e
layout for use when drawing the layers containing track. / [& L
track dimensions are entered in prototype units. 3rd Ple
uses scaled sizes calculated fribva prototype sizes enterec

here when rendering track in both 2D and 3D modes.

Rails appear -}

Ties appear -}

Ties widen -}

Cancel
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Using theGauge pull-down, you can display the dimensions for each Gauge the drawing supports. Press
the N a me shatton to define the names of each gaugeasd note: this page simply defines the

characteristics of each kind of Gauge. The Layer a track object is in determines the actual gauge used for a

piece of track. Use the Layer Properties to choose from the four Gauges you set up in this location.

At the bottom of the page, three sliders let you control the magnification at which rails appear, ties appear
as lines, and ties widen to their prototypical shape. The farther a slider is to the right, the more

magnification is required to show the feature.

12.10 Turnout Settings

You may see the current defaults for drawing turnot
and set the defaults for the Turnout Connect Tool on t |@
page. The boxes at the left show the kind of turnout tl =
will be created when drawing each kindtafnoutthat
is available in 3rd Planlt.

The column on the right defines characteristics of t
Turnout Connect Tool. If a turnout requires a connecti
curve to successfully connect two tangent lines, t
radius of the curve will be as selected here.

Turnouts settings

Draw todl
Suaight  NMRA 5
Snap
Cuved  NMRA 86
Difset

Wye NMPi4 45
Jway  NMRAHE
Crossing  NMRA G
Siip NMPA #5

Dbislp  NMRA #6

Connect toal |- Tumout hansitions

ol *when using a turmout ko
~ conhect bwa lines, a2 in

Right-click umouts in Libraiy Bar to change:

4 ladder, use this radius
for connecting curves.
" Ral Closure Radius
" Substitution Radius
" Cannection Radius
& Custom Radius

¥ 4"
[ fith asement

' Standard

 Lang

™ Geman-siyle tumouts

Cancel

The Rail Closure Radiusand Substitution Radius are

both characteristics of the turnout, and will change =

B ek Es Toskn vew wesow Hep

WS

b e =% -5

you select different turnouts. Ti@onnection Radiusis
seleted using Connect Tool, Set Fixed Ragliu
choosing this selection keeps all your connecting cun
consistent. Finally, you may enter @ustom Radius
that is unique to turnout connections.

rFmIite fROM=O9
El

e s
W Honler
oy

You may check With Easement to have 3rd Planlt
insert a transition easement whenever a connect
curve is inserted. If the connecting curve is very sho
the easement may be eliminated to provide a pro
connection.

The option German-style turnouts fills in a small |,

Eauigmant
Fniing shock.
Track
Landsas

I VISR 16 1A 0T |

triangle at the frog of each turnout, as is typical M
German and other European drawings.

12.11 Units

This important property page lets you choose the uriiems

in which your track plan is measudreand the Model
Scale you are using.

The left box,Distance units and display format lets
you choose between the American and Medgistems.
Within each system, you can choose youefg@rred
means of formatting a measurement.

The upper right box contains thdodel Scale of the
drawing. This convenient scaling factor is applied to
drawingbs measurements v

~Distance units and display forma
© Desimal feet
% Feet, decimal inches
 Desimal inches

" Fractionsl inches
1 Miles:

£ Decimal meters

" Decimal certimeters
£ Decimal milimeters

" Meters. milimeters

 Kilometers

Decimal places [3

" Feet, iactionalinches 32 perinch

Number style
& 1000.00
" 1000,00

- Model scal
Scale of drawing

1: |B7.08571428571
HO scale B

[ Rescale copied objects
I~ Wain when rescaiing

~Drawing dimensions
width [50°0"
Height [50'0"

I™ Extend grid to include
negative )Y posiions

I~ Set as avorite

[~ Use model scale ta see and enter prototype dimensions

Cancel

ayed,

when you type them. If you are laying out trees ¢
buildings, or if you are measuring the length of your
main | ine, i t 6 s Sdale bopybwdan t o
work in familiar units.
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The upper right box also controls the behavior of the file if it is part of the Object Library. In the chapter on

the Library Bar, you will see that objects are automatically rescaled when they are placed awing dr

from a library. Using the chedkoxes in the wupper right box, you can
want objects rescaled at all, disable the top climok You can also warn the user that an object is being

rescaled; this is appropriate if yolibrary file contains buildings only made in N scale, for example.

To switch to and from Model Scale, use the check box in the lower centdfiethe Use Model Scale
pull-down orCtrl+M . The Drawing Dimensionsshowthe width and height of your plan in the selected
units and scale. If you want the (0, 0) origin to be at the center of the drawing rather than tHeftower
check theExtend grid to include negative X/Y positionsfield. If you select theSet as Favoritecheck
box, new documents will be created with these styles.

Whenever you are presented with a field for you to enter a measurement, you may type the measurement in
any valid format. You may enter fractions one time and dalsirthe next; as long as your number is a
recognized format, it will be properly interpreted.

Remember, 3rd Planit assumes you are entering numbers in feet, inches, meters, millithetarsits

youbve chosen in this pagwantl ft oy ceunbireer i2n fBeéecti, maylo uldéndc
override the Deci mal I nches setting. You can mix Me
Deci mal l nches and enter 2.54cm, youdll get a distanc
Valid American formats 2.25"' 2.354"

26 4 1/ 2% 4.25"

2'3" 27"

28 1/4" 28.25"
Valid Metric formats 1.03m 1030mm

11/2m 55 1/4 mm

12.12 Wood and Wall Settings

This dialog lets you control the prrrr e —— [ ]
dlmen_5|ons and St_yle of wood anc lsaaros fron o of e to bl o rosched. st and ack. o 1u2
walls in your drawing. i st e o s i Vs o eoac 1u3

. . . Wond stie Girder style 1ud
The first field, Distance from top AT | 8 Ty 1+E
of riser to railhead, is used when wian  [romr CiCous 2y2
slicing wood used as a riser o EEX 2u4
Sel ect a p i ece Girder Width  [01.570 L'E!def,1 e
vertical and issue theSlice at ke tg:;gzn:i
Intersectl_on command F5). L-Girder. 1 # 6
Then click the rjearest track = Fiound, small
segment to the riser, and the _tored | Round, medium
riserdéds top end wWrllT De t{rr1r mmed SO0 Faund, large
it lies below the track railhead at the sified distance. EZ::;
Styles1 x 1throughL-Girder, 1x6ar e al | fDynamic si zel%all . Thi s me
change the dimension of any of these items, ALL ITEMS IN THE DRAWING of C b, 1
same style will change to the new dimension also. abinet

Cabinet 2

StylesRound, smallthroughPlywood 3ar e fiFi xed si zed st EEE!”Eti en you sé
size in this dialog box, you are only setting the sizefditure objects of this style. F'MTDE:H

Existing objects with these styles will retain the size at which they were drawn. Plywood 2
Plywood 3
ALELL A

You can also indicate whetheryo want t o {suirlde r-@siodgm
joists.
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You may select various applicatiavide preferences usinfools / Optionsor pressingAlt+O . If you are

using Windows NT or above, these preferences are saved in the section of the Registry assigned to you as a
user. Each user has a personal set of 3rd Planlt preferences. Windows 98 users are provided a single set of
preferences.

13.1 3D Settings
3" Planlt uses the OpenGL subsystem for 3D renderit Shve e
Specific settings for "8 Planlt and its interaction with e e
OpenGLcontrol the speed of the 3D rendering on yol (& F e
system. You may turn on and off various features to fi| [£ T
the best compromesof realism and rendering speed a | Fl LevelefDeta [Lon T
your system. o e T
Clock source
The Apply same color to front and back sides of | €8 e o C omn
polygonsoption determines if the user sees a differen e yohave sitched o 0, i kil shon desice nis
between the color of thieont and back surfacexf each =

polygon in the drawinglMPORTANT: If you are
designing a 3D object, you shouddwayshave this option switched off. When enabled, the boundaries
between adjacent polygons in boxes and other such objects are less visible. It takes longer to render if
different colors are applied to front and backt th ensures accurate resultsghts both sidesshould be

turned on to best see different front and back colors.

Smooth shade polygonsnstructs OpenGL to vary the lighting across the surface of paljigon. On

older/slower video boards, turning this off might greatly improve performe®emoth shade objects
controls the overall use of Smooth Shading between polygons within objects. Everbjéetnoo layer is

marked for Smooth Shading, if this option is not check, the object will not be ssloadled. Rendering
time is much faster without Smooth Shading.

Anti-alias edgescauses lines to be drawn slightly wider than normal #rer edges smoothed.
Green/Violet 3D is chosen when wearing green/violet glasses, rather than red/blue, for anaglyphic 3D.
You should generally leavidd a light if none is present in drawingchecked. You caShow textures
andShow ballast texturesindependently. Each adds overhead in 3D rendefiggressive prioritization

is generally not needed, unlesé Blanlt seems to stop and start in 3se VSynccan improve the
smoothness of scredga-screen transitions on some video boards, at a pritarite rate.

You can control the operation and priority of animations, which includes the movement of trains when in
3D. Turn off train and animation sequencer when none are activés a powessaving setting for laptop
computers, and is usually left unchedkAllow animations when running other programscan generally

be enabled if you have a fairly powerful computer. Otherwise, other applications may bog down when
trains are running inNP1 anl t . | tldbespriobtye,shie lowest prioritye but iffou have a dual
processor system, you might chod$ésrmal priority . If you wish, you carAuto-hide cursor and Auto-

hide throttles independently. When you stop moving the mouse, they will disappear, and will reappear
when you move the mouse or press a key.

Groups created in"8Planit can be marked with a Level Of Detail setting, so you can easily switch from
high-speed reatime detail to slow rendering with complete detail. The overall setting is controlled with the
Level of Detail field. Truck visibility actually removes trucks from rendering when they are so far away
you generally candédt see them. This helps keep 3D
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Finally, there are four clock settings. The firStd, uses a highesolution 64bit clock for timing. If your

sy st e mthave this feabure, you can sel€®C, for AQuery Performance Count
determining timing. On some computers, there is a hardware fault thatad@nQPC unstable. In this case

QPC Safemay provide the best timing. Finally, for laptabat vary the speed of their clocks in response

to battery and temperature conditions, 8yaith setting may provide the smoothest operation.

13.2 Colors
This page allows you to select the colors used wh I —
your document is irColor By Object Type mode(set
within the document, usindrile / Settings / 2D/3D te [l Changecos| Poiossies [l Crorgeos
Display). The colors for switchstands are also set he Ews [ ] e e [ ] [Goweeil
along with the color to use when drawing the railroz [ o E —'E:j: fg;”': —'E:j:
rails and ties in track objects. pooon [l Congocder| e [ coongmcot

Tt [ chongscoor Cross sectionline || Changs odlor
The 3D Backgroud setting controls the color of the |; Honde [l Congoeder|  Rouirgamos [ Chomgecor
screen where there are no objects in 3D mode. You n v [ [Gome]| e ] [
find that a black background is esthetically pleasit e B e
when your drawing contains a light. The default settir
allows a simple drawing with no lights to be rendere oot |
well.
The colors for fARouting turnouto and fANor mal Turnout

the setting of their points. This controls color in both the 2D and 3D modes.

13.3 Controls

The first check box determines if a rigtlick displays
the ToolKit. If not, a rightclick brings up the document

context menu. If so, you can douldkck the right
button to get the document context menu. The secc
check box causes the ToolKit to disappear after
command is selected if the toolbar is notkied. You |
may have the ToolKit move with the main windov
usingMove ToolKit with Window .

I¥ Display the floating Tooki for Right Mouse Bulton T Move ToolKit with window

¥ Remave the floating Tookit when Tool chosen I~ Spiral length labets

I Use Metric dimensions for all default settings [V Use Menu Bar Buttons

I¥ Present the Page Setup dialog before printing [~ Tabbed DatarLibra bar
Dbjex

size fine widhs with objects
¥ Resize objects as a group ~ Align chiects t

Precisian to select abjects Nomnal = @ Al selected abiects
n e [50 " First selected abject

~Auto Save
¥ Enable AuloSave

Mumber of actior

If you prefer Metric settings, selecUse Metric .
dimensions for all default settings |t 6 s us |
select this option if you have Windows itself set t o] corea |

metric measurements. You can also control the style in
which numbers are displayed to meet your personal preference.

Present the Page Setup dialog before printings a default setting. If you always use the same printer
from the same document, you can disable $lareen, thereby making printing more direct.

The next check box allows you Restrict the Object List to only those objects currently in 2D view

This is a helpful option, especially when drawintaage plan. You can zoom into a small area, disable a
few layers if you like, and restrict the Object List. When you display the Obiject List, it will only contain the
visible objects. This is usually a lot less information to manage, allowing you tegexific objects more
quickly.

Default to flyover mode in 3D, may be turned off by Insert keys a default setting. You can navigate the
drawing in 3D, smoothly flying over the drawing area, by pressing and holding mouse button while
dragging the mouse. Yiocan disable/enable the feature usingltisert key in 3D. You can also control

the nature of théeft / Right Arrows in 3D. They can rotate the view (the default setting), or move from
sideto-side if you choose.

Two resizing options allow for specificontrol when resizing Groupfesize line widths with objects
ensures the line widths stay proportional to the object size. However, if your intention is to increase the size
of an object while leaving its line widths intact, you may disable this sefagize objects as a group
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controls the way resizing works when more than one object is selected. By default, the objects are treated
as if they were grouped.

The field Precision to select objectgontrols the sensitivity of the cursor when selecting objects. If you
feel it is too difficult to highlight an object, you

3“ Planlt comes with an adjustable Undo buffer that stores the lastfesanges youodve made
drawing (Ctrl+Zperforms the Undo function). By default, 50 changes are stored. You can increase this

value to store more changes, but be aware that this will require merery, as each changed object is
stored until the Undo-usbstht meamory.iwr aps aroundod and r e

Auto-save providesa backup to your drawings, should something happen while using the program that
causes an abnormal shutdown. If yavé Autesave enabled, a copy of your file will be written out every
few minutes. This file can then restore your work to the point it was last saved WFéan® is restarted.

13.4 Drawing Style

ard Planit Dptions - Drawing style

3 Planlt lets you control the drawing and editing sty
of its user interface to meet your personal preferen [
Users of other CAD systems may be most familiar wi |2%
the HA&M@VeiCtkcko interface [
draws a line by pointing at a location, clicking the le
mouse button, marg the cursor to the final location,
and clock the left mouse button once again.

3id Planit offers two drawing styles. allowing users to work in their favaiits style

Yo car draw an object by Pressing the Left Mouse Button (LMB), Moving the
cursor, then Releasing the LMB. ou can aleo Click the LMB (press and releass),
Mowe the cursor, and Click the LMB a s=cond time to complete the object,

This page allows you to select the drawing style you prefer. If you like having the
option of both drawing styles, you can conliol the sensitivity of the change from
Click-Move Click to Press Move-Release:

ick, Move, Click styles

In the Press, Move, Releastyle typical of popular
current CAD and consumer products, a line is dray
differently. The user gaots to the starting location,
presses the left mouse button and holds it down, moves
the cursor to the final location, and releases the mouse button. As first instdlRidng& allows you to use
either style. You can also confine its behavior to drthetwo.

Cancel

13.5 Environment

This page allows you to define the relationship betwe BTz
3“Planitand the files on your computer. Locaion o ckec iy

|E:\Prugvam Files [#86]1%3rd Planit\Standard Library, _I
T.he first setting lets you sglept the location of the~Obje e L
lerary Y 0 u C a n p 0 e b B t t b B h O ¥ Suwitching sounds on ™ Reduce size of test in display
directory lookup dialog to specify the Object Librar [E P ronone i e n
root directory. Only files and folders within this f e oinas et st
directory are shown in the Library Bar. You can als Plaback fame e [37 PS5  canBskie
change this value by riglicking the Library Barand ( EAp { ";:jm,f:j“,’]?——‘
selecting Change Library. There is also a Texture
Library associated with™8Planlt, whose location can be
chosen in the second field. Both of these library folde [ o ] e |

are generally found withinC:\Program files\3rd
Planlt, although your installation myavary.

If you prefer to have coupling and uncoupling sounds disabled when viewing in 3D mode, uncheck the
Switching sounds oroption. You can independently disable the locomotive sound, as well. There are scale
odoneters built into rolling stock, which you can display withow Odometers

Due to variances in graphics presentation on some computers, if text does not display at the size indicated
in its properties, try checking the b®educe size of text in display

The default frame rate for creating AVIs or frame sets from 3D operations is 30 FPS. This produces very
smooth and fairly large animation files. You can lower the frame rate, typically choosing 20, 15 or 10 FPS.
You can also choose to write AVI files ditBc or a set of individual frames that you paste together into an
animation using a"3party tool.
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13.6 Mouse Wheel

If your computer is equipped with a mouse that ha s ——

iScroll Wheelod, you cdn
Planlt to mouse wheel movements.

Mause wheel operation in 2D

Dperation when mouse wheel is rolled

Thefirst field lets you pick the standard reaction to th [&¢

Dperation when mouse wheel is rolled and Shift Key is held

mouse wheefrom one three choices?an Up/Down, [E T —

Pan Right/Left, and Zoom In/Out. The default action ot e e el e G ey el

is to Pan Up/Down, but another veryputar selection is [arwiom 1

Zoom In/Out.

You can also set the action performed when the moi

wheel is rolled while holding down thshift or Ctrl Caneel

keys. Together, the combinations let you pan in an
directions and zoom in/out by rolling the mouse wheel.

13.7 Startup

3" Planlt offers many options to customize its stattp

your preference. Typically, B Planlt starts with the

Line Drawing tool active; you can change this to tt |x

Select Tool if you wishYou can also choose to show i ot s

ATI p (o] f t h e Da y (0] as p ar t @ (@9 B e Tl e e A e o e o e )
. . . 1K< Envirorment " Start the Layout Wizard to outine a Room or an N-Trak module

number ofFiles in Most Recently Used listan be set

1 Dpen the most recently used diawing
here.

¥ Start with Select Toal active Files in Most Recently Used list [ 8
™ Shaw the Tip Of The Day

Startup action

© Start & new Flex Track drawing
© Start & new Sectional Track drawing

T~ Present the Sectional Builder when 3 drawing is created of opened
Librany for Sectional Buiider
[£\Progrem Fies (+88.3rd FloritStandard bran\Trsck\HD Soderdtias 8 _ |

If you frequently start new drawings, you can have tl
Startup Wizard come up each time you start the progr
SO you can select a drawing type. If you choose not

bcedur e.

have the Startup Wizard shown, you can choose [ oe ] coes |

action to be taken at startup.

You can also choose have the Sectional Builder presatedever a drawing is opened or creaf€his

tool assists in making layouts with sectional track. The default library for the Sectional Builder
selected in the bottom field.

13.8 Tools

You may determine whether the Select Tool highligh
objects under the cursor. This verifies a targeectfor
use in subsequent operations. Usingerse highlight
makes this process even faster. If you wish, objects n
be fisel ectedd automati ca

3rd Planlt Options - Tools |

[V Highlight obiects under cursor when maving select tool T Inverse highlight
IV Automaticaly lign all moved tack obiects ™ Select abjects after
™ Shaw ral and iz detalls while draning and connecting they sre s
¥ When setting elevations, set same elevation for all coincident endpoints

I¥ When draning rectangles. gioup al ines at end of operation

IV Al closed Palpgons default to Contour Planes when drawn

IV Highlight zera length lines as long 45-degree lines

I~ Allows abiects within gioups to be pasted into ther criginal lapers

I™ Release the curent Path after an attempt fails

‘when convetting obiects to lines Distance between paralel abjects

 Create few fines o

& Create typical lines
© Create manp lines

Mouse sensitiviy [distance to start move) 0 — —— 100

Cancel

You may enable and disable the Auto Alifgature by
setting Automatically align all moved track objects
This feature aligns all track objects to each other wh
they are moved to ensure accurate alignment of tre
segments. Remember that Auto Align only applies

Marimum cbiects dhawn duing mave

50

can be

i rawn.

Track Objects. Track objects are typically drawn as lin

when you are drawing or connecting objects; you may
have them drawn with rails and ties if you wish using the next check box.

An important Elevation Tootharacteristic is controlled by the fielWhen sdting elevations, set same
elevations for all coincident endpoints When enabled, whenever you set Elevations, the endpoint(s) of

any objects that are coincident to an endpoint you are setting will be set to the same elevation.
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The next option controls ¢hgrouping of four lines drawn as a rectanggeng theAction / Draw / Line /

Rectangletool. All closed Polygons default to Contour Planess the best setting for drawing structures

and rolling stock, but illustteng a drawing might be better served by disabling this setting. The next
checkbox is for fAgar bage -leangthllihes gou can nemave tBeyn frém theh | i ght i r
drawing. You can set the default distance between parallel objects usingdted fiee lower right. This is

the distance used when you click the right mouse button during a parallel operation.

Allow objects within groups to be pasted into their original layersis a powerful feature if you work

with groups that contain objects in fdifent layers. You can paste them between drawings, and the
appropriate layers wil!/ b Belease theadureent pathfaftet amatieempd on 6t al r
fails maintains operation consistent with earlier releases of the program.

The t opoxfAEdailtl oBvs you to set the distance between p:
up when you click the right mouse button during parallel operations. The bottom Edit Box helps you
manage your machineds speed setfmoretthar50 shjeptd age goinfgtomov e o p
be moved with the Select Toat one time, the move will be displayed as a Bounding Rectangle. When in

this mode, the single object you are pointing to (within the selection of mowjegts) is shown for

reference when using the Alt key. The Alt key behaves the same regardless of how the move is displayed.

The box at the bottom contains radio buttons to choose a characterisfiddf % n | -tipécsnstruction t
feature. In order to tilt up a group, all of the embedded Circles and Spirals must be converted to lines. You
select the resolution of the lines in this box. When making your choice, balance drawing speed and number
of lines with the need to drawdtcurves precisely.

Mouse sensitivity (distance to start movehelp tune 3 P | a n | t-ahddroml aharagteristics to your
working style. If you find yourself selecting objects and accidentally moving them, increase the value of
this slider bar. On the bér hand, if you start a draapd-drop and you feel you need to move objects a bit
too far until the real move/copy operation begins, move this slider to the left.
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14. 3D Rendering

3D Renderingoffers several benefits, and
they are both esthetic as well as functions
Perhaps youdve hear
l ook at this probl ¢
saying reflects somethg quite natural for
us as humans, our ability to build a ment
image of something by simply looking at i
from different perspectives.

Whet her itds an ant
a pet, people will pick something up an
turn it around and around to sée all.
When we want to take in something &
| arge as a model railroad, we nturn it

around in our handsod by walking around the room.

3rd Planit gives you an unprecedented tool for drawing model railroad layouts: the ability to change the
rotation and eleu#n of your track plan in real time.

14.1 Controlling the 3D View

In the tutorial, you were introduced to the manner in whiotow Keys allow yout o f wa |0k yaoruoru n d
track plan as showim Table 1. You may also remember that you can use the Arrow Keys while holding the

Ctrl Key down to rotate the track plan. There is one more flavor to the Arrow Keys in 3D mode, used by
holding down the Alt Key and pressing any of the Arrow Keys.

When ugd with the Alt Key, the Up and Down Arrow Keys adjtist height of the viewpoint (Caméra
When the Alt Key is pressed the Left and Right Arrow Keys move the viewpoint right fangitieout
changing its viewing angle. ThHeocal lengthof the camera is adjusted using the numeric keypakieys.

HINT: You can hold down the Shift Key duriramy of these operations to briefly make the increment of
movement larger.

Up Arrow Down Arrow Left Arrow Right Arrow
Normal Move forward Move back Turn left Turn right
With Alt Key Raise viewpoint Lower viewpoint | Move viewpt left | Move viewpt right
With Ctrl Key Rotate viewpoint about 3D Origin. Appears to rotate track plaiein.
With Shift Key Increases the increment used in any of the commands. May be used with Ctrl a

Table 1: Arrow Keys in 3D Mode

Depending on your personal preferences, layout scale and display size, you may find the standard
increment of movement too large or too small. You can adjust the movement size ustagehepand

Page Downkeys. ThePageUp key increases the movement size, whileRlage Downkey decreases the

step sizeUnlike the Shift key, these changes remain in effect until you change them again using one of the
Page keys.
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14.2 Flyover Mode

Along with navigation in 3D using the arrow keys, you can also {{se B a nFlyavér $/ode to easily

move about your drawing. In 3D, press and hold the left mouse button, then move the cursor upward on the
screen. Youdl |l be gfi mr war da cckierl eatait@en.i nl ft hyou move

in that direction.

You can also slide left/right and up/down by pressing and holding the right mouse button at the same time

as the left mouse button. The two modes allow you to posibarself precisely or to move rapidly around
a large drawing, intuitively and smoothly. If you choose Twols / Options / 3D Settings you may
restrict Flyover Mode to be active only when thsert key is pressed.

14.3 Transferring 3™ Planlt Views to Other Programs

You can exchange the 2D and/or 3n/
rendering of your layout in several ways,£

14.3.1 The Clipboard

One method starts by copying the 3
image to the Windows Clipboard. Thi
standard Windows technique allows yo
to bring the 2D or 3D track plan imags
into any other Windows program. Set u
the 2D or 3D i mag
Then hold down the\lt Key andpress
the Print Screenkey. This action copies
the 3% Planit window to the clipboard.

Switch to another program, such as Microsoft Word or the Windows Paint (8lki&yt / Programs /

Accessories / Paint SelectEdit / Paste or pressCtrl+V to pastethe™3P| anl t i mage i
document.
The manual youdre reading was made in just this

pasted directly into the file, then resized and positioned. The illustration above was made in this manner.

14.4  Exporting the Current View
In both 2D and 3D, you can seldeile / Export / View to

If you selectLock aspect ratio to view the image that

and vice versa.

145 Move the Camera and Origin in 2D

Sometimesyou will want to simply move the view from one place on the layout to another.-&alind
mode can be used to get there i ncr e me mabarhovethe
Cameraand/or Origin to new positions, and switch back to 3D mode by presaimggain.
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file. With this feature, you can save the screen image as you
see it, pixel for pixel, or scaled as you wish. You will be
given the opportunity to select an alternate height and width.

results will be exactly the same proportions as what you are
viewing, even if you select a different height or width. If
selected, when you change the height, the width will change,
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15. Wood and Walls

Wood and Walls are actually just lines with special line styles. This allows yaestgn with simple lines
to control location and orientation, but have 3D solids result. This unique combination lets you create and
modify wood, benchworknd wall objects very quickly.

15.1 The Line Style Bar

3Pl anlt dsBai ner Ssgmtes a wide variety of styles in 2
features in some detail.

_|_|_|_I_I ........... |_| —|-|l|l|l|-|'|

“|riv|r| =|e|o 'I'II'III - || ||

The first 11 entries control standard line characteristics as described in thatTobalpter. The next 11
entries, all yellow, control woodnd L-Girders The final 14 buttons, all blue, control dowels, walls,
cabinets and plywood.

15.1.1 Wood and L-Girders
The rightmost 7 buttons in the top row are basic wood shafded, 1x2, 1x3, 1x4, 1x6, 2x2 and 2x4

(please note that lumber differs in size from place to place, so do verifytfat3a n1 t 6s di mensi ons
those of your lumber). The leftmo4tbuttons in the bottom row areGirders These initially are set to a

combination of a 1x2 with a 1x2, 1x3, 1x4 and 1x6.

Wood and EGirders controlled by yellow buttonslways fetch their width and height from tkéood
Dimensionstable associated with eacH?®lanlt document. If you change the values in the table, all the
wood in the drawing will be updated to the same size. Please note, ¢his dad t "“rRrmtrwill 3

automaticallyrd ocate all the wood i f y &sethe dlevatigheab to beethewi dt h of

vertical top and bottom points for the wood, such as legs and risers.

15.1.2 Dowels, Walls, Cabinets and Plywood

These areall related to each other by their ability to have custc
dimensions that do not change when th®od Dimensionstable = ... ki

changes. In theine Style Bar, the buttons are colored blt® indicate c c —

this quality. When you draw a line with custom dimensions the fi £

time, the settings from the Wood Dimensions table are copied to  ce——c
object and used from that time forward. T

+ » Style | Phywood 3 <
You can change thessettings in the Object Properties dialog. Tt ;<—>f~ Lym

example on the right shows a rAde ddo | i o e of p
0

scale seale

thickness of 10. Either of the et T be m
will be updated to reflect the new settings.

Important: Walls and Cabins are measured from the bottom up.

Cancel
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15.2 Wood Dimensions

Each 3 Planit document carries with it a tablewbod
Dimensionsthat can be set to your specific needs. In |
example at the right you can see the dimensions for

Clearance from top of Riser to batiom of roadbed, balast and ack, [1”
as defined in the Layer of the track, This provides clearance for a
wooden cleat 2t the top of the Rise to suppat the 1oadbed

Wood style

L-Girder based on a 1x2 and a4lxEvery Wood AT
Dimension selectable with a Line Stydan be modified wan e
on this page. N
GiderWidth  [T816"
Important: Basic Lumber and {Girders always get Gidreh o3

their dimensions from this table even after thg have | =
been drawn. Custolimensioned pieces (see previou i
section) copy this value when they are created and re!
it thereafter.

Cancel

Important hint: since Custordimensioned pieces keep their dimensions, you can use and reuse the
entries in theWood Dimensbnstable Simply use the selection buttons to provide a list of popular sizes
for the construction youdre doi ng OnlyBasiellumbeyand and
L-Girdersalways get their dimensions from this table.

3 Planlt allows you to select betweerGirders and LGirderson your layout. ¥Girders are similar to L
Girders, but they provide screw mounting locations o lsates.

15.3 Positioning Wood

You can move one piece of wood to another; the moved piece of wood will be aligned with the side of the
stationary piece of wood. At the right you can see dgirfder next to a vertical 2x2 used aseg for the
benchwork The 2x2 is a vertical line with the 2x2 line stylése elevation to set the top and bottom points.

B B £ o i s Lol B B £ o i s Lol B B £ o i s Lol

LT LIEE ==t |enOmsa Fow  dE%E DSE@ Lhar o ==t |enOmce oo J=%0 5 Dd& CIEE ==t |enOmsa Fow  dE%E
. = J J
s Pyl lu s Pyl lu s Pyl

B_re B B

P iy S P RGO P RETAG: A AT

In the second example, the 2x2 has been moved to-Gieder. Note that the center of the 2x2 is slightly
on the laver side of the centerline of theirder. This indicates that the 2x2 should be positioned below
the L-Girder. When the left mouse button is released at the end of theuddaljop operation, the 2x2 is
shapped into position along the side of th&irder

Important note: You can align the butt eraf a piece of wood to the face of another piece

of wood. Hold the Alt key while selecting the first piece of woodadit to another wood
object, which will highlight. Position the mouse on the desired side of the centerline.
When you release the mouse button, the dragged piece will be rotated at a right angle to
the fixed piece.

There is also a helpful tool two atigone piece of ZEismmmimass.
wood to thetop of another piece of wood. In the =
example to the right, to-Girders are set up to
support a series of 1x2 joists. To align the 1x2
the top of the LGirders, use the Select Tool tc
drag the 1x2 to one of the-Girders, so hat it
highlights. While still holding the Left Mouse| |
Button down, click the Right Mouse Button, ange— = 2 wanet I v
then release the Left Mouse Button. This ends the move operat|0n and aligns the 1x2@orter.L
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16. Auto-Ballast and Auto-Roadbed

This version of % Planlt contains a new feature that automatically draws ballast and roadbed
underneath the track as you plan. The AB#dlast view is available in both 2D and 3D, and can£|
turned on and off usinthe AuteBallast button on the Document Bar

16.1 What is Auto-Ballast and Auto-Roadbed?

When a prototype builds a railroad, they usually emplov
one or two layers dballast to firmly seat the railroad ties

and provide good drainage. As modelers, we usually wa
to model at least one layer of ballastithieve a realistic
appearance. In addition, we mount the ballast on so
form of roadbed, usually made of plywood, splines,
other materials.

As can be seen in the example at the right, Adbast
and AuteRoadbed give you a very accurate view of thi
model you will be building. In this example, the mode
was built using spline construction, resulting in a roadbe
slightly less wide than the ballast. The splines ar
supported by 1x2 risers glued to the crossmbers.

The ballast and roadbed you seeha tllustration are drawn automatically by the program underneath the
track you place. As you change trackwork, the ballast and roadbed change accordingly.

16.2 Styles of Ballast and Roadbed

You may select different combinations of ballast and roadbe@esshere irfFull detail 3D style.
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Auto-Ballast and AuteRoadbed 39 Planlt

The only differences between the pictures were clib@eksettings to enable the ballast layers, and the
width of the roadbed. The first three roadbeds are typical of plywood roadbed; in this case the width is set
todinches. The final roadbed represents a spline desigr

16.3 Controlling Ballast and Roadbed Styles

The layer of the track determines the ballast and roadbed characteristics. For example, the Main Track layer
could use twdayer ballast on roadbed,hile the Staging Track layer uses track directly on the plywood
roadbed.

To set ballast or roadbed styles, access the Modify La&g
dialog using the button on the Document Barby entering Ly Fropetes Ballst and Roadbed | Questionatle tack |

Ctrl+Shift+D . Choose th®allast and Roadbedtab.

As seen at the right, you can turn Adallast on and off using the
CheCk bOX at the tOp Of the page |f A{Ba”ast |S enabled, yOU car I Automatically add ballast below track in this laper Tenture

also check the second box to include a secondrlay ballast = e [[316™ | Heint [g3716" )

underneath the first. Quter width [1 28/32° colr ||

You can select a different color for each layer of ballast. On | i #ddaseeand merafbalastundemeaih tefist  Tesure

prototype it is common to see different types and colors of gra "= l2ene - Hes s .

for each layer of ballast on the main line. You can simulate t "%V o [mmmE| |

appearance by mixing ol or s appropr i at e I Add roadbed below ballast in this layer e you Or e
modeling. width [4" Height [0374"

Color -
¥ Add bottom surface :”

You can also control the appearance of the roadbed or spline
supports the track or ballast. If you wish, you can add a bott oK | Cencel | o
surface, so the 3D rendering looks realistic from any angle.

16.4 Rendering

In the 2D Plan View, only the widest layer underneath the track-
drawn. The first example is a ballastly view as it is built on a ~
spline roadbed less wide than the ballast.

=1
JR—

The second example shows the 2D Plan View when the roadbe:
widened to 4.5 inches. This view provides an excellent template -
cutting plywood sections when you are building the layout. [

The 3D view shws every ballast and roadbed section you hav=
enabled. This can use quite a bit of processing time, so if you |
going to run a simulation on a large layout it can be helpful 1
disable some or all of the ballast and roadbed.

16.5 Terrain e
You may easily conra track with AuteBallast to the surrounding terrain - ————

Track sides
using the same techniques outlined in Badlast Contouring section of the ¢, s wiessemes Frie—
Terrain Contouring chapter. Select the desired track using the Path, T(  zatetommioeonon [Goas
then chooseedit / Transform / Create ballast contours from path When o e Fm—
presented with the dialog box at the right, pressiibe AutoBallast Data Zofsetfomaitocontour [T0376"
button. The exact distange appr opri ate for ball trackos
replace the old data. Press OK, then continue as usual with Te| =)

Contouring.
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17. Terrain

The realism of the layout you build established by its overall setting: the hills, valleys, rivers, cuts, fills,
and other features that together bring the model to [ife? 8 a nDyrtardis Terrain® tools allow you to
quickly plan the terrain for your layout and view it in 3D from any angle.

You can enter any level of detail you wish, from broad flat areas to a narrowwasglering down a
hillside. You can apply a texture to the terrain to give natural appearance. There are a number of ways
of building your terrain, and you will undoubtedly come up with your own unique ideas.

17.1 A Hill and a Tunnel

Letds start with:®
plan, designed with flex track. It looks
like the layoutwould be better if the
upperleft area was a hill with a tunnel
through it. The process of making ¢
hill and tunnel is quite easy.

+ Enable layers, first layer is top layer

T Biow @b SscitLapen to e ted

Layer name [ Status | Objects |
[ILighting Frazen

] Main layer 24
| Buiidings 0
48

First of all, it ant to have
. . Right-click a layer to adjust its propetties

a layer dedicated to Terrain. If you . ol sl o

donot have one artreaay, creart. t—he

Terrain Layer and make it the active layer. The Terrain Layer should be positioned below the Track Layer
in the Layer Enable Dialog, so it is drawn underneath the track. If your Mesh is not in the Terrain Layer,
select it, then click on its layer icon in the ObjBetta Window to change its layer.

Start by zooming in to the area where you want to place one of the tU s
openings. You can pre§2 and click a location, or pre$® and surround the area Tool Ki
to be enlarged. If you have an InteIIimo'as(@r similar) mousewith a wheel, you IT v A Cg
can point to a location and roll the wheel to zoom in and out, centered or

location. S o A

ChooseToolKit / Draw / Tunnel Opening / Perpendicular to objectas shown at = == S 0O %
the right. This tool creates a Tunnel Opening marker that is visible in 2D, but n = J§ lﬁ
3D. The Tunnel Opening marker makes is easy to see the opening and it prc

the details to cut a Tunnel Opening in the terrain. The height of the opeaniriae 8 .,

set in the Properties field; select the opening and cHedité Properties.

To draw the Tunnel Openingpoint to an existing piece of
track so that it highlights. Press and hold the left moUS5as o™  =oi. wom o 9ovmoe
button, then move the mouse to exgpahe width of the
Tunnel Opening. As you change its width, it remait
centered over the selected track. If you have more than
track, as in this example, move the mouse until the far sid
properly positioned. Then hold down tishift key, which
locks the far side into position. You can flip the open side
clicking the right mouse button. Adjust the near side until
looks right, then release the left mouse button. The origil
track is cut into two pieces at the Tunnel Opening. T
upperleft piee is automatically marked agunnel Track fee.
for future use.
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Terrain 3 Planlt

To similarly slice the outer track into two pieces, select t
outer curve and choogsdlit / Slice / Slice at Intersectiornor
press F5. With the Scissors cursor, point to the Tunn
Opening When it highlights, click the left mouse button t:
cut the curve.

=
[R5k 3 Tk o i b L1
DA sRe 2| =ty om0 =6

Mark the uppeteft segment of curve as Tunnel Traby
selecting the track segment and choogiag / Properties /
Appearance / Tunnel Track When track is marked as
Tunnel Track, the terrain will be automatically conforme
above the track. The height of the terrain over the track is
in the Cut and Fill descriptiofor the track. This is found fees o
usingFile / Settings / Cut and Fillor pressinAlt+S.

E

Now move to the top of the drawing and draw a seco=#8eiec= [ =ccrwon s - J=i00
Tunnel Openingfor the other end of the tunnel. In this
example, the opening was placed on the straight track i
location that would make sense with the existing hills.

Notice how each tunnel marker is oriented so its open s
points toward the flat area. This is in keepinghviraditional
published track plans, and helps you interpret the draw
when viewing it in 2D.

At this point, preslt+F3 to zoom out and see the whol¢ |
drawing. Select one of the track segisetat will be in the === S
tunnel. Now, hold down th8hift key and select each of the
other track segments until all are selected. To quickly char 5855555 aoi) eim o smwnoe
all of the to Tunnel Trackpress the9 key to Group the ]
selecte track segments (or ugalit / Group).

Bring up the Group Property Sheet by pressing Eheer
key (orEdit / Properties) and choose thAppearancepage.
Click the Tunnel Track check box, then clickOK. Now,
Ungroup the object usingShift+F9 or Edit / Ungroup.
Each track object is now marked as tunnel track. This sa
techniquei Group :: Modify :: Ungroupi is useful for
changing various properties of several objects at the sg i A
time atother times in your use of*Planlt. = B

To actually cut the openings into the terrain, select each Tunnel Opmmihghoosd=dit / Mesh / Cut
Mesh below Tunnel Opening You wondt s e e-peathapshusta fea mangles of sligh2 D
different colori but in 3D the change is quite apparent.
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39 Planlt Terrain

You can now select the Mesh and cholsé / Mesh / Conform Mesh to Objects Then switch to 3D to
see a basic tunnel that simply covers the existing track. However, it makes a good ptantirfor 3D
editing. To edit the Mesh, go back to 2D, point to its boundary and dolithethe left mouse button. You
can also select the Mesh and choidé / Mesh / Mesh Editor if you prefer.

B 60 Tokt You Wi teb - =lelx B £ foxs Yow ke s -
[DeE& e [[im=ty oD o[- AN p@Es s reac||[ifmcre cwnm=e || AENA-s 5]

Ly 4 P

P v 81 HAE Ve e WA |

Fuaa e 00 FEVE A SOV AT |

Use the Editing Cone to adjust the terrain, pressimgniouse button when you want to change the
elevation of an area. As noted in the Tutorial chapter,Gtie and Shift keys narrow and widen the
affected area, respectively. As shown below, you may want to tilt the @giv{ DownArrow ) to get the
cone ino tight areas.

e £ Todr tow Wik b - =laix| e £ Todr tow Wik b - =laix|
|D@E% swe 2z ||iFfmzlte cuOmEs|f  I=WE@= = EE A R RSP = t=iC ) — i |

— ;\‘

HNSVE PO v a0 | Fana e 07 HISYE T AT 0T |

Keep working with the terrain until you are pleased with what you see. As seen above, the track will be
covered and the trees wild.l get buriiewh ewhiyloas 6@ &i tdiomg
editing, hit theTab key to swap back to the 2D view. Select the Mesh, then ch&aée/ Mesh /

Conform Mesh to Objects Reselect the mesh and cho&s#t / Mesh / Align Plants to mesh The 3D

view is really quite nice.

E B e £ Tods v Winkw e -
D@E@ e ac|[fEmzrrlseOm=o [~ i e I s 2 | peEs s e ||[iEmzre cunm=ls || A=l = |

Falis, s T BT GO |

Note the very steep cliff above the right tuheatrance. Typically, theConform Mesh to Objects
command would change the slope of the cliff. Since we wanted the tall clifgtémelard Cut and Fill
definition was changed o not fill beyond ends
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Terrain 39 Planlt

17.2 The Terrain Editor

Several Editing Modes are aiale using the Terrain
Editor, as well as complete control of tGelor by Height  edt sswe: VertcalRange [ /| o |

feature. Max 21.468"

Min 033" Spread [[— Help |

o v v i

17.2.1 Editing modes I 00
O  Mound  © Peak O Flat ¢ Smooth

17.2.1.1 Fractal Mode

There are five Editing Modes. ThH&actal mode creates the bumpy, somewhat random terrain shown in

the previous exampldy moving only one vertex (a point on the Terrain), you will see a rapgtern

around that vertex in the 2D view. To make realistic
to mani pul ate t he t e rmroitimestofabheve¢he laak gou wante The Hill almoven u mb

was created using about 30 mouse strokes, abotduaréer of which were made with tishift key held

down to spread the effect.

17.2.1.2 Mound Mode

TheMound mode forms very smooth, rounded changes inte¢hain. The left image shows the result of a

single lifting actiorwithinMound mode. Taken by itself, this doesnodt
a single Fract al mani pul ati on doesnoét create a com

combination of several Fractal changes, followed by several wide Mounded changes.

B e L Tocks ow Wintow oo el Bt L Tocks ow Wit oo el
0S@. dme 2 ==ty omOmT0 fro- d=%0de o 0S@. lme a2 ==ty omOmT0 fro- d=%0de o

~

Fremte 87 Fmse 38 R ISTIAE HOSE HOTAE

17.2.1.3 Peak Mode B =

Peak mode lets you manipulate individual vertices, with
very little effect to surrounding vertices. A small amount of
smoothing is applied around the selectederert

Peak mode is generally used to touch up areas of terrain, not
as a primary editing tool. If a particular vertex in Fractal
Terrain looks too high, the Peak mode can be used to push it
down into a more attractive position.

Femste 45 A 61T U T
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39 Planlt Terrain

17.2.1.4 Flat Mode
The very usefuFlat mode editing tool is best demonstrated using the Tutorial developed earlier in this
chapter. Looking closely at the area around the buil

people or anything. If you look carefully at the left gga you can see the Editing Cone placed just to the
left of the building. At this point the terrain is aligned with the bottom of the building.

T T 1]
Bt £ for ew v =laix| Bt £ Toa Yow wise teo =laix|
[DeEs 3 mea:|[iFmztes subm=o || d=WBe = [D@Es 3me o || F=zltle suOm=(e [ d=%0be =

fowee 13 _ KONV e e | R gone wr |

To flatten an area of terrain, point to the vertex at the desired height; in this case, the sertex thnekti g h t
to the building thePress and hold the left mouse button, and move the Editing Cone around. As you move,
an area around the cone will be set to the same elevation as the starting point. To narrow the effect of the
Flat mode tool, press ti@trl keywhile moving it.

As al ways, dondét be concerned if the track becomes o
changes, th€onform command will align the terrain to the track properly.

17.2.15 Smooth Mode

You can use th&mooth mode to make the change in elevation between vertices more gradual. When you
are in Smooth mode, tigpreadf i el d of the Terrain Editor controls th
in the terrain. -basedsonht desg O66h etefpereisemgilagt i on of t h

e £ Todr tow Wik b =laix|
|[D@Es oo ||iimzte cupmsls ||l =N st 2|

e 3 Todr tow Wimw
|D@Bs sme 2 =zl oudnTe e d=%0@= -

lllustrating this effect, the image made previously using the Flat mode was polished with the Smooth mode.
To do this, point to the flat area near the house, press and hold the left mouse button, and move the Editing
Core around the areas you want smoothed. As with other editing operations, track can be covered or trees
can appear buried or floating. Simply switch to 2D and issu&dite Mesh / Conform Mesh to Objects
command. Reselect the mesh and ch&ae/ Mesh / Align Plants to mesh
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17.2.2 Statistics

. . . Terrain Editor
The uppetleft area of the Terrain Editor dialog box showm

three valueskdit shows the elevation of the vertex directlyia: 21.4s
under the Editing ConeMax shows the elevation of theMn 0381 Seead . [ — Mv

hlghest vertex found anyWhEDn the mesh. SlmllarlNln —:l
shows the lowest elevation of the mesh. ¥ C Mourd © Pesk  C Flst © Srooth

B 6 £ Tonr tow i o =laix]
DIEs 3we 2 || F=ztly ouOMTE |~  ISWE@ =

17.2.3 Vertical Range

The Vertical Rangefield links theColor Bar in the Terrain
Editor to the height of the terrain. In the previous exampls
the height has been left at its default valtie 08 0 . .
back, the boundary between green and tan is rather stark.| 4

Looking at the Statistics, we can see Mhax height is about
21.5 inches. The Vertical
that the left end of the color bar starts 8to |, e n da
on the right end. For this mesh, most of the terrain is higl
than 80 and therefore colo

Fiae e 08 TSNS 15 175 O WAE Y 012 |

Bychanging the vertical rnawrtrgnsitions anuch Bare smaothly ihto the tan,n

resulting in a more pleasing appearaasén thle example above.

17.2.4 Spread

The Spreadfield controls the amount of mesh affected by the Terrain Editor when using the Editing Cone.

Moving theslider farther to the right caused@ader spread. In the case of 8raooth mode, theSpread

field controls the mount of bumpiness allowed in the resulting terrain. As you move it farther to the right,

it tolerates more bumps in the underlying terrain.

If you press theCtrl or Shift key, the width of the affected area changes relative to the c8peaad
Using the Shift key with a small Spread will still only affect a small area.

17.2.5 Color Bar

The Color Bar lets you control theColor by Elevation
feature. The three inverted triangles above the Color Bar gte’™t  VeticalRange [ | [
known asColor Markers, and define a change in color. Youn e Spead —— —— Help_|
can point to a Color Marker, press and hold the left mou v Y
button, and drag it to a new position in the Color Bar. In th€®
example at the right, the center Color Marker has beetr
moved to the right of center. Compared to the previgE===mms it
image, the change from @gn to tan occurs at highef— === SsmEes
elevation.

© Mound " Peak O Flat ¢ Smooth

The center of the color bar is marked with a black vertic
line T this is theBase Elevationof the mesh. When you first
drew the mesh, it was all at the Base Elevation. As you ¢
the terrain,some parts rise above the Base Elevation wh
others fall below it. As a terrain changes elevation, its co
changes to match the description in the Color Bar.

You can add and remove Color Markers to create cust
effects. To remove a marker, point to ¢lick the right =
mouse button and seleBelete Marker.

96

whi

he

c h
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Terrain

To add a marker, point to the location where you want it placed and edigbehe left mouse button. A
new Color Marker appears, assigned the color directly below it in the color bar. TheéalemMarker

provides a new fAchange pointo for the

Terrain Editor

R £ Tookk Yew Windw tiso
|D@@&|she s | ==t 2ebm=o |~ d=% G0

col or

Lalatxl

Edit 2.729" Vertical Range |1B" il Uhda |

Max 21.466"

Min -0.610" Spread —— ——— Help|

_:| ' )
st O Mound ¢ Peak " Flat " Smooth -

Edit 8.047" Wertical Range I‘IB rda
Max 21.466" _I _I

Min -0.610" Spread —— ——— Help|
_:l

 Mound ¢ Peak " Flat " Smooth == T KUMVIE 115 e a1

bar .

at the right end. Moving the second Color Marker to the left now spreads the change in green color over a
larger change in elevation. Théfects are seen in 3D as the grass is now a lighter color, but the elevation at

which the color changes to tan has not been affected.

You can change the color of a Color Marker; poi

T B Tkt Yoo Wken te

to it and doubleclick the left mouse button. Creative2se smsa =z, csomts foe  d=hi@= |

use of colorand placement of Color Markers can let
you automatically create lakes in low areas of the
terrain. The two left markers, colored shades of dark
blue, define a sharp transition from green to blue,
then a gradual deepening blue as the elevation gets
lower.

Terrain Editor
Edit 017/32" Wertical Range |3" il Wrda |

Max 81316

Min -4 31/32" Spread ———— — Help |
v WY W
I 20 _—

SRV VT SOV SO

« f  C Mound C Peak O Flat  © Smoath

17.3 Conform to Contour Lines

You can also make terrain using Contour Linedd€ine the terrain elevation. To draw i ey

Contour Line, selectoolkit / Draw / Contour Line.

17.3.1 Drawing Contour Lines

For this example, three contdimes were drawn. The elevations for the top contour we
set to 60 and 80 by clicking on the vi
|l eft was set to 40 and 30. The conto

el evation toi4g. set to 00
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Terrain 3 Planlt

To conformthe terrain to contours, select the Mesh and choosé&thite/ Mesh / Conform to Contours
command. The example results are present here in 2D and 3D.

[ o vt yen s e sl [ B £ 1ot o st i i T
0208 : “ea- [imzte s wOB=0 Fre  ds%EP= | OEEs vma- liEzteowOmTe | IsWGZe s

fr =

oty s
T

Ly "
P e 80 s e wr e | Freme 00 R i W e |

In many ways, the results reflect exactly what is defined in the contour Bugst does not look very

realistici nature is not so simplistic. What we need is more structure, and more randomness. The first step

is adding more points (vertices) to the contour line.

[Eos 8 1cts yon v 2 [Eos 8 1cts yon v 2
02E& Jhe 2 [imz1s se0BC0 e ds%ER< - 008 :2e- o [FEmzts suOBE® | Fe =S -

oty s
T

oty s
T

Ly " Ly "
Fuk g1 s e s o | Fuk g1 siaar s |

Select one of the Contour Lines, then hold down $hét key andselect the other two contour lines.
Choose theedit / Change / Interpolate Verticesc o mma n d and accept the
vertices. All three contour lines will have extra vertices added bettieeaones you originally drew. The

upper line is shown ifEdit mode. There are now many more vertices available to make the terrain more

complex.

17.3.2 Editing a Contour Line

To edit a contour line, point to the line and doutliek the left
mouse button. Pointo a vertex box, press and hold the le
mouse button. Shift each vertex around a bit by moving t
mouse. You may find it most convenient to turn ®ffap mode
S0 a vertex can be positioned anywhére / Snap / Off or
Shift+A). The example on the rigtshows the result of such
editing.

To add randomness to the vertical dimension of the cont
lines, select them all and choose tialit / Change / | _
Randomize Contour Line Heigh® menu choice. For this I
exampe, the values on the right were chosen.

) I aximum elevation change |2"
These values allow the terrain to_ Dbe chl-g.—n—g—e—d
inimurn elevafion ange -

in either direction, from its current location. It also indicates Fhat th@aximumcha N
greatest change between vertices Ho'ul"d” be n
value would allow more jaggeerrain, while a lower value would result
in smoother terrain.

oty s
T

Cancel |
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39 Planlt Terrain

Now select the mesh and chodsdit / Mesh / Conform to Contours You will see a message box asking
if you want to revert to # Saved Original. In this case, we certainly do, as the goal is to have new terrain
shapes created from the modified contour lines. S¥lesto revert to the flat mesh we started with.

0S@& ‘»e o mEsstley sROBCS Prw  ds%WiC=0n ) e G Tockn Yo it b aleixd|
1 0Z@. B limzte ouOmTe [ =%l 5

Ly y
Pk o wa ey

Fben st RSy Vs e |

The results are starting to look much more natural. However, itharhigh spot in the valley that does not
belong there. It is possible to edit thertical position of contour line vertices, using t@®ntour Line
Editor. In the 2D view, select the valley contour line and chdedi¢ / Change / Adjust Contour Line
Hei g ht a n dfror€tbd n@min genu. You can resize the dialog box to suit your preferences.

o o

B[[9772 Handes adjust clevation _bin | M| Cancsl BI|[479/32° | Handes adjust levalion _bin | M| Cancsl

It is easy to see the elevation of each vertex. As you point at a vertex, its height shows in the display at the
lower left. If you point to a vertex and click tiheft mouse button, &hrinking Circle appears in the 2D

view at the vertex that you selected. Since water must run downhill and this contour line represents the
center of the valley, each vertex is made lower than the previous one, but in varying inerement

After a similar edit to the left contour line, the Terrain MesfEE e poe
was again Conformed to Contour Lines, reverting to the o S
Saved Original. The resulting terrain now is much more -

realistic. If you want, you can use the Terrain Editor to add
complexity to tle scene.

Frmte 00 AR VA |
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Terrain 39 Planlt

17.4 Bridges

Starting with the example from the previous section, some track was drawn across the narrow section of the
valley and out the top and left side. These three sections were connected @itimtieet Directtool; then
the Terrain Mesh was conformed to the tragithoutreverting to the Saved Original.

Bipe 63 Tkt om i e ~laiz Btk L Teckt Yo it il
D@8 : “R(n- (Fmsl s, SROA=E Fem  d=%0 7«5 0s@. DIE I EEEIPIE a0 — et S
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This is a nice fill over the valley, but it would look much better with a brififmoseEdit / Undo or hit

Ctrl+Z to undo the conform operation. The Mesh will be selected and therefore on top of all track, so
deselect the Mesh. Select the straight track segment that crossediéhend hitEnter or chooseEdit /
Properties. On the Appearance page, select@Doenot conform terrain option.

BEw G okt o i e iz B te 1o e v &
" osE. woo Him=ztoouOmTo|[ Ishollen s
OIEd& R8s pEesy ey 2ROETO [rees A& LS 2 =

Lt - T Pt et KU i S
Pk v e e

After performingEdit / Mesh / Conform Mesh to Objectsthis time, there is no fill in the valley. You can
now go on to design the kind ofithge support you feel is appropriate for your era and taste. You can also
use the Mesh Property Page to setRhsciaHeight, and theMinimum Fascia Height. The Minimum
Fascia Height ensures fascia appears below the lowest terrain dgéhefe mesh, such as shown above.

17.5 Cut and Fill Definitions M”“""C"‘”ﬁ"
Cut and fill
Whenever &onform to Objects or Conform to Contours Name [Standard Cut and FI
command was issued the cuts and fills were not arbitrary. .
Width of level suface IB"
They were defined by @&ut and Fill Definitio n, which can :
be found inFile / Settings / Cut and Fill You can also select

an object and press ttf@ut and Fill button in the Property gl el [45000
Barto see the dialog box shown here, or clickMedify Cut Mainnum wikh of cut [+
and Fill button in the object property Appearance page.

Each drawing has a set of Cut and Fills that can be assigned to #ndefil [#5.000
objects that conform terrain. The object may be a piece of Masimum width ot fil [2¢"

track, a building or any other group, another mesh or a
contour line, and itan be assigned to any Cut and Fill in the i height of el o
dOCUment. ™ Dot fil beyond ends

ak. I Cancel | Help I
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175.1 Cut and Fill Angles

Using the previous example to demonstrate the use of
the 2D view (in the background of the 3D view) is made of shale. Tdretef can be cut almost vertically
without risk of sliding.

In the 2D view, select the straight segment of track that cuts through the hill aBdtdit (or £|
chooseEdit / Properties). From the Appearance page, pressGneate Cut and Fill button to the
right of the Cut and Fill name field. Name the Cut and$tilahleand set thé\ngle of cutandAngle of fill
fields to75 degrees.

Cut and Fill | Data I Dimensioningl Line st_l,llesl Elevation Appearance |
Name |Shale Layer IMainIayer j %Ig
‘width of level surface IB" Cut and il [ENEE gﬁ
[~ Hidein 3D ¥ Track object
Bl I?S— [~ Do not confarm Terain [~ Tunnel track
)3 Glf G [~ Converging track
Mairum width of cut |24” ) =
Line - Calar | Paint |
Angle of fill |?5
I asirnurn width of Fill |24"
Minirmurn height of tunnel |5“
™ Do ot fill beyond ends
Ok I Cancel I Help | 0K I Cancel |
While on this pagenot i ce t hat you can | i mit the effective wi

because in model railroading we often put very different scenestbdicck, divided by a backdrop. You
can make sure one Cut and Fill does not interfere with scenehg ather side of the backdrop.

Cut and Fill definitions also apply to tunnel track. You can adjust the minimum clearance between railhead
and terrain with this field. Finally, you can sel& not fill beyond endsfor the times track enters a
nearlyvertt al c¢cl i ff face. In this situation, you dondét wan

Choose OK to add the new Cut an@
Fill to the document. Ensure it isfag sar o | =-1, e0m 8 d=nooe
selected in the Line Property page ds

shown here, and select OK to assign

the new Cut and Fito the track.

Select the Terrain Mesh and choose
the Edit / Mesh / Conform to
Contours and Objects command.
You do not need to revert to the
Saved Original, as the contour lines
will reform the land, then the track|,
objects will cut and fill it. Your
reallts should look like the example
to the right.

The Cut to the left of the track is
now much more vertical consistent
with the shale in which it is cut. Sl

par e AT
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17.6 Custom Terrain Meshes

You can easily make meshes whose outlines fit a specific shape, such assalaelm this example, four
lines were drawn in a rectangle. The two corners were smoothed usifigrthect Directtool.
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As shown above, th€onnect / Crooked Pathtoadl is used to create a Path around all the segments. If you
only get two segments in your Path, the Path went the wrong direction. Try again, and n@luéntkiag

Circle when it appears. It is drawn #te junction of the first and second objettsbein the path. The
example shows the Path tool after it was clicked near the bottom of the left line, then pulled to the top line.
Point to the top line until it highlights, then click the left mouse button.

With the Path colored magenta, cho&s#t / Transform / Change to Meshfrom the main menu. The
Mesh will be trimmed to the shape you defined. Note that the trim may be attempted two or more times, as
the program tries to reduce the number of triangles necessaprésent your outline.

17.7 Dynamic Terrain

It may be desirable to design your layout with more than g = =m0 e o e
Terrain Mesh. If you have a large layout, it will make terrajn N P —

editing more responsive. You can also create Meshes wit
different colors to simulate chagg in the underlying rock or
vegetation. In this example, anshaped layout is drawn as
two separate Meshes.

Dynamic Terraif lets you create derrain Sheet between
two Terrain Meshes. The Terrain Sheet is automaticall
updated in elevation and colohenever you edit either Mesh
it joins.

L
§rit EEFEET
i N

’ y T
Pk S Y e 0 e

17.7.1 Dynamic Contour Lines

A Terrain Sheet is made by connecting two contour lines &

B Tk o ik e i
D@Es :vr - [[Em=ly sROB=® fox J=" -

either side of the Terrain Sheet is created frDgmamic — T e

Contour Lines® associated with a mesh, changes to the mes 3
automatically change the Terrain Sheet. To create a Dynam
Contour Line for a Mesh, select the mesh and ch&atse/ | =

Mesh / Create Contour Line surrounding Mesh. The
contour line will surround e whole mesh, and will be
Aicl osedo, meaning it is on i nuous

First, open the Contour Line by pointing to its top ling

clicking theRight Mouse Button, and selecting ti¥ange /

e
D
Open Polygoncommand. A Contour Line is a special case 6fes s s

a Polygn, one that is not filled with a color. After opening the Contour Line at its top, point to the Contour
Line and doublelick the left mouse button to edit it. You will see many small squares, each representing a
vertex on the Contour Line.
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Delete almosall the vertices. You can delete several at a time; point to the drawing background, press and
hold the left mouse button, and drag a Bounding Rectangle to surround the unwanted vertices. Release the
left mouse button and all enclosed vertices are saled®ress th®elete key to remove these vertices.

Continue until the only ones that remain are those few directly across from the peninsula-dickiipte
left mouse button while pointing at the background to end the contour line edit session.

e ta vt on v
O@Ee e lﬁ?!:ﬁ; saOm=e [e- RO L : [Glim=y e s@O@= e [en A=%F 7
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Similarly, create a Contour Line around the peninsula. Us®itpet click / Open Polygoncommand to

open the Contour Line at its bottom. Doublik the Contour Line to edit it, and remove all vertices
except those along its top edge. Note in the exaihpliethe blueEditing Handles are not evenly spaced
this time. Thatdés because this mesh was created

around the edge of the mesh were cut into pieces. You are seeing the result of that o

+ L4

BLY=TIRT-T
e

17.7.2 Dynamic Terrain Sheets

Al k=4

You can make derrain Sheet by connecting two Contour Lines with ti@&onnect N VAF

Terrai [ If h of th Li isaD i Li fr .,
errain tool. If one or both of the Contour Lines is a Dynamic Contour Line made fr nE=9F

a Mesh, the Terrain Sheet becomeBymamic Terrain Sheef i one that chages
when either mesh changes.

After selecting the Connect Terrain tool, point to one of thess = c=. .
Contour Lines near an endpoint. Click the left mouseobutt
to start the Connect process thawint to the other Contour
Line at a position nearly opposité the frst. Click the left
mouse button a second time to complete the connection.

A Terrain Sheet now appears between the top and bott
Terrain Meshes. The image beldsit shows the how the
Dynamic Terrain Sheet has had its elevation updated to align
with the lower Terrain Mesh. The lower row of triangles is
lighter in color, indicating their new elevation. — f%

After editing the top Mesh, the Dynamic Terrain Sheet joins the two Meshes seamlessly.

. 1] Y _ =
IR 58 Tk o e B 8 Toks o e b0
BT E Y= = e AN
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17.8 Applying a Texture to a Mesh

l'tdéds easy to apply a texture Feewsai i the Tut

P w - il 3 — e ]

select the Terrain Mesh and chooBdit / Properties. On the
Texture page, selecUse a texture for the surface othis object.
From the Texture Library select a Grass texture and close the di
boxes using the OK button.

You can adjust the Scale in the Texture page of the Mesh Prope
Sheet so the size of the pat
applied b. In the example at the right, tleplace coloroption was
chosen. That way, the color of the terrain is mixed with the color
the texture, in relationship to the height of the terrain.

17.9 Using Several Meshes Together

To mix terrain textures,youcan® at e s madrlreari nmisso’ubwi t hin the main mesh,

[ isi x| Pt £ fos o im0 laixf
D& 1@ 2 CEEE Yel B e— -k L RS e RSPl el tiC | —

It is usually good to create the smaller mesh with a smaller spacing (seffosikgt / Draw / Mesh / Set Mesh
Defaults). Edit the sukterrain mesh by doublelicking its edge and usinte Fractal mode to pull it above the
existing terrainNote: sometimes your Editing Cone may not be visible, covered by higher terrain. Just pull up the
terrain until it becomes visible.

It can be helpful to keep the edges of the-tarbain from rising above the main terrain. Select thetstain,
chooseEdit / Properties, select theMesh page and check the optidmock top of fasciaat current elevation

You can do this before you edit the siglorain, or any time thereafter. For example, you could edit théestdin

until its boundary is just slightly below the main terrain, then lock it in position. Then you are free to edit-the sub
terrainwithout concern of its edges showing.

17.10 Holes in Meshes

I f youdd I|ike to hav
hole in your mesh, o]

easy to dolf you have a contour line left from
designing the turntable choose it. If not, yo, @

can drawa new Freehand Contour Line, an
snap it to the perimeter vertices of the turntabl

Draw another contour line for the outline of th
mesh. Select both contour lines, then Helé /
Transform / Change to Meshto create a mesh
similar to the one on thegfit. You can embed
as many polygons as you wish, for example, t
create windows in the side of a piece of rolling
stock.
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18. Textures

Textures bring detail to surfaceéd/hen you apply atextar t o a sur f ace, itds as thou
photograph to the surface. In fact, a texture is a digital image, saved as a file in a format such as JPG, TIF

or BMP. 3° Planlt comes with a wide assortment of textures, or you can add your own to thieeText

Library and your drawings.

18.1 Applying a Texture

You can apply Textures to Polygons, Terrain Meshes and Groups. To learn how to use Textures, start with
a new drawing, and draw a rectangular Polygon. Select the Polygon, the ElddosBroperties. Change

to theTexture page. Clickthe checkbox Use a Texture forthe surface of this object found at the top of

the page. After you click the chetlox, you will see the Texta List dialog box.

potygon 1) &
Polygen  Testure | Elevation | Appearance |
I™ s atexture for the surface of this object
Cherge
= Repeat
pattern
I= | FEdlace
ol
= Use alstia
Hame
Seale |
Autorscale )| | Autoscale | [futoscalerr|
i3 Caneel Help Add [ Smallimages 7 7
J | | a B e [T

The Texture List shows all the textures associated with the current drawing. In this example, the file was
created just before drawing the polygon, so no textures are shown in use. Clidddtheitton to add a
Texture to the Texture kt for the current document.

Select Texture File X

.WIII o

brick05.jpg

This brings up the Texture Browsex convenient way to view —_
your Texture Library and select a Texturé! Bl an | t @& [ free fe

Metal

Planks

texture library comes with two major categorissaterials and e

Nature. Feelfree to look around the library, then select ar
of choice.
brick01.jpg

texture youodd i ke. For t hi
!:lic03|pg

pattern, then press OK. You could also doutliek the texture
;' =

There are two options you can select, at the bottom of the [
The Smadl images option reduces the size of each image al
removes the file name, letting you see many more textures at
same timeCompute alphais used to control transparency of th

Texture and should generally not be checked; this is discusse bick2 pg T =T
. . . J.—I‘ v
more detd later in this chapter. P —
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After selecting the texture, your theconeyeustletted. Text ur e

Once a Texture is in your Texture List, you can use it repeatedly on other objects in the document. A red
box surrounds the selected Texture. Press the OK button to apply the selected texture to the Polygon.

Texture List Polygon [1] | ]

Polygon  Texture I Elevationl Appearance'

¥ {Use a testure for the surface of this object

Change

IV Repeat
pattern

[~ Replace
color

[~ Use alpha

)

brickOE. |pg

Name lbrickUBAipg

Scale J‘

Auto-scale X | Auto-scale Y | Auto-scale XY |

[imnes o | oo | e |

The Properties Sheet for the Polygon now shows the texture you selected, including the name of the file
from which it came. The various options associatetiwitt he t ext ur e are now avai
each of the options in detalil.

18.1.1 Repeat Pattern

The texture image can be adjusted in size relative to the surface it is applied to. It can be made much
smaller, and repéed in a gridike manner across the surface. If the texture is carefully made, the seams
between copied images can be made invisible, such as in this brick pattern. When repeated many times over
the surface of an object, the resulting brick appeararggitis realistic.

This option is best used for surfaces such as roads, walls, rocks, ballast, grass, water and other such
materials. If you are applying a photograph of a boxcar to the side of a boxcar, you do not want to select the
Repeat Patteraption.

18.1.2 Replace color

A texture can either replace t he Umixingthe aolorlofaghe o f
surface with the colors in the texture. One good place to use modulated color is when makirgina Terr
Mesh. The Mesh changes color as its elevation changes. Modulating a texture with the terrain color helps
define different elevations.

18.1.3 Use alpha

The Alphaof a Texture image controls its transparency. If your texture has draMask and you want
parts of it to appear transparent, select this option. If you want the Texture to be opaque, do not select this
option. (See the Controlling Transparesegtion in this chapter for further information).

18.1.4 Scale

The Scale of an image is its magnification, compared to the surface it is applied to. There is a wide range of
sizes available when you apply a texture to a surfameto a Terrain Mesh. This sliding Scale control is
most often used to adjust thppearance of grassater, rock or other repeating textures.

18.1.5 Autoscale X, Y and X-Y

If you are covering a surface with a photographic texture and you want to have it match 1:1, these controls
provide themeans. This situation happens with the sides of buildings, rolling stock, billboards, signs and
other similar objects.
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When you apply a texture to a surf-dcplageda. wikbdbl ax ammg
the four vertices of theerap | € pol ygon are all at a Z value of 0. Tl
Y planeo i f all of its Z values were 4, 10 or any o
appear distorted on the polygbmvhich can create unusual and dakle effects in certain situations.

Letds use for an example the task of applying a tex
scanned, or a digital camera can produce the image file directly. This file is edited in image processing

software suh as Adobebés PhotoShop) to a size of 64 x 128
pixels are black, due to the proportions of the boxcar.

When applying this texture to the side of the boxcar, you would want to presaitibgcale X That is
becaise the texture fills the bitmap image from sideside (the X direction), but does not fill it tdp-
bottom (the Y direction). If your texture was complete fromtimpottom, but the right part of the image is
not complete, use th&utoscale Y button.If your texture is able to fill the bitmap image both horizontally
and vertically, you can use th&utoscale XY button. Since both the X and Y dimension are scaled
independently with the command, the texture could appear distorted.

Press OK to apply thexture to the Polygon.

18.2 Viewing the Texture

When a texture is applied to an object, the texture is only visible in 3D. Many people find it helpful to
assign the dominant color of the texture to be the surface color of the polygon. This helps identi$y object
that might otherwise appear to be similar shapes.

Press the Tab key to switch into the 3D view. You may nefre o
to adjust the view direction using the arrow keys to bring t

textured polygon into view. When you see the polygon, y
should see the patterof the texture repeating across it
surface. Move through the drawing until you are clo:
enough to the polygon to assess the appearance of the tex
If it is too small or large, change back into 2D, select t
objectds Propert ycal8 boateltuntil ita
appears appropriate for the surface.

You will see the Polygon has a black outline. This
characteristic of Polygons used iff Blanlt. To change to an s s s e
invisible boundary, switch in 2D, tchto thenPplyganppage.he Pol yg
Under Type, change the value frofolygon to Contour Plane. A Contour Plane is the name for 4 3

Planit polygon that has an invisible boundary.

18.3 Editing Textured Objects

When you edit a textured object, such as rotating it Fee e =EEEm === P—
reseing it, the texture is edited in the same way. If you tilt
textured object, the texture will tilt with the object.

In the example at the right, a brick pattern was applied t
Polygon. The Polygon was then tilted up, and a copy w
made. The copy wa®tated 90 degrees to form the secor,
wall.

The Select Toolis used to align the second wall. First, hol
the Alt key and point to the second wall near one of its en
so it highlights. Still holding thélt key, press and hold the
left mouse button andrag the second wall to the first so their
corners come together. When you are pointing to the first wall, it will highlight to confirm the alignment
and the second wall will snap to its end. While still holdingAltekey, release the left mouse buttordan

the second wall will be perfectly aligned to the first. Confirm this by switching to 3D usifitathkey.

AR TA T BT O
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18.4 Applying Textures to Terrain Meshes

Terrain Meshes are almost always ustml represent Bro s
undulating terain (terrain that is not flat). Overall, a Terrail

Mesh is considered flat in the-X plane, but portions of it
rise and fall across its surface.

When Textures are applied to surfaces that are not in the
Y plane, the texture is slightly distorted. InTarrain Mesh,
this distortion reinforces the-@mensional feeling of the
terrain. Parts of the terrain that are highly vertical will ha
greater distortion, while flat areas have no distortion.

Be sure to try different scales for the texture you seldut.
proper scale for the terrain is essential for a realistic look.

Fiane e 00 KON T O WO

18.5 Applying Textures to Groups

A Texture can also be applied to a graimbjects. The same texture is applied to any Polygons or Meshes
in the group. The texture is aligned to the lovedt corner of all objects in the group.

18.5.1 Groups That Are Flat

One obvious and useful example of this is to make walls for buildingalls with holes for doors and
windows.

To make a wall with holes for doors and windows, you need to make a group of polygons. These will
usually be square or rectangul ar pol y At keywhileal i gned
drawing or moviig to snap to the nearest endpoint. This ensures good alignment and makes the process go
more quickly.

B Be % Tosta viom w0 B £8 Teokt Yo Wnkw Heo =Ll
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Once you have a wall made, select all the Polygons and p@assmake them a Group. Select the group
and enteiEdit / Properties, choosing the Group page. Change Thpe from Group to Contour Sheet to
eliminate boundary lines in 3D. Now select thexture page. Seletise a texture for the surface of the
object, and then follow the dialog boxes to select a brick texturenfomnall.

When you view the wall in 3D, the brick texture will be continuous across the wall, ignoring the boundaries
of the polygons. The window area is totally open and will show any objects behind it.
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18.5.2 Groups That Are Not Flat

A sphere is an excelleexample of a group that is not flat IMEEEEEEET o]
the X-Y plane. In fact, not one polygon in a sphere is flat (=% === ==remmmel S=sEs
the X-Y plane, as the sphere is originally drawn.

In the example at the right, a Stucco texture was applied f
sphere. The texture is set to repeatas the surface of the
group. While the polygons on the top and bottom 2/3 of t
sphere look reasonably good, those near the middle of
sphere are noticeably distorted.

However, there is a consistency to this distortion that we ¢
use to our advange. When you take a photograph of a
object that is spherical, the sides are compressed into the
plane of the photograghthe exact opposite distortion.

If an image of a spherical object is applied t0 a S he i ——
Group in 3 Planlt, these two distadns cancel each other 228 #&f=sl=snrconta ] datacilem
out. In the lower example, the sphere was given the text
from a digital image of a basketball. The image was Aul
scaled in both X and Y so it fit the ball perfectly.

Fiane e 07 AR VIR (SO @OV

This same technique can be used to apply the texture to
curved surface, such as the front of an Make a texture of a
headon view of the locomotive, preferably taken with th
camera centered on the locomotive in both width and heig
Make a group of th polygons that form the nose of th:
| ocomoti ve, and Atilt it o
pointed up, in the Z direction (out of the screen). Now apfi... R —
the texture, and in 3D the nose will be textured properly.

t hat t he

18.6 Controlling Transparency

The Compute alphaoption lets you control the transparency of a texture. You can make all of it partially
transparent, parts of it completely transparent, or any combination. This is accomplished uSipigaan
Map. To understand an Al pha Map, itédés i mportant to r e\

Alt extures are an array of ure el eme
of which has its own color. One of the brick patterheven
above was enlarged to create this example. Some pixel

dark, some are light, some are reddish and some are bluis

When all the pixels are much smaller, our eyes see what
are accustomed to seeing: a pattern of bricks. The patte
the pixek is too small to be noticed.

Each of the pixels6 <color
amounts of Red, Green and Blue. Red and blue combi
make a pinkish color known as Magenta. Red and gr
combine to form yellow. Other colors result from other
combinations. This scheme of creating colors is called RGB.

3Pl anlt has an addi ti dlpha,ltocéntohtaertransparéncyfobtite pieeh Ehisispi x e | |
known as RGBA col or. | f a pixelds alpha is zero, i
contributes no color to the scene. | f a pisxel 6s alp
completely opaque, so nothing behind the surface is visible. The transparency changes linearly between the

lowest and highest values; a value of 128 would mean that the object is partially transparent. The resulting

bining di
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color of the pixel would be 50% fronhe texture, and 50% from the object behind the textured surface in
the drawing. A water texture made partially transparent would show the terrain beneath the surface.

18.6.1.1 Using Your Own TGA Files with Alpha

The TGA file format supportthe RGBA pixel coloring method. Various picture processing programs, such
as Adobeo ¢, g ypo edd tBehAppahannel directly, then include it in a TGA format file. If
you create such a file, you can add it the Textut®ary to import it into 3 Planlt (see below). When
using a TGA file with Alpha stored with the color information, ya not want to choose th€ompute
Alpha option. This would compute a new Alpha for each pixel, replacing the Alpha value saved lie. the fi

18.6.1.2 Computing Alpha from Color Information

If you check theCompute Alpha option, when you press OK you
will see theAlpha Setupdialog as shown here. = T,a,.spa,emymethod
With this, you can choose the way transparency for gadl is Seosdeoke |
calculated. If the method is based on a color, you can select the « t - T%;v

using the lower button. The TranspareiMgthods available are:

Brighest is cleari transparency goes from 0 to 1 smoothly, makir
the brightespixels in the image the clearest in the Alphask.

Cancel |

Darkest is cleari transparency goes from 0 to 1 smoothly, makir
the darkest pixels in the image the clearest in the Alidisk.

Selected colofi only pixels with exactly the Target Color will be made transparent. All others are opaque.
Brighter than color T pixels brighter than the Target Color are made transparent. All others are opaque.
Darker than color i pixels darker than the Target Color are madadparent. All others are opaque.

The best setting for the water texture in the example woulDdrkest is clear Since no water color is
black, no area will be transparent. The darker areas will show what lays beneath them in a natural way.

18.7 Using Your Own Textures

Since a Texture is simply a digital i mage, itds
with your favorite rolling stock or architecture, complete to the car numbers. The first thing to do is to set
up your own Texture Libraryamponent. In a typical installation, the Texture Library is locate@:in

Users\ Public \ Documents\ 3rd Planit \ Textures and contains two folderdviaterials and Nature.

Create a new folder along with Materials and Nature, perhaps nBewdnal Thencreate a Category

within Personal such asCaboosesYou would then store all your caboose textures a tbider.

Sometimes it can help to design the object directly to the texture, so the proportions match exactly. To do
this, use thdoolkit / Draw / Place Imagecommand and place the texture as a 2D image in the drawing.
After carefully resizing the image to the scale of the drawing, draw the polygons directly over the image.
Then apply the texture to the polygons and it should align perfectly.

18.8 Changing Textures

When a texture is first applied to an object, or when you press any Afithecalebuttons, the texture is
applied in the XY plane as discussed previously. However, when glangea texture, the scales and
direction references are left thanse. This allows you to revise a texture without needing to return an
object to its original orientation in the-X plane.

For example, if you have made a boxcar and put textures on its sides, they will be vertical and appear as
lines in the 2D view. Youan choose a side, seldedit / Properties / Texture, and press th€hange

button. Select a new texture for the side of the boxcar, and presBd#ot press anjutoscalebuttons,

and do not change the position of Bealeslider. Simply hit OK and clos the properties sheet. The new
texture will appear in the 3D view, retaining the scale and position of the previous texture.
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19. Layout Splines

Layout Splines are a revolutionangw method to convert your digital track plan into a full scale layout.
Instead of printing your layout onto paper to transfer to plywood or other roadbed material, Layout Splines
can be digitally cut using CNC cuttefaser cutters or other similar digitally driven machines. Td¢ay be

used to determine placement of the track and track centerline or to creatdilsplinadbed. When Layout
Splines are generated, they take into account all changes in elevation tedopath to provide highly
accurate results in all situations. CNC routers and laser cutters are beowonéngccessible to the general
public, or you can have El Dorado Software produce Layout Splines fromdrawing file

19.1 \Varieties of Layout Splines and Materials

Two types of Layout Splines can be produced: Track Splines or Roadbed Spliaek.splines are used to

help lay out your track onto roadbed material of your choice by fitting betweeailhef flex or sectional

track, letting you install this track and accurately match the complex curves and designs possible with 3rd
Planit. Roadbed Splines are usually as wide as or wider than the track and ties, and can be used as actual
roadbed suppofor the track.

19.1.1 Track Splines

Track Splinescan bebuilt with centerline slots if you choose. You place the Track Splines on your layout
surface, position them as you inteddthen draw centerlinesn the layout surface through the sltis

guide placerant of cork or foam roadbeou can also use a tool available from El Dorado Software that

holds two mechanical pencils to trace both sides of the roadbed onto your layout surface. This is most
useful when youdr e u swidthgraherdhamhaHvidthacdrbreadbed. hat i s f ul |

After youbve installed your roadbed and want to | ay |
youol I p | a cherails bf thetrack Thie firack Splines will guide you as you flex the track into

its plannedshape Track Splines are fabricated using Expanded PVC (XPVC) or, in some cases, a wood

product as the materiabxpanded PVC is a durable, closed cell, free foam PVC sheet material that

combines a gid exterior and matte finish

If they are made wittKPVC, they have a slight flexibility that lets you smooth the track curvature and

adjust its placement from your original plan, as sometimes can be destfableanchooselrack Splines

made with 1/80 or 1/ 4" thick XPVC. 1/ 4" XPVC fl exes
good guidance for drawing centerlines, you may wish to have 1/4" material if you want the least accidental
deviationfron your pl an. 1/ 406 materi al costs more than 1/ 80
for most situationsTo achi eve the highest faithfulné&snsa to your
wood producsuch as Masonite or MDF (Medium Dendityperboardflex the least.

19.1.2 Roadbed Splines

Roadbed Splineare made to support your cork or foam roadbed. They may be set to Roadbed width
specified in the '8 Planlt Layer Properties for each track layer, or may be set to a Custom width of your
choice.Roadbed splineare typically made gflywood, Masonite, or other wood products.

Roadbed Spline material may be 1/80 to 1/2" thick fo
layout, the Roadbed Spline must be able to flex vertically to make a smooth grade transition. While it is
possible to cut llides, ahey will Imat flek sufficieiRly ta thdke a cha®ge in grades.

For that reason, Roadbed Splines are typically 1/ 80 c
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You may also cut Roadbed Splines into MDF (Medium Density Fiberboard) or HDU (High Yensit
Urethane) foam. Both products offer superior temperature stability and excellent workability. HDU is a
wonderful material that can be sanded like woodrionmed with a vibrating cutter. Typical thickness is

1/ 4", but can leterflexibilityatadditibnal cost/ 8 6 f or

19.2 Notching of Layout Splines

As it is not possible to cut splines of great lengtheither CNC J_

routers or Laser cutters, the splines are built witbtches and — ——,
matchingtabs as shown in the imagde the right. The image shows ¢ k___ 5
junction of two Track Splines, including the Spline Labret one of —|_ _

the centerline slots.

Notches andabsallow you to build Layout Splines of any length. You may glue together adjacent splines
until you have the spline mgth best for you. There are practical limitations to the longest usable Layout

Spline..While it is possible to glue together your w
move it when you need to or conveniently store it. Remember tlinesgan be temporarily attached
withoutglue | f you are working with Track Splines, i tds F

path between turnouts, assuming the length is manageable.

If you are working with Roadbed Splines, you will be agdihem to your layout as you build it. In this
case, it works well to glue together atd 8-foot section on a flat surface with wood glue or construction
adhesiveand therglue that section onto the end of previously installed Roadbed Splines. A gated)\st

is to glue together yards turnout groups as one section, position the most critical element on your layout,
then glue additional segments to that and work your way along the track paths.

While building your layout with Roadbed Splines, you wilint to support it with Risers as typically found

for handmade splines (sesww.TrackPlanning.com/splines.hfm ltés far faster to bui
Roadbed Splines than to haoaft splines fronpoplar and gluer handcut them from sheets of plywood

yet gives you the same freedom of placement with Huit accur acy. I'tds good prac
occasional junction without gl ue 4ofndjidcasggongedd e posi ti

to slightly adjust the path along the way. However, make sure all junctions are glued prior to installation
where a change in grade is found, or the grade change may not have a smooth vertical transition.

19.3 Building Layout Splines from your Track Plan

Now that you have some background in the use of Layol
set of splines from an existing track plavie 6 | | us e -@o-paint ergriple madefiom $oftTrak as
well as individual track objects (curves, easements, tangents and a turnout).

All track objects aren the Main Layer astypical of many small track plans. However, Layout Splines can
be built from more than one layer a complex desigrBefore building your Layout Splines, make visible
any layers for which Layout Splines should be built.

ltds al ways good practice to save your file before g
learning how to genematand edit them. You can easily revert to your kngwod document should
something go wrong during the process.

To begin, select Tools / Build Layout Splines or use the shortcut F12. If the shortcut is not active, select
Tools / Shortcuts and click Resg&ll. After issuing the Build Layout Splines command (F12 ltayout
Splines Build Informatiomlialogappears
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Layout Spline Build Information

Selacted layers will be incuded
P —

V' Include turnouts

[V Layer notification after buld

Designing and Building Your Layout

Track analysis: 0 open ends, 0 isolsted objects
Material
Length |40‘ Thickness | 0.125"
Width |30’ Edge clearance Il"
-Cutting tool '
ICHC router 'I Ol careter | No offset
I~ Add offsst for tool Coceeon tamete [ No offset
Maximum spne langth I#B‘
Width of spines [Rosdbed x| |[Bylayer
Notches on ends Open ends flat v
Maximum arc (degrees)  [Notused | [
Maximum angle between segments 0.5°
~ Splne properties

Lines B | et [1ho ]
W Incude centednes [l ~| wiath 0.0
I Inchude labels - Size [ 100%
v Centerline and labels profy
export to different layer Swtmwerh

I Save as favorkes [(od | comcel |

While there is a lot of information presented, it is broken down into related fields that do noe chang
f r e g u e n tevieweachlamgstarsng on the right side

19.3.1

Track analysis

This is perhaps the most important field in the dialog. If you have open ends, you really should not build
Layout Splines without reviewing your plan¥iew / Display style / Questionable track Al t + Q) .
often come across a mismatch in elevatioarats that appear connecte®d, or an open connection that

is only apparent if you zoom in deeply. To get good Layout Splines, start with a good track plan!

If isolated objects are detected, decide whether they are intentionally isolated, suchraiathzack
around a turntable. They may also be hidden lines underneath other lines and other drawing errors that
should be resolved prior to building Layout Splines.

19.3.2

In these fields you seledid Length andWidth of the material based on the capacity of the machine which

Material

will be used to fabricate the Layout Splines. THackness field is used to set the engraving depth for
labels when the splines are fabricated on a CNC roMake sure to sefhickness to match the material

you plan to useEdge Clearancea | | o ws

for fabrication.

19.3.3

You may choos€NC router or Laser autter. A CNC router needs to use two cutting tools to fabricate

Cutting tool

you to provide enough

Awi ggl e

Youbol

Layout Splines: one to cut the edges and another to cut centerline slots for Track Splines and labels if
selected. The fielddd offset for tool provides a basic tool path for the chosen ogttbol. For example, a

CNC

router wusing

a 1/80 (0.1250) diameter

113

end

mi

r



Designing and Building Your Laut 3 Planlt

spline by half its diameter (1/1606 or 0.06250). You
El Dorado Softwee or another commercial vendor.-tiouse CAM (ComputeAided Manufacturing)

software generates the optimal tool path for the cutting machine from the edge outlines provided in the
exported DXF file generated in your final step to production.

If you have acess to a machine that does not have CAM software to generate the necessary tool offset,
Add offset for tool will be handy.If you selectCNC router, two diameter fields become activ@ut
Diameter and Engrave Diameter. The end mill discussed above isexet as the Cut Diameter, and will

typically be either 1/806 or 3mm. | f CytdiametereThie ct Laser
wi || be the beam width at the | east focused extent.
laserc ut t er . Hobbyist | aser cutters wil!/ typically have

the optics of the system. Although a laser cutter has only one diameter available, it also can engrave
material as well as cut. Isolating lines to engrérom lines to cut is discussed3pline properties below.

19.34 Splines

These fields control the specifics of how Layout Splines are built®%l&nit. Maximum spline length

helps you control the length of the splines in concert with other limitations. Above all, Layout Splines are

' imited by the specified size of the material | ess 1t
example with 10sedgeot!l spdames, isheonstrained to 38X
maximum spline length to a chosen value if you wish.

Width of splines determines whether you are building Track Splines or Roadbed Splines. The example
builds Track Splines because itglth is set tdRail Spacing The value field showBy gauge because the

width of the spline is computed from the gauge information inFitee/ Settings / Trackdialog and the
model scale set ifrile / Settings / Units Similarly, if you choose Roadbedrf Width of splines, the
roadbed defined in each objects layer is ugkctign / Modify Layers / (Main layer) / Ballast and
Roadbed. You can also sele@ustomwidth ard enter a specific value.

Notches on endsets you choosAll ends flat, Open ends flat or All ends notched This is typically set
to Open ends flat. Unless you select All ends flat, turnouts are built with notches on open ends as well as
connected ends. This lets you add track in the future and easily cdringbe existing turnout end.

Maximum arc helps you control spline length in special situations, such as a helix. You want to make best

use of the available material, and later in the process you will position Layout Splines within a material

outine. f your helix spline is generated unti/l it would
splines that donodt pack niigalmay cloose to hamafewerjuinaions Thi s n
and give away some excess material. If you preferseomaterial more efficiently, try settiddaximum

arcto1201 80 degr ees. Youdl | find it much easier to arran

Maximum arc (degrees)controls the accuracy of cut compared to the curvature of the track. Curves are

provided to the cutting machine as a sequence of lines that approximates the curve. The value of 0.5
degrees keeps the |lines within 0.0050 and 0.25 degr e
value, the larger will be the generated data filg $& the cutting machine.

19.3.5 Spline properties

Here you can control the content of your splines and provide information to the cutting machinieatefabr
them properly. Th&ines color field is often used to control the beam power of a laser cutter, and could be
used to select a tool on a CNC router. Thees / Weight field controls the thickness of the Layout Splines

in the 3 Planlt view.

You can choose ttnclude centerlinesif you wish. If so, you can select a color appropriate to what you

are making and the fabrication machine. I'f you are m
with a 0.6mm mechanical pencil. If a lasettter will be used, this should be set to the same color as the
Lines color. | f youbre making Roadbed splines on a

engraving, as you want to lay roadbed direction on the spline. You can also choose thef wldth
centerline, which in the example is a value appropriate for the mechanical pencil.

114



3 Planlt Designing and Building Your Layout

Include labels generates a numbered sequence of labels with a clRieér andStart n u mb e r . Youol |
almost always want to generate lakielsis far more difficultto recognize a specific spline than you would

expect! Labels help greatly by showing you what connects to what. Along a path of splines, the sequence
number always increments by one until reaching the end or a turnout. Since labels will always be engraved

you can set the color as appropriate for power setting or bit selection on the cutting tool.

Centerline and labels export to different layercan help the operator of either style cutting tool. Some
CAM packages work most naturally if the mill or powettisg is made bytayer rather than byolor.
Choosing this option creates a DXF export file with a layer nabsseut Splinesand an extra layer
namedLayout Splines Ext Spline outlines export to tHeayout Splinedayer, while labels and centerlines
areexported to thé.ayout Splines Exiayer.

19.3.6 Selected layers will be included

This list box will be populated with all layers in your track plan that contain track. Layers holding terrain,
rolling stockand other noitrack objects are not included. All layers selected in this list will be included in
the Layout Spline build list.

19.3.7 Checkboxes

Include turnouts is almost always checked, but you may wangenerate splines for turnouts separately

from the rest of the tracknclude isolated trackis disabled if the drawing contains no unconnected track
objects. You have the option of making s$aleiames for t
favorites stores the values in this dialog to be your default values in newly created docuYimentan

also disable a notification window displayed after the build process once you get comfortable building

Layout Splines.

19.4 Building Layout Splines

With all the values set appropriately, pressBodd b ut t o n . Herebs the output for t

The large box is the size of the material than can be handled by the cutting tool. We also see the Track
Splines that haveeen builtNot e t hat only the Layout Splines | ayer
toggle Layout Splines Only mode: View / Show Layout Splines Only (Ctrl+F12). With the select tool,

move the splines into the material box in a compact arrangement.
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This is a nice, efficient arrangement of the pieces. The bottommost spline was rotated about 160 degrees
from its original position to make good use of mater
your Layout SplinesMake suretoleaveta | east 1/ 80 between adjacent spline

19.5 Exporting to DXF

If you will be submitting your file to EI Dorado Software for fabrication, you can save your fileigs it

Wed | | o p & lanit and onelte the DXF file. While still in"BPlanlt format, we can easily make
small changes that may make production more effective. Once the file is in DXF format, the locations are
more-or-less fixed. If you are submitting this to another vendor or ugimgur o wn machine, youbdl
have the Layout Splines stored in DXF format.
. .
ChOOSd:”e / Export / DXF from the main menu. You mUSt bE Flease select the dimensions to use while creating the file. In
running the 3zbit version for this option to be activ€hoose el s, 0" drm ey el bt
the location and name for the export file and premeeSYou = = £ pimeter
will see the dialog shown at the right. In America, you wi € Suseyarsfest € Desimaters
almost always sele¢hchesf or uni ts. Ehossey ©°° Vet
Millimeters orMeters, depending on you SRR [osias rence.
The Scaling factor field will be updated to reflect your cloe
Of Output unlts [~ Use nothingfeasting style [exchange %)
Press OK to complete the process. Cance

19.6 How to Work with Wide Splines

There is a significant difference between Track Splines and Roadbed Splines: their width. Consider for a

moment that Track Splinesways fit within the rails. They can never overlap each other. On the other

hand, Roadbed Splines can be any chosen width. I f y
Splines at a 30 width, t he over |l athistime with Rqadbede nt . Her
selected for the Spline Width.

The difference in width is obvious when compared with the Track Splines built previously. The splines in
the open area on the left are fine, but the area around the turnout needs attention. Whbeghame?

19.6.1 Connect / Add Polygons and Connect / Subtract Polygons

Two new editing tools are part of Planlt to support Layout Splines. They are ni ToolEil
limited to Layout Splines, however; they can be used on any polygorgein
dr awi ng. Letdébs take a | ook at their +RE|ICR)n using t

Loyt

The Connect / Add Polygonstool joins two polygons or polylines that W IT =
(:::I overlap each other. The result is one polygon or polyline whoime YTY B R
is defined by the wunion of t he ; ginal 0b]

which order you click the two objects when connecting. \-I v
IS E

The Connect / Subtract Polygondool subtracts the second polygon ¢« s egss &
% polyline you click from the first polygon or polyline you click. = = N

—_—

Sometimes this can result in the first object being divided into two .= 8. JCY @
more pieces.
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The operation of the tools can bederstoody using them on two crossed rectangular polygons.

The original pair of plygons is shown on the left. It was copied twice to the right before using the Connect

tools. The center example shows the resul€orinect / Add Polygons Only one polygon remains after

the operation, shaped like a thick Plus sign {je right example shows how ti@nnect / Subtract

Polygonstool can produce more than one result polygon. The vertically oriented polygon was clicked first,

foll owed by the horizont al pol ygon. Thi n &resulf it as A0
shows two highlighted polygons, made from the top and bottom portions of the vertical polygon.

19.6.2 Adding Adjacent Layout Splines

Letds |l ook closely at the therghididees of the Roadbed Spli

The build process recognized the two splines attached to the turnout overlapped. It trimmed the splines so
that the spline proceeding from the aauting side of the turnout was left intact at its assignetthwof

30. Dur i nthe turnow splne (Splime,1) and Spline 5 were subtracted from Spline 6. While this
could be built bygluing the three pieces together, it is possible to make a composite Roadbed Spline that
simplifies building.

By selecting thesplines 15 and wecans ee t heir overall l ength is slightl
fit on either CNC or L as e rComect/AddPdybonsans clickisginedi ece. We ¢
followed by Spline 5.
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This composite spline can easily connect to Spline 2 at the left, but does not need to be glued together as an
assembly while building. It is easily fabricated on either cutting device. We notice that twodabalsv

unnecessary the 5 and 6 that originally indicated which splines were adjacent to the routing and non

routing turnout endpoints. Layout Splines are groups that contain the cutting outline as a polyline, as well

as optional labels and centerlinést 6 s eas-gl it ok diolud | Boadb e ddoSwnd nesdigtr oup
its contents and delete the redundant labels.

When you are working with Roadbed Splines or Custom
always important to review the ouwtipand simplify sections that can be joined as one piece and still fit on
the material size determineg the cutting tool.

I f youdbre building splines near a-spacedisetdhtimak,sthe, yard c
Connect / Add Polygonstoaslan save a | ot of build ti me. We 61 | exatm
complete layout design to learn how.

This examplevas set to a Custom width of 2.250 to allow roc
while leaving room for terrain to betathed along the sides. The wide splines look like quite a mess at first
glance

Ités obvious t ha asseinbleshs they stant. Notieeshatdhe wiioke grdup of Roadbed
Splines fit within the material bok they can be joined together and still fit on the cutting tool The
Connect / Add Polygongool was used in several successive operations to create the more pkssilgg
fabricated and constructed spline group on the right. There are only two pieces of material at the end of the
process, and the unnecessary labels withinwloespline groups were removed. Less than 60 seconds of
editing saved about 60 minutesgdfiing and alignment while building the layout.

I'tés i mportant to note a certain drawbackhaped t he res
cut is required; in particular, between the radial track segments extending from the turntalslehidpliei is
cut on a CNC router, the Vs cannot come to a sharp p¢

radius at the point of each V. This may not be an issue in many situations, but depending on your needs and
preferences, you might wanharp points on the Vs. In that case, you want to cut the splines on a Laser
cutter. Wi th a typical beam width of Odaslclpse®a0030 or
point as can be achieved. Due to the lifespan of the expensive COlaskaser cutter, production will

always cost a bit more than with a CNC rouféris isa good example of the traadéf between the two.
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19.6.3 Subtracting Adjacent Layout Splines

The Connect /Subtract Polygonstool is used in

many situations. Hereds one that commonly occurs
on model railroads. The track snippet at the right

shows a curve passing near a tangent track. We see

this all the time, often planning for track to be as

close as reasonable make the most of our space.

But what happens if we build Roadbed Splines? Here, the width sBtiadbedwas chosen, using the
Main Layer roadbed wi dheloutputfof i duildisshotwvinie theslght Image.e wi dt h.

As generatedby he Layout Spline Build operation, although t
wide Roadbed Splines overlap. They could be joined together as in the previous example, but these are only

portions of what might be quite long splines. If addedytmay not fit on the available material. In this

case, it 6s b etoptsmine framothemwttom WithaCortnectt/ Bubtract Polygonsclick the

bottompiece first, tha click thetop piece to subtract it from thgottom They carbothbe positioned in the

material box, as both splines fit the material box when first generated.

19.7 Grade Changes with Layout Splines

Layout Splines are built to compensate for changes in grade

along the spline. Simply projenti an outline of the 2D

view of track will not sufficeif i t s | mportant to remember
that a spline will need to be longer than its 2D appearance if

it climbs a steep grade. One of the easiest places to see this

is in a helix.

This example uses a helix with a grade that could not
possibly work on a model railroad, as shown at the right.
The purpose of the example is to show the grade
compensation performed when building Layout Splines and
the appearance of splines build on gradéen viewed in
3D. With typical grades, the differences will be far less
pronounced.

Thenexts equence of images demonstrates the fAigrade stretc

The original track centerlines are shown on the left. Thecente mage shows 30 Roadbed Spl
the track and the right images shows the track with rails and ties superimposed on the Roadbed Splines.

Note now the splines do not overlay the track as one
to be accounted for when building the splines. Without compensating for grade, the splines would be too

short and serve no purpose.
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