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1 

Getting Started  

 

Welcome to QUOTIFIER® DESIGN  

QUOTIFIER® DESIGN is the latest in fire alarm system design software from M.E.P.CAD. 
This powerful computer -aided design system employs familiar elements of M.E.P.CAD's 
best -selling AutoSPRINK® fire sprinkler design program, along with a wide array of fea tures 
specifically tailored to alarm system design.  

QUOTIFIER® DESIGN redefines the possibilities of CAD technology, providing you with 
essential tools to explore new ideas and bring your concepts to reality. It is advanced and 
flexible, yet also practical  and cooperative, making design unflinchingly fun.  

Real automation for fire alarm design software --  this is the future of computer -aided 
design. M.E.P.CAD brings it to your desktop, ready -made, prepackaged, and just right for 
the job.  
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System Requirements  

 

Minimum System  

To use QUOTIFIER® DESIGN, your PC needs to meet the following minimum specifications:  

¶ Intel® or compatible CPU  

¶ Pentium III or later or AMD 800 MHz or faster  
¶ Microsoft Windows® 2000 or XP  
¶ 256 MB o f RAM  
¶ Color video board set to 1024x768 screen resolution  
¶ 100 MB available hard -disk space  
¶ Microsoft Internet Explorer 6.0 with Service Pack 1 (or later)  
¶ CD-ROM 
¶ Mouse, trackball, or other device  

Recommended System  

Note that the above requirements are the m inimum. For better performance when using 
QUOTIFIER® DESIGN, your PC should meet or exceed the following suggested 

specifications:  

¶ Fastest Intel CPU available with Math Processor  
¶ Microsoft Windows® XP  
¶ 1 GB of RAM  
¶ Nvidia® or ATI® video board with 128 MB or more video RAM  
¶ High color, accelerated display adapter set to 1280x1024 or higher resolution  
¶ 19" display monitor  
¶ 1 GB available hard -disk space for drawing and work data  
¶ CD-ROM 
¶ Mouse, trackball, or other device  
¶ Windows compatible printer or plotter  
¶ Interne t Access  



Getting Started  

3 

Optimizing Your System  

 

The following are a few helpful tips that may  help improve the overall performance of 
QUOTIFIER® DESIGN, depending on your particular system configuration:  

¶ Get more RAM to imp rove overall performance. 1 GB is recommended for 
satisfactory performance in QUOTIFIER® DESIGN.  

¶ Save your work periodically. This releases memory allocated for Undo/Redo objects.  

¶ Use the most recent release of Microsoft Windows® possible. QUOTIFIER® DESIG N 
runs noticeably faster in more recent releases of Windows.  

¶ Close other applications while using QUOTIFIER® DESIGN to free up the maximum 
amount of system resources.  

¶ Turn off snaps that are not necessary. This will improve cursor performance.  
¶ Turn off any  unneeded layers.  
¶ Turn off snapping on layers needed only for reference.  
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Installation  

 

You must first have Windows 2000 or XP loaded and operating properly on your computer 
before attempting to install. QUOTIFIER® DESI GN will not operate on the older Windows 
3.1 or 3.11.  Prior to installation, please remove all diskettes from your system floppy drive 
and terminate all active applications.  

For successful operation of your QUOTIFIER® DESIGN software, the Sentinel Super Pr o 

hardware key contained in this release must be placed in the parallel port or USB port of 
your computer. As with all hardware installation, please ensure that you properly ground 
yourself to prevent static shocks.  

How to Install a Parallel Port Hardware 

Key  

Do the following to install a parallel port hardware key:  

1.  Completely power down your system.  
2.  If you have a local printer that plugs into the 

parallel port, turn off the printer, then disconnect 

it from the parallel port.  
3.  Plug the key into the paralle l port. Tighten the 

lugs to secure it. Be careful not to over -tighten 
lugs.  

4.  If you have a local printer that plugs into the 
parallel port, plug the printer cable directly into 
the hardware key. It should be invisible to any 
operations of your computer whil e in place. The key driver software installed with 
QUOTIFIER® DESIGN will locate the hardware key upon program activation.  

5.  Turn your system back on, and continue with the software installation.  

Note:  If you are using a local printer, rather than a network printing device, and your 
printer normally connects to your system's parallel port, in order to use QUOTIFIER® 

DESIGN and have it recognize your hardware security key, you must have the printer 
turned on and active (i.e. not in power -saving mode).  

How to I nstall a USB Port Hardware Key  

Do the following to install a USB port hardware key:  

¶ Plug the key into an available USB port.  
¶ Once your system acknowledges that new 

hardware has been added, continue with the 
software installation.  

Because QUOTIFIER® DESIG N distribution files are compressed, you must run the setup 
program to place files on your hard disk. You will follow the same steps whether you're 
installing QUOTIFIER® DESIGN for the first time or as a new (upgrade) version.  
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Insert the QUOTIFIER® DESIGN CD into your CD -ROM drive and wait for the installation 
menu to appear. (If Autorun is disabled, double -click the My Computer  icon on the desktop 
then double -click your CD -ROM drive icon.) Choose from the installation options and follow 
the on -screen direc tions.  



Quotifier Design  

6 

Key Terms  

 

Following is a brief glossary of key terms and concepts used in fire alarm system design.  

Addressable Device:  A fire alarm system component with discrete identification that can 
have its status individua lly identified or that is used to individually control other functions.  

Alarm:  A warning of fire danger.  

Alarm Signal:  A signal indicating an emergency requiring immediate action, such as a 
signal indicative of fire.  

Annunciator:  A unit containing one or m ore indicator lamps, alphanumeric displays, or 
other equivalent means in which each indication provides status information about a circuit, 

condition, or location.  

Authority Having Jurisdiction:  The organization, office, or individual responsible for 
appro ving equipment, an installation, or a procedure.  

Detector:  A device suitable for connection to a circuit having a sensor that responds to a 

physical stimulus such as heat or smoke. Types of detectors include the following:  

¶ Air Sampling - Type Detector:  A det ector that consists of a piping or tubing 
distribution network that runs from the detector to the area(s) to be protected. An 
aspiration fan in the detector housing draws air from the protected area back to the 
detector through sampling ports, piping, or t ubing. At the detector, the air is 
analyzed for fire productions.  

¶ Combination Detector:  A device that either responds to more than one of the fire 
phenomenon or employs more than one operating principle to sense one of these 
phenomena. Typical examples are  a combination of a heat detector with a smoke 
detector or a combination rate -of- rise and fixed -temperature heat detector.  

¶ Fire - Gas Detector:  A device that detects gases produced by a fire. (genius at 
work!)  

¶ Fixed Temperature Detector:  A device that respon ds when its operation element 
becomes heated to a predetermined level.  

¶ Flame Detector:  A radiant energy -sensing fire detector that detects the radiant 
energy emitted by a flame.  

¶ Heat Detector:  A fire detector that senses heat produced by burning substances . 
(Heat is the energy produced by combustion that causes substances to rise in 
temperature.)  

¶ Line - Type Detector:  A device in which detection is continuous along a path. Typical 
examples are rate of rise pneumatic tubing detectors, projected beam smoke 
dete ctors, and heat -sensitive cable.  

¶ Projected Beam - Type Detector:  A type of photoelectric light obscuration smoke 
detector wherein the beam spans the protected area.  

¶ Radiant Energy - Sensing Fire Detector:  A device that detects radiant energy 

(such as ultraviol et, visible, or infrared) that is emitted as a product of combustion 
reaction and obeys the laws of optics.  
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¶ Rate Compensation Detector:  A device that responds when the temperature of 
the air surrounding the device reaches a predetermined level, regardless of the rate 
of temperature rise.  

¶ Rate - of - Rise Detector:  A device that responds when the temperature rises at a 

rate exceeding a predetermined value.  
¶ Spark/Ember Detector:  A radiant energy fire detector that is designed to detect 

sparks or embers, or both. These devices are normally intended to operate in dark 
environments and in the infrared part of the spectrum.  

Fire Alarm Control Unit (Panel):  A system component that receives inputs from 

automatic and manual fire alarm devices and might supply power to de tection devices and a 
Aux Panel(s) or an off -premises transmitter(s). The control unit might also provide transfer 
of condition to relays or devices connected to the control unit. The fire alarm control unit 
can be a local fire alarm control unit or master  control unit.  

Fire Alarm Signal:  A signal initiated by a fire alarm - initiating device such as a manual fire 
alarm box, automatic fire detector, waterflow switch, or other device whose activation is 
indicative of the presence of a fire or fire signature.  

Fire Alarm System:  A system or portion of a combination system consisting of 
components and circuits arranged to monitor and annunciate the states of fire alarm or 
supervisory signal - initiating devices and to initiate the appropriate responses to those 
sign als.  

Initiating Device:  A system component that originates transmission of a change of state 
condition, such as in a smoke detector, manual fire alarm box, or supervisory switch. Types 
of initiating devices include the following:  

¶ Analog Initiating Device ( Sensor):  An initiating device that transmits a signal 

indicating varying degrees of condition as contrasted with a conventional initiating 
device, which can only indicate an on/off condition.  

¶ Nonrestorable Initiating Device:  A device whose sensing element is designed to 
be destroyed in the process of operation.  

¶ Restorable Initiating Device:  A device whose sensing element is not ordinarily 
destroyed in the process of operation. Restoration can be manual or automatic.  

¶ Supervisory Signal - Initiating Device:  An initiating device such as a valve 
supervisor switch, water level indicator, or low -air pressure switch on a dry -pipe 
sprinkler system whose change of state signals an off -normal condition and its 
restoration to normal of a fire protection or life safety sy stem; or a need for action in 
connection with guard tours, fire suppression systems or equipment, or maintenance 
features of related systems.  

Manual Fire Alarm Box:  A manually operated device used to initiate an alarm signal.  

Notification Appliance:  A fire  alarm system component such as a bell, horn, speaker, 
light, or text display that provides audible, tactile, or visible outputs, or any combination 
thereof. Types of notification appliances include the following:  

¶ Audible Notification Appliance:  A notifica tion appliance that alerts by the sense of 

hearing.  
¶ Visible Notification Appliance:  A notification appliance that alerts by the sense of 

sight.  



Quotifier Design  

8 

Notification Appliance Circuit:  A circuit or path directly connected to a notification 
appliance(s).  

Power Suppl y:  A source of electrical operating power including the circuits and 
terminations connecting it to the dependent system components.  

Signaling Line Circuit:  A circuit or path between any combination of circuit interfaces, 
control units, or transmitters over  which multiple system input signals or output signals, or 
both, are carried.  

Signaling Line Circuit Interface:  A system component that connects a signaling line 
circuit to any combination of initiating devices, initiating device circuits, notification 
app liances, notification appliance circuits, system control outputs, and other signaling line 
circuits.  

Smoke Alarm:  A single or multiple station alarm responsive to smoke.  

Smoke Detection:  A general term for various means of detecting the smoke from a fire. 
Methods of smoke detection include the following:  

¶ Ionization Smoke Detection:  The principle of using a small amount of radioactive 
material to ionize the air between two differentially charged electrodes to sense the 
presence of smoke particles. Smoke part icles entering the ionization volume 

decrease the conductance of the air by reducing ion mobility. The reduced 
conductance signal is processed and used to convey an alarm condition when it 
meets present criteria.  

¶ Photoelectric Light Obscuration Smoke Detec tion:  The principle of utilizing a 
light source and a photosensitive sensor onto which the principal portion of the 
source emissions is focused. When smoke particles enter the light path, some of the 

light is scattered and some is absorbed, thereby reducin g the light reaching the 
receiving sensor. The light reduction signal is processed and used to convey an alarm 
condition when it meets preset criteria.  

¶ Photoelectric Light -Scattering Smoke Detection:  The principle of utilizing a light 
source and a photosen sitive sensor arranged in a manner so that the rays from the 
light source do not normally fall onto the photosensitive sensor. When smoke 
particles enter the light path, some of the light is scattered by reflection and 
refraction onto the sensor. The light  signal is processed and used to convey an alarm 
condition when it meets preset criteria.  

Supervisory Signal:  A signal indicating the need of action in connection with the 
supervision of guard tours, the fire suppression systems or equipment, or the mainte nance 
features of related systems.  

Zone:  A defined area within the protected premises. A zone can define an area from which 
a signal can be received, an area to which a signal can be sent, or an area in which a form 
of control can be executed.  
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Help  

Help M enu  

 

The Help  menu opens from the Main Menu  bar offering access to the QUOTIFIER® 
DESIGN Help Table of Contents, the QUOTIFIER® DESIGN support contact information, the 
Getting Started Guide, and Tip of the Day.  

Help:  Select this to open the QUOTIFIER® DE SIGN Help  window 
with the table of contents displayed. Select topics in the left -hand 
pane; view topics in the right -hand pane. In help topics, words 
shown in blue and underlined and items listed under "Related 
Topics" are links to additional information; buttons in help topics 

also provide links to other pages. Every topic in the help file has a 
link to the Main Help Hub page as well.  

Support:  When you've reached the end of your rope (or perhaps even before then), it's 
time to contact tech support. We work  with enough software ourselves to know the value of 
a little inside information before that pricey new PC goes flying through a window. Select 
this function to show email and phone contact information for M.E.P.CAD.  

Tip of the Day:  This window will usuall y open when you first open QUOTIFIER® DESIGN. It 
offers information about QUOTIFIER® DESIGN that you might not otherwise be able to find 
out quickly. You can also open this window by selecting it here.  

Getting Started Guide:  Provides an introduction and us eful information about 
QUOTIFIER® DESIGN, including the program's layout and design. Walk -through exercises 
are also available in this guide.  

Using Help:  Though most aspects of QUOTIFIER® DESIGN are easily discerned from their 
title, familiarity with Windo ws software or working knowledge of design equipment, there 
are subtle attributes that the casual user might not discover. The help files document these 
advanced features in addition to basic operations.  

About QUOTIFIER® DESIGN:  View QUOTIFIER® DESIGN cred its, version information and 
contact information.  
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About QUOTIFIER® DESIGN  

 

Access: Help : About QUOTIFIER® 
DESIGN...  

View current QUOTIFIER® DESIGN credits, 
version information and contact information 
in the About QUOTIFIER® DESIGN  dialog 

box.  

¶ Click on t he weblink in the lower left 
corner of this dialog box to visit 
M.E.P.CAD's website.  

¶ Click on the green icon in the lower 
right corner of the dialog box to view 
information about the current version 
of the Symmetrica© CAD engine.  

¶ Click on the Check for pro duct 
updates  button to manually check 
for program updates.  
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Using Online Help  

 

QUOTIFIER® DESIGN features both context -sensitive and menu -accessible help files. 
Though most aspects of QUOTIFIER® DESIGN are easily discerned from their title, 
familiarity w ith Windows software, or working knowledge of fire system equipment, there 
are subtle attributes that the casual user might not discover. The help files document these 
advanced features in addition to basic operations.  
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Help Index  

 

Access: Help : Help Inde x  

The Help Index  is a useful search tool when looking for 
additional information on a specific issue. The help window will 
open with the index displayed when you select this function 
from the Help  menu; you can display it any other time the help 

window is  open by clicking the Index  tab in the left -hand pane 
of the help window.  

To use this index, do the following:  

¶ Find the desired keyword in the index pane. Use the 

scroll bar to move up and down the list if needed.  
¶ Either highlight the desired keyword and c lick Display , 

or double -click on the desired keyword. The associated 
topic will be displayed in the right -hand pane of the help 
window.  

If more than one topic is associated with a particular index 
keyword, a dialog box will appear for selection of a specif ic 
topic. Do the following:  

¶ Click on the desired topic and click Display , or double -
click on the desired topic.  

OR 

¶ If none of the topics are the one you need, click Cancel . 
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Help Topics  

 

Access: Help : Help Topics  

The Help Topics  function is one of the ma in methods of 
accessing online help for QUOTIFIER® DESIGN. This opens the 
help window with the table of contents displayed; you can 
display it any other time the help window is open by clicking 

the Contents  tab in the left -hand pane of the help window.  

To use this table of contents, do the following:  

¶ Find the desired topic in the Contents pane. Double -click 
on a book icon to show a list of topics under that 

general category. (The currently displayed topic will be 
highlighted in the list.)  

¶ Click on the desir ed topic. It will be displayed in the 
right -hand pane of the help window.  

The help TOC will also be displayed whenever the help window 
is opened using context -sensitive help procedures.  
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Support  

 

Access: Help : Support...  

When you've reached the end of your rope (or 
perhaps even before then), it's time to 
contact tech support. We work with enough 
software ourselves to know the value of a 

little inside information before that pricey new 
PC goes flying through a window.  

Contact  information for M.E.P.CAD's helpful 
customer support staff is provided in the 
Support  dialog box.  
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Tip of the Day  

 

Access: Help : Tip of the Day  

The Tip of the Day  is an easy way to learn just a 
little more about QUOTIFIER® DESIGN.  

This window will usual ly open when you start 
QUOTIFIER® DESIGN; it is also accessible from the 
Help menu.  

Use the Tip of the Day window as follows:  

¶ Click Previous Tip  or Next Tip  to move 

backward or forward through the Tip of the 
Day file.  

¶ To have this window open each time you  run QUOTIFIER® DESIGN, make sure the 
Show tips  box is checked.  

¶ Click Close  to close the window.  
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Basic Procedures  

Context - Sensitive Help  

 

Context -sensitive help provides direct access to help information spec ific to the 
QUOTIFIER® DESIGN function currently in use, thus eliminating the need for navigation 
through the table of contents or index in the help file. Context -sensitive help allows you to 
reach information quickly on items of immediate interest.  

You ca n access context -sensitive help in any of three ways:  

¶ [F1] function key:  Press [F1] with the cursor hovered over the toolbar button or 
menu item for which you want help information. The help window will open, and the 

topic specific to that function will be  displayed.  
¶ Help button:  (the button with an arrow and a question mark) on the Main toolbar. 

The cursor will change to an arrow with a question mark. Click on any toolbar button 
or menu item; the help window will open, displaying the topic specific to the button 
or item on which you clicked.  

¶ Help button (dialog boxes):  Most dialog boxes in QUOTIFIER® DESIGN have a 
Help button next to the OK  and Cancel  buttons. Click the Help button to open the 

help window to the topic specifically describing the dialog box you currently have 
displayed.  
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Coordinate Systems  

 

Historical Background  

Trigonometry is one of the oldest branches of mathematics. An ancient scroll called Ahmes 
Papyrus, written about 1550 B.C., contains problem s that are solved by using similar 
triangles, the heart of the trigonometric idea. There is historical verification that 
measurements of distance and height were made by the Chinese about 1100 B.C. using 
what is essentially right triangle trigonometry. The  subject eventually became intertwined 
with the study of astronomy. In fact, it is the Greek astronomer Hipparchus (180 -125 B.C.) 
who is credited with compiling the first trigonometric tables. The trigonometry of Hipparchus 
and the other astronomers was st rictly a tool of measurement, and it is, therefore, difficult 
to refer to the early uses of the subject as either mathematics or astronomy.  

In the 15th century, trigonometry was refined as a discipline within mathematics by Johann 
Muller (1436 -1476). This development created an interest in trigonometry throughout 
Europe and effectively placed Europe at the forefront of astronomy and trigonometry.  

In the 18th century, trigonometry was systematically expanded in a direction, highlighted 
by the publication in 1748 of the now famous "Introduction to Infinite Analysis" by Leonhard 

Euler (1707 -1783). From this new viewpoint, trigonometry did not necessarily have to be 
considered in relation to a right triangle. Rather, the analytic or functional properties 
became paramount. As this wider outlook of the subject evolved, many new applications 
arose, especially as a tool for describing physical phenomena that are "periodic".  

The Rectangular Coordinate System  

We often wish to make an association between points on a lin e (or in a plane) and numbers, 
a process called coordinatization. The number (or numbers) assigned to a point is called the 
coordinate (or coordinates) of the point.  

To associate points with real numbers, choose any straight line, and choose any point on 
the line to be the starting point or origin. Take any unit distance and measure to the right of 
the origin. Then the number 0 is associated with the origin, the number 1 with the point a 
unit distance to the right of the origin, the number 2 with the point two units to the right of 
the origin, etc. In this way, the so -called integral points are determined. Similarly, points in 
between are coordinated by other real numbers. The line is then called a real number line.  

For purposes of elementary trigonometry, t he most important type of coordinatization is the 

association of each point in the plane with a pair of numbers. In this case, we choose two 
mutually perpendicular intersecting lines. Normally, the horizontal line is called the x -axis 
and the vertical line  is called the y -axis, with the intersection serving as origin. When 
considered together, the two axes form a rectangular coordinate system. This system is also 
called the Cartesian coordinate system in honor of Rene Descartes, who invented it. As you 
can see, the coordinate axes divide the plane into four zones or quadrants. The upper right 
quadrant is called the first quadrant, and the others are numbered consecutively from this 
one in a counterclockwise direction. The coordinate axes are not considered t o be in any 
quadrant.  



Basic Procedures  

19  

To locate points in the plane, use the origin as a reference point and lay off a suitable scale 
on each of the coordinate axes. The displacement of a point in the plane to the right or left 
of the y -axis is called the x -coordinate of a point, and is denoted by x. Values of x measured 
to the right of the y -axis are considered to be positive and to the left, negative. The 

displacement of a point in the plane above or below the x -axis is called the y -coordinate of 
the point, and is denote d by y. Values of y above the x -axis are considered to be positive 
and below the x -axis, negative. Considered together, the x -coordinate and y -coordinate of a 
point are called the coordinates of the point. The coordinates of a point are conventionally 
writ ten in parentheses, with the x -coordinate written first and separated from the y -
coordinate by a comma, that is, (x, y).  

We see that a point (x, y) lies:  

¶ in quadrant I if both coordinates are positive,  
¶ in quadrant II if the x -coordinate is negative and the  y-coordinate is positive,  
¶ in quadrant III if both coordinates are negative,  
¶ in quadrant IV if the x -coordinate is positive and the y -coordinate is negative.  

Since the first number represents the horizontal displacement and the second the vertical 
displace ment, we see the significance of order. For example, the ordered pair (3, 5) 
represents a point that is displaced 3 units to the right of the origin and 5 units above it, 
while the ordered pair (5, 3) represents a point that is 5 units to the right and 3 u nits up. 
The association of points in the plane with ordered pairs of real numbers is an obvious 

extension of a similar idea on the real number line.  

To be precise, we should always distinguish between the point and the ordered pair; 
however, it is common practice to blur the distinction and say "the point (x, y)" instead of 
"the point whose coordinate is (x, y)."  

Each point in the plane can be described by a unique ordered pair of numbers (x, y) and 
each ordered pair of numbers (x, y) can be represented by  a unique point in the plane 
called the graph of the ordered pair.  

The discussion thus far has described a two -dimensional, or 2D, coordinate system. The 2D 
coordinate system can be extended to include a third axis. This is called a three -
dimensional, or 3 D, coordinate system.  

This third axis is perpendicular to the plane formed by the x -axis and the y -axis and passes 
through the origin; it is called the z -axis. The addition of a third axis enables the 
coordinates of a point to describe a location in space,  rather than in a plane. The 
displacement of a point in space above or below the xy -plane is called the z -coordinate of a 
point, and is denoted by z. Values of z measured above the xy -plane are considered to be 

positive and below, negative.  
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Copying and Moving Elements  

 

Once an element is placed in the drawing, an easy way to move it or a selected part of it is 
to simply type in the new coordinates into the Input Box. For example: A wall was placed 5' 
off inside a house. Simply by selecting the wall and typing in 0,5, the wall is moved 5' along 
the Y axis. By selecting only one end of the wall, just the end could be moved. The [Ctrl] 
key causes this action to copy the selected elements rather than move them . 
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Point Input  

 

Generally, coordinate values displayed to the user are shown relative to the coordinate 
system defined by the benchmark location and rotation.  

Many commands in the drawing system request one or more drawi ng locations from the 
user. This is referred to as "point input". The drawing system is designed to be as flexible 
and helpful as possible when responding to point input.  

The user responds to a point input request by indicating a location with the mouse, b y 
specifying the location textually or with a combination of the two.  

When the user specifies the location textually, no rounding or other constraints are applied 
to the value entered. Thus the state of the rounding grid, visible grid, ortho lock, Z - lock, 

etc. have no effect. Coordinates entered by the user are taken literally and are considered 
to be relative to the coordinate system defined by the benchmark location and rotation. 
Input modifiers can force coordinates to be interpreted absolutely or even r elative to the 
current location of the cursor.  

When the user responds to point input using the mouse, several tools exist to help locate 
points in 3D space.  

When the cursor is not snapped to anything, its position on the screen does not provide 3D 
depth in formation. The location of the unsnapped cursor is interpreted to be in the plane 
defined by the benchmark location and rotation. The cursor location is projected 
perpendicular to the screen until it intersects the plane parallel to  the X and Y axes of the  
benchmark that passes through the location of the benchmark; this can be referred to as 

the "input plane".  

Grid rounding is applied to unsnapped cursor coordinates to achieve a useful granularity 
when interpreting locations visually. This is why the round ing grid increment changes as the 
view scale changes.  

When the cursor is snapped to something, the snap position provides full 3D location 
information. Grid rounding is not applied to snapped points.  

Various snaps can be enabled and disabled in combination . Generally, the system starts 
with the pixel location of the cursor. Then it evaluates each enabled snap to determine 
which snap results in the closest snap location that is within the distance allowed for 
snapping. This tolerance setting can be controlle d by the user and is expressed in pixels; 

the circular snap reticle is drawn at the size of the snap radius.  

Z- lock affects unsnapped cursor input. The location of the unsnapped cursor is interpreted 
to be in the XZ plane of the benchmark.  

The visible grid  and the rounding grid are based on the same rounding increments. The 
rounding grid is the smallest rounding increment that is visible on the screen within the 
minimum pixel size specified by the user; the default is about five pixels per increment. The 
vi sible grid simply selects the next largest rounding increment and makes it visible.  
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When the rounding grid is disabled, unsnapped cursor locations are determined from the 
cursor's pixel location without any rounding applied. This can produce odd fractional  values 
as each pixel is calculated to some point in the input plane.  

Many dialog boxes also request coordinate input. The edit controls for coordinate locations 
are always shown and interpreted relative to the input plane.  

Ortho lock constrains the input point to a direction relative to the benchmark location. This 
direction can be configured to be at 45° or 90° intervals. The direction of the constraint is 
established when the ortho lock is enabled and also when the cursor is very close to the 

benchmark l ocation. Once the ortho direction is established, movement or snapping of the 
cursor will not change the direction, with the exception of snapping to the benchmark 
location. To force the ortho direction to be reestablished, simply toggle the ortho state us ing 
the [Shift] key or snap the cursor to the benchmark location and move away in the desired 
direction.  

When ortho constraint is used in conjunction with other snaps, the snap location is 
determined before it is constrained to the ortho direction. In othe r words, the snap location 
is evaluated normally and then it is dropped perpendicular to the ortho direction to 
determine the result.  

When a line segment type cursor is being used in conjunction with ortho, the benchmark 
can be used to indicate a special o rtho condition. If the benchmark is not at the origin of the 
line segment cursor and ortho restraint is enabled, the cursor is constrained to two possible 
locations. The constraint locations are the points at which the cursor line and the X and Y 
axes thro ugh the benchmark are perpendicular. This feature can be used to draw the fourth 
vertex of a rectangle such that it is perpendicular to the first and third vertices.  
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Rotation  

 

In general, all edit controls that are labeled  with the term "rotation" can accept a 3D 
rotation value. Some elements, such as symbols, have a rotation property. The Rotate 
Selection command rotates selected elements about the reference location.  

When a single value is provided as a rotation value, it  is interpreted as a 
rotation around the Z axis. For example, entering 90° is equivalent to 

entering 0,0,90 (see the Symbol Properties 
page).  

3D rotation values describe the effect of rotating 
around the X, Y and Z axes. When trying to 
visualize a 3D rota tion, one can think of it as a 
sequence of three rotations about the X, Y and 
Z axes. The rotation about each axis is 
expressed in degrees and follows the right -hand 
rule of rotations. This means that if you imagine 
grasping the axis with your right hand, with 
your thumb pointing in the positive direction, 
your fingers will wrap around the axis in the 

positive direction of rotation.  

The order that the rotations are applied depends 
upon the context of the coordinate system. For example, if you are rotating a n object and 
you think of the world coordinate system as remaining unchanged as the object rotates, 
then you must apply the rotations in Z, Y, X order.  

Conversely, if you think of the coordinate system as rotating with the object, then you must 
apply the r otations in X, Y, Z order. Proper entry order is essential when using the Input 
Box.  

Using these guidelines, you can predict the results of any 3D rotation.  




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































