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COPYRIGHT AND LICENSE AGREEMENT

This software is protected by both United States copyright law and by international treaty provisions. Therefore, you must treat
this software just like a book.

By saying "just like a book", Simplicity Systems, Inc. means that this software may be used by any number of people and may
be freely moved from any one computer location to another, as long as there is no possibility of the software being used at one
location while it is being used at another. Just as a book cannot be read by two or more people in two different places at the
same time, neither can this software be used by two or more people in two different places at the same time. To do so is a
violation of copyright law.

This software may not be installed on any multi-user or LAN system without obtaining written permission and a site license
from Simplicity Systems, Inc.

A site license may be purchased to allow this software to be used on more than one computer owned by the purchaser, including
a multi-user network. Contact Simplicity Systems, Inc. for additional information.

LIMITED WARRANTY

This program, instruction manual and reference materials are sold "as is," without any warranty as to their performance,
merchantability, or fitness for any particular purpose. The entire risk as to the results and performance of this software is
assumed by the purchaser.

However, to the original purchaser only, Simplicity Systems, Inc. warrants the magnetic media on which the program is
recorded to be free from defects in materials and workmanship under normal use for a period of 90 days from the date of
purchase. If within this period of 90 days the diskette should become defective, it may be returned to Simplicity Systems, Inc.
for replacement, provided the purchaser has previously filed a warranty registration form.

Your sole and exclusive remedy in the event of a defect is expressly limited to replacement of the diskette as provided above. If
the failure of the diskette has resulted from accident or abuse, Simplicity Systems, Inc. shall have no responsibility to replace
the diskette under this limited warranty.

Any implied warranties relating to the diskette, including any implied warranties of merchantability and fitness for a particular
purpose, are limited to a period of 90 days from the date of purchase. Neither the author nor the publisher of this software shall
be liable for indirect, special, or consequential damages resulting from the use of this product. Some states do not allow the
exclusion or limitation of incidental or consequential damages, so the above limitations may not apply to you.

SUPPORT

Simplicity Systems, Inc. will provide support free of charge to registered users for a period of 90 days from the date of purchase,
provided the user has returned a signed software registration form acknowledging his or her acceptance of the terms of the
Copyright and License Agreement, Limited Warranty, and Support Agreement as previously stated herein. Furthermore, initial
support will be provided without return of the registration form for a period of 10 days from the date of receipt of the software
by the original purchaser.

Support for hardware related questions and problems, for software produced by manufacturers other than Simplicity Systems,
Inc., and all support provided after the initial 90 day period will be billed to the caller at the rate of $1.00 per minute with a
$15.00 minimum. This rate is subject to change without notice.



THE COPYRIGHT - English Translation

You are guilty of theft if you...

1.

W

Use a single copy of this software on more than a single machine at a time without first obtaining a
site license agreement.

Use a site licensed copy of this software at any location other than the location for which a site li-
cense is granted.

Modify this software without first obtaining written permission from Simplicity Systems, Inc.
Attempt to unlock a demo version of this software without the permission of Simplicity Systems,
Inc..

. Copy any or all of this program manual without first obtaining written permission or a site license

from Simplicity Systems, Inc.

Install this software on any multi-user or LAN system without obtaining a site license from Sim-
plicity Systems, Inc.

Sell this software license to a third party without first destroying all archival copies of the disk
and/or manual, and erasing all portions of this software from any storage device.

Any violation of the above constitutes copyright infringement and theft, and all violators will be
prosecuted to the fullest extent of the law.
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>'< WARNING!

You MUST read Section 3.13 regarding the recording and replaying of
keystroke files! Serious damage to your data files WILL result from the misuse
of this feature!
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Section 1
The Survey 4.0 System

The routines included in Survey 4.0 have been written to provide
land surveyors with simplified methods for solving any commonly
encountered coordinate geometry and construction surveying
problems.

Survey 4.0 contains several menus and provides numerous monitor
prompts and help screens to guide you. You will be capable of
running the routines contained in this package without the aid of
the manual in a very short time. As each routine runs, all data in-
puts will be requested by screen prompts. As you enter data, the
computer checks the responses for obvious errors, refusing most
improper entries. This results in a collection of routines which ac-
tually guides you from beginning to end.

The program package is basically structured into four fully inter-
active parts: The COORDINATE GEOMETRY (COGO) sec-
tion, which contains the routines most commonly used in field
traverse programs; the UTILITY section, which contains routines
for the solution of curves and triangles, slope reductions and a
variety of disk and file handling functions; the S4-EDIT program,
which provides an integrated or stand-alone text editor; and the S4-
CALC program, which provides an integrated or stand-alone trigo-
nometric calculator, complete with memory and triangle functions.

While the program runs in the Coordinate Geometry mode, you are
allowed to access the Utility routines without any coordinate data
loss. In many cases, data computed by the Utility routines may be
carried back into the Coordinate Geometry routines as a response
to a data entry prompt.



2 Section 1 - The Survey 4.0 System

1.02
WHAT VERSION DO
YOU HAVE?

It's Instantly
Upgradable!

The Survey 4.0 Demo

Survey Lite

Survey 4.0

1.03
THE REFERENCE
MANUAL

Your Survey 4.0 program may have arrived in any one of three
forms: as a Demo, as Survey Lite, or as a full Survey 4.0 version.
Chances are, if you are holding the actual manual in your hands
right now, your version is either Survey Lite or Survey 4.0.

Unlike our other programs, the Survey 4.0 program disks are de-
signed to allow you to copy and distribute them to anyone who
might be interested in this program. Each and every disk copied,
no matter what copy method is used, will be a Demo disk. If the
user decides to purchase the program, they need only call the
Simplicity Sales office at 1-800-777-7978 and we can upgrade
their disk to either the Survey Lite or Survey 4.0 versions over the
telephone. [Instant software, with no delay for shipping! Upgrade
instructions are contained in Section 13.11. (Note: Even programs
purchased directly from Simplicity Systems must be configured.)

The Survey 4.0 Demo allows access to the entire program. You
will be limited to 25 data points and you will not be able to save
coordinate files or use your printer. Other restrictions may apply
to the Utility programs.

The Survey Lite program allows access to 2000 data points but
does not allow access to a number of routines, such as macros, In-
scribe Arc, Three Point Curve, Street Intersection and Cul-De-Sac
Solutions, Section Breakdowns and RoadRunner. Routines that
are not available in Survey Lite are clearly marked in the manual.

The Survey 4.0 program allows access of the entire program with
a point capacity of up to about 10,000 data points. Your actual
capacity will vary according to the amount of free RAM available
at program start-up time.

This Survey 4.0 manual is designed to provide information in a
clear, convenient format. As you page through the manual sections
you will notice that in most cases each routine is assigned its own
page(s). The program's monitor prompts are shown in Blue, Bold
Style Helvetica letters in the left column of the page and are
followed by detailed instructions for each needed response. In
cases where the manual indicates a specific response, the response
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is printed in Blue, Bold Style Courier letters. You
will also occasionally see KIEJYJCIAIP) responses which indicate
that you should press the key or keys shown. When you see key-
caps in combination, but not with an key such as (Ai] (E], press
the first key and hold it down while pressing the second key.
When a combination includes an key, such as (E] Fente], press
and release the keys shown in succession. Please note that even
though the responses may be shown in capital letters, lower case
data entry is acceptable.

You might also notice that the instructions for many of the routines
will look somewhat repetitious. Certain instruction sequences are
repeated often to eliminate needless searches in the manual.

Where supplementary instructions regarding data entry may be
needed, the appropriate manual sections are referenced for fast
access.

The manual's layout has been designed to match the menu structure
of Survey 4.0.

SECTION 2 - INSTALLATION contains the hard disk installa-
tion and initial setup information for this program.

SECTION 3 - DATA ENTRY contains information regarding the
basic and advanced types of data entry, including formats, angular
entry, bearing and distance recalls, station entry, grade entry and
point number entry.

SECTION 4 - GETTING AROUND contains information re-
garding entering and leaving routines, error recovery and using the
pull down menus.

SECTION 5 - STARTUP AND CONFIGURATION contains
information on personal customization of the program's configu-
ration settings, as well as information regarding the use of data
files.

SECTION 6 - THE LINE MENU contains the operating in-
structions for the following routines: Best Fit to Line, Measure an
Angle, Inverse, Deflection Inverse, Field Data Inverse, Inverse
Figure, Inverse Pair, Inverse with Stations, Radial Inverse, Slope
Inverse, Radial Stake Out, Side Shot, Offset, Traverse, Traverse
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Straight Line, Traverse with Offsets, Traverse Closure and Ad-
justment, Traverse Right of Way, and Traverse With Stationing.

SECTION 7 - THE CURVE MENU contains operating instruc-
tions for the following curve routines: Inverse Curve, Inverse Ob-
tuse Curve, Inscribe an Arc, Inscribe an Arc with Offsets, Curve
Offset, Three Point Curve, Traverse Arc, Traverse Arc with Off-
sets, Circular Curves, and Spiral Curves.

SECTION 8 - THE INTERSECTION MENU contains operat-
ing instructions for the following intersection routines: Arc-Arc,
Arc-Bearing, Arc-Distance, Bearing-Arc, Bearing-Bearing,
Bearing-Distance, Distance-Arc, Distance-Bearing, Distance-Dis-
tance, Offset Intersection, Perpendicular Line Station & Offset,
Perpendicular Arc Station & Offset, Perpendicular Offset, Cul-De-
Sac, Corner Cul-De-Sacs, Offset Cul-De-Sacs, Corners, Tee
Intersections, 4 Way Intersections, and Section Breakdowns into
Quarters and Sixteenths.

SECTION 9 - THE AREA MENU contains operating instruc-
tions for the following area routines: Area Printout, Point to Point
Area, and three Predetermined Areas.

SECTION 10 - THE POINT MENU contains operating instruc-
tions for the following point handling routines: Start At, Go To
Point, Enter Backsight Bearing, Automatic Point Numbering, Re-
number Points, Overwrite Protection, Coordinate Transformation,
Blank Point Scan, Clear Coordinates, Clear Point Names, Copy
Block of Points, Define Figure, Enter and Assign, Enter Elevation,
Identify Point, Offset Define, Point Name Define, List Co-
ordinates, Store Coordinates, and Recover Coordinates.

SECTION 11 - THE MISCELLANEOUS MENU contains op-
erating instructions for the following routines: Configuration
Menu, Clear Work Space, Constant Factor, Pop-up Calculator,
Form Feed, Keyboard Lock, New Page, Page Heading, Page
Stamp, Printer On/Off, Names Output Toggle, Remarks, Print In-
put Data, View Coordinate Screen, and the DOS Shell.

SECTION 12 - THE FILE MENU contains the operating in-
structions for the following file handling routines: ASCII File Ex-
change, Edit/View File, Save Keystrokes, Run File, Run Macro
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File, Write/Edit Macro File, Write Legal File, LegalEase Proces-
sor, and Write a RoadRunner File.

SECTION 13 - THE UTILITY MENU contains the operating in-
structions for the following routines: Circular Curves, Curve by
Deflections, Curve by Tangent Offsets, Curve by Chord Offsets,
EDM Slope Reduction, Stadia Reduction, Spiral Curve Solution,
Vertical Alignment, Universal Triangle, File Manager, and Up-
grades.

SECTION 14 - THE EXIT MENU contains operating instruc-
tions for Starting a New Job, or for Exiting to your Survey 4.0
Menu or DOS. Instructions are also given for constructing other
exit paths through the use of batch files.

SECTION 15 - S4-CALC: USING THE POP-UP CALCULA-
TOR contains information regarding the use of the integrated
trigonometric calculator, S4-Calc™.

SECTION 16 - S4-EDIT: USING THE EDITOR contains in-
formation regarding the use of Survey 4.0's integrated text editor,
S4-Edif™.

SECTION 17 - WRITING MACRO FILES contains informa-
tion regarding the development and use of SIMPLE™, (Simpli-
city's Integrated Macro Programming Language Extensions), to
develop your own COGO routines.

SECTION 18 - GETTING SUPPORT contains a listing of all of
the information you must provide in the event that you need to call
Simplicity Systems for support. Phone numbers as well as the
support hours are also listed in this section.

SECTION 19 - EXAMPLES contains three keystroke by key-
stroke example solutions for: the development of a small subdivi-
sion; the balancing of a closed traverse; and the balancing of an
open traverse. These examples illustrate the use of a large number
of COGO routines, as well as the use of macro program solutions.

Additionally, this manual includes the following:
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1.04
READ ME FILES

APPENDIX A - SURVEY 4.0 FILE STRUCTURES contains
information which may be necessary for file type conversion to or
from file types not supported by the onboard File Manager.

APPENDIX B - RUNNING IN WINDOWS contains information
which may prove helpful when running Survey 4.0 inside
Microsoft's Windows.

APPENDIX C - OPTIMIZING SURVEY 4.0 contains infor-
mation which may prove helpful when running Survey 4.0 with a
RAM drive and/or memory manager.

APPENDIX D - OPERATIONAL & ERROR MESSAGES
contains a listing of messages that you may receive while running
Survey 4.0.

APPENDIX E - UN-MENUED CODES contains a listing of
routine codes that do not appear on Survey 4.0's menus. Some
codes are simply substitutions for menued codes, while others are
for new routines.

GLOSSARY - contains some of the terms used within this manual
and also terms relating to your computer and DOS.

INDEX - contains a comprehensive listing of routines and terms,
and where they can be found within this manual.

Quite often, software manufacturers will place a file on their
disk(s) which contains information regarding software version up-
dates and features not described in the manual. These files are
typically named README.DOC or just READ.ME. It is a good
idea to always directory your software to determine if the disk
contains a read me type file.

The easiest way to read a read me file is to load the file into your
word processing program. You may also view a read me file with
the DOS TYPE command. In describing the use of the TYPE
command, let's assume that the disk containing the file is in drive
A, and the file name is READ.ME. Enter the command:
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TYPE A:READ.ME
If you want a printed copy, modify the command to look like:
TYPE A:READ.ME >PRN

Be sure that your printer is ON and ON LINE or a DEVICE
TIMEOUT error will occur.
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Section 2

Installation

To effectively function, Survey 4.0 needs to run on an IBM PC,
PC-XT, PC-AT, PS/2 or compatible computer with the following
installed options:

1. 640Kb RAM;
2. One floppy drive;
3. A hard drive with at least 3Mb of free space.

Optional Hardware:
4. An EGA or VGA display;
5. A dot matrix or laser printer;
6. A math co-processor;
7. A mouse.

Your purchase of Survey 4.0 is nothing more than a license to run
the Survey 4.0 program on a single computer. You may need an
additional site license if you plan to:

O Install Survey 4.0 on more than one computer at
your place of business;

O Install Survey 4.0 on a home computer;

Q

Install Survey 4.0 on a field computer;

O Install Survey 4.0 on a network computer or
server;

O Have Survey 4.0 available at temporary field office
sites within your company.

The best rule to follow is: If there is any probability that a single
copy of Survey 4.0 will be running on more than one computer at
a time, an additional site license is required!



10 Section 2 - Installation

The "Transportable"
License

Multiple Office
Installations

Network Installations

Site Licensing Fees

Realizing that we don't always perform our jobs entirely in the
office, the Survey 4.0 license is a "Transportable" license which
allows the licensee to copy the Survey 4.0 program to their home
computer and use it there for no additional fee, provided that Sur-
vey 4.0 is used in accordance with the copyright. In other words,
the licensee may use Survey 4.0 under the "Transportable" license
only when they are certain that no other licensed copies of Survey
4.0 are running at the same time.

If the Survey 4.0 license was originally purchased by a Company,
and the Company has multiple owners, the license extends to one
owner only. The Company must purchase site licenses in order for
additional owners and/or their employees to have a legal copy of
Survey 4.0 on their home computers. The purchasing Company
retains ownership of ALL licenses of the programs.

The "Transportable" license may also be used to allow Survey 4.0
to be loaded on a portable field computer instead of, or in addition
to, a single home computer, if the user can guarantee that only a
single copy of Survey 4.0 is running at a time.

The Survey 4.0 license covers only a single site, i.e. building or
address. If you have multiple locations, each location is expected
to purchase their first license at full cost, with subsequent pur-
chases for each location in accordance with the established site li-
censing fees.

If Survey 4.0 is loaded on a network computer, either a server or a
node, a site license may be needed. If the network administrator
limits access to Survey 4.0 to a single user at any one time, a site
license is not needed. However, if Survey 4.0 is available to more
than one networked computer at a time, at least one additional site
license is required. The number of site licenses required is based
on the number of computers likely to be using Survey 4.0 concur-
rently, not necessarily the total number of computers on the net-
work.

A site license granting you permission to make an additional
copy(s) of this software and manual is available at a cost of 50% of
the full version price, per computer licensed. The license cost
including a manual and disk furnished by Simplicity Systems is
65% of the full version price, per computer licensed. (Costs are
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rounded up to the nearest dollar.) Prices are subject to change
without notice. Call for verification.

Survey 4.0/Lite should be the first program installed if you have
purchased any other programs from Simplicity. Survey 4.0 may
only be installed to a hard disk containing 3Mb of free space. To
install Survey 4.0, you must begin at a DOS prompt, such as C:\>
or A:\>. To simplify the installation instructions, we will assume

that you are logged to drive C:\> and your floppy disk is drive
AN,

STEP 1. Place the original Survey 4.0 Installation Disk into
your floppy drive and type A:INSTALL [“Erte].

STEP 2. Follow the installation instructions that appear on your
display. We strongly recommend that you accept the default di-
rectory structure, (but not necessarily the disk drive), presented in
the installation program.

STEP 3. After the installation is complete, store the original Sur-
vey 4.0 disks in a safe place.

STEP 4. After you have finished the installation procedure, the
computer will automatically start the Survey 4.0 program to allow
you to configure the program settings.

During the Survey 4.0 installation, the CONFIG.SYS file on your
computer was examined for certain statements that set the envi-
ronment space and the number of files. If either or both of these
items are found to be deficient for running Survey 4.0, the instal-
lation program will create an alternate CONFIG.SYS file named
CONFIG.SS4. Your previous CONFIG.SYS settings are all pre-
served in the new file. You will be given the opportunity to allow
the installation program to automatically update your CON-
FIG.SYS file, or you may do so manually at a later date using the
DOS REName command.
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2.05
PRODUCT
REGISTRATION

During the Survey 4.0 installation, you will be asked to provide or
verify your name, company name, address and telephone number.
This information, or at least portions of it, must be provided or the
installation program will fail. The information provided is used in
two places. Your name and/or company name will automatically
appear on your job printouts, but more importantly, the information
entered is used to prepare your product registration form for you.

Product registration is important for many reasons. It provides us
with updated information so that we can contact you with upgrade
information, etc. But perhaps most important is that we will not
provide support for unregistered software.

When the installation program has finished running, it will produce
a completed registration form for you to sign, fold, stamp and mail
in. It's a quick and simple task that you are strongly urged to
complete.

ENOTE

The Registration Form will only print out on printers that are
connected to parallel port LPT1. If your printer does not match
this setup, select the option to save your Registration Form to a
disk file, then print it out later using your word processing pro-
gram.
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Section 3
Data Entry

All of the Survey 4.0 routines have been standardized to accept
data entries in a manner which is common throughout the program.
This section deals with the nature of the data entry as it pertains to
points, bearings, distances, stations, coordinates, and point names.

Also contained in this section is a discussion on the use of key-
stroke recording and playback. Keystroke recording is a powerful
tool when used to edit your input data and replay the resulting
changes.

Survey 4.0 has the ability to save your data on the fly. As your
data is computed, the coordinates are written to a disk file, there-by
guarding against data loss due to power surges and failures, com-
puter lock up, etc. Of course, if the data file specified is a RAM
disk data file, power failures or fluctuations could cost you your
data anyway.

You may also save your data file manually with the Store Coor-
dinates command, (SC - Section 10.21). This particular com-
mand also provides an opportunity to save a backup file.

A very important habit to maintain involves taking the time to back
up your data disk. The price of an extra disk is a small amount to
pay to insure yourself against the loss of many hours of labor.
Disks are also somewhat fragile and data loss can be caused in the
blink of an eye by dust, moisture, fingerprints, bending, etc.

Throughout this manual, you will see a variety of instructions for
answering all of the various types of prompts. Some prompts will
require a YES or NO answer, while others will be accompanied by
instructions to ENTER your response. Still others will contain
instructions for you to PRESS a key in response to a given prompt.
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ENTER vs. PRESS

YES or NO

Using Your Mouse

Function Key Entries

In an effort to simplify your operation of this program, the
following guidelines shall apply to all of the prompt responses for
all Survey 4.0 routines.

When you encounter an instruction which requires you to ENTER
data, the program expects you to press after the data has been
entered. When you encounter the word PRESS, the program is
indicating that it is expecting a single key press, or a series of key
presses, in response. In these cases, do not press after your
response.

This type of prompt requires only that you PRESS (Y] to answer in
the affirmative, or ] to answer in the negative. To facilitate entry
from the numeric key pad, all YES answers may be indicated by
substituting (1] for (¥). Likewise, all NO answers may be indicated
by substituting (@) for [N).

You may also use your mouse to answer any Yes or No question.
To answer Yes, point at the word Yes in the prompt and press
either mouse button. To answer No, point at the word No in the
prompt and press either mouse button. You may also simply press
a mouse button WITHOUT pointing at either Yes or No. Press the
Left mouse button for Yes and the Right mouse button for No.

In many cases, your data entry may be completed by pressing a
function key on your keyboard. These keys are numbered
through across the top of an enhanced 101-key keyboard.
When using a function key, the distinction between Enter and Press
is built into the key. Do not press after pressing a function
key.

Some older keyboards do not have the or 12 keys, and in a
few rare instances, Survey 4.0's input line does not support them
either. In these cases, it is possible to substitute for
and for Ef2). And, for those times when the (A key com-
bination is not allowed, you may also substitute letters. For ex-
ample, will generally exit a prompt and will call up
the Help screen. Another combination, (2] Feie], is often used to
call up the calculator memory, but in a few instances, it may call up
the Help Screen.
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Survey 4.0 has been designed to allow for point entry in a wide
variety of convenient methods. While a point number is a required
element for all points, you also have the option of referring to
points by names or by station numbers, and to groups of points by
figure names or figure numbers.

Entering point numbers into Survey 4.0 is as easy as typing them
on your keyboard. Any number is a valid number, from 0 up to the
top limit that your computer will allow. This top limit is 25 for the
Demo version, 2000 for the Survey Lite version and up to 10,000+
for Survey 4.0, depending upon your system configuration. You
can view the allowable limit at any Select Routine prompt by
pressing [F1Q to access the Information Menu.

Survey 4.0 also includes semi-automatic and Automatic Point
Numbering, (AN - Section 10.04). In most COGO routines that
compute and set a data point, automatic point numbering may be
employed to seek out the next available point number. To activate
or deactivate automatic point numbering, type in AN at any Select
Routine prompt.

Semi-automatic point numbering works at your command by re-
quiring a (& (or [E8)) or a (or (E9)) keypress to search
either backward or forward for your next available point.

Survey 4.0 also includes Point Overwrite Protection, (OP -
Section 10.06). This feature may be activated and deactivated
when desired, or it may be employed on a point by point basis. To
activate or deactivate the overwrite protection, type in OP at any
Select Routine prompt. When overwrite protection is active,
you can deactivate it on a point by point basis by placing an aster-
isk after the point number, such as 153 *.

Naming a point may be done at any request for a point number, or
by using the ldentify Point routine (Section 10.17). Call this
routine by typing in ID at any Select Routine prompt. To name
a point at the time of point number assignment, type the letter
(for name) immediately following the point number, before
pressing [Ete]. Point names may be from 3 to 28 characters in
length and should not contain any apostrophes (See section 10.19).
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Stations

If you frequently use point names in COGO, you can instruct Sur-
vey 4.0 to automatically prompt for names and include them in all
printouts by activating the Names Output toggle (NO - Section
11.11). This on/off switch is actuated by typing NO at any Select
Routine prompt.

Survey 4.0 also contains a names table which allows you to store
and retrieve up to 10 frequently used point names. Assign names
to the table using the Point Names Define routine (ND - Section
10.19). Call the table by typing ND at any Select Routine
prompt. The table automatically appears when you are prompted
for a new point name, allowing you to pick a name from the table,
enter a new name, re-use the last used name, or copy a name from
an existing point.

When stations are computed in COGO, the station is formatted in
either an English or metric format as specified in the program's
Configuration Menu. Stationing precision matches the distance
precision, from 0 to 6 decimal places, as specified in the Survey
4.0 Configuration Menu. The station number is retained as the
beginning characters of a maximum 28 character point name. For
this reason, you should try to avoid giving any particular point both
a name and a station. If you must both name and station a point,
the station should be first in the name string. For example, if a
point has the name of Intersection with Smith Township Road and
a station of 5+07.25, enter the point name as:

#5+407.25 INT SMITH TWP RD

The symbol # must precede all station values. Note that the
above entry contains abbreviations for the words Intersection ,
Township and Road . Also note that the word with was left out of
the point name. These actions are necessary to keep the total
length of the point name within the maximum 28 character limit
imposed by the program.

ENOTE

If you are using the Inverse with Stations (IS - Section 6.08) or
the Traverse with Stations (TS - Section 6.19) routine, the
stationing will precede any existing point names. Any stationing
and name combination that exceeds 28 characters will be cut off
after the 28th character.
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When entering stations, remember to fill any zero values with 0
digits. A station at 50 feet must be #0+50, 105.1 feet must be
#1+05.1, etc. Likewise for METRIC formats, 50 meters would
be #0+050, 1005.1 meters would be #1+005.1, etc.

When computing Circular Curves (by deflections, tangent, or
chord offset method), Vertical Curves and Alignment, Spiral
Curves, and when Traversing with Stations, you will be required to
enter station data. Enter the station in a format as shown in the
following examples:

ENGLISH UNITS

Station Distance Enter as Station

25.0 feet 0.25 or 0+25
600.0 feet 6 or 6+00
1675.0 feet 16.750r 16+75

1550.4 feet
12535.3 feet

15.504 or 15+50.4
125.353 or 125+35.3

Care must be taken to avoid entering an erroneous station. For
example, entering 1+50 as /50 results in a station of 150+00. The
station should be entered as /+50 or 1.50.

METRIC UNITS

Station Distance Enter as Station

25.0 meters 0.025 or 0+025
600.0 meters .60r0+600
1675.0 meters 1.6750r 1+675
1550.4 meters 1.5504 or 1+550.4

12535.3 meters 12.5353 or 12+535.3

Care must be taken to avoid entering an erroneous station. For ex-
ample, entering a station at 150 meters as /50 results in a station of
150+000. The station should be entered as .150 or 0+150.

As previously stated, the COGO program requires the use, or at
least the assignment, of point numbers. However, COGO is also
capable of searching for a particular point if it has been given a
name.
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3.05
POINT STRINGS AND
DEFINED FIGURES

To search for a point by name, enter a (2] or (/] character, or the
point name itself at any point number request. If you enter a (2] or
character, you will need to enter a point name before the search
will begin. This type of entry results in a search for an exact point
name match. If a name match is found, you are generally given the
opportunity to either [E)xit the search, [Ulse the located point,
continue the (S)earch, or enter a new NJame. If you continue the
search, the program searches for the next exact match. These
options will vary depending upon the COGO routine in progress at
the time of the search.

The point name search may also be conducted for a partial match.
That is, even if you only have a portion of the name, or wish to see
which points may share a common element of a name, the routine
will still work. This partial search feature will seek all point
matches and report on them, allowing you the same E)xit, [U)se,
(Slearch or NJame options as before. To call a partial search, place
a K] or 3] character before the point name in question.

In "inverse" type coordinate geometry routines, (routines that
measure between points, rather than routines that compute points),
you may speed your data entry by entering a list of point numbers
instead of a single point at a time. This list of points is referred to
as a point string.

Enter a point string by typing the point numbers separated by a
comma, or a dash to indicate a range. For example, to inverse
from point 1 to 2to 7to 9to 10 to 11 to 12 to 13 and back to 1,
enter the string:

1,2,7,9-13,1

Curves may also be included in a point string by the addition of a
center point identifier character immediately preceding the
number of the curve's center (or radius) point. Use the characters
* R, or < to mark the center point of an acute curve (delta less
than 180° or 200 grads). Use the characters (letter) O, or > to mark
the center point of an obtuse curve (delta angle greater than or
equal to 180° or 200 grads). For example, to inverse from point 1
to 2 to 7 (a PC) and then around an obtuse curve whose center
point is 8 to 9 (the PT) to 10 to 11 and back to 1, enter the string:
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1,2,7>8,9-11,1 or 1,2,708,9-11,1

Multiple consecutive curves, having the same center point, must be
individually addressed. For example, to inverse from point 1
through 7 (a PC) and then around three acute curves whose center
point is 8 and whose curve points are 10, 15 and 17, and then on a
line back to 1, enter the string:

1-7%8,10%8,15%8,17,1

Survey 4.0 also contains provisions for the storage of your point
strings as defined figures, thus saving you from having to enter a
particular point string each time you want to access it. The Define
Figures routine (DF - Section 10.14) may be called from any
Select Routine prompt by typing DF. Storage and use of defined
figures is discussed in Section 10.14.

Defined figures may be identified by a figure name or a figure
number. The identifier can be up to 60 characters in length, while
the combined length of the figure identifier and the point string is
limited to 125 characters. To overcome this potential limitation,
figures are allowed to call other figures, effectively eliminating any
restrictive length. For example, suppose the figure BLOCK 1
contains points 1, 7,9, 5*8, 6 and figure BLOCK 2 contains
additional points that you would like to append to BLOCK 1.
Simply define BLOCK 1 as:

1,7,9,5%8,6,F:BLOCK 2

When figure BLOCK 1 has been completed, figure BLOCK 2 will
be run automatically.

Another time saving feature allows you to place the code AR for
ARea after a defined figure point string, which sends the program
to the Area routine to report the area enclosed by the figure.

To call a defined figure from a point number prompt, enter the
letter F and a colon before the figure name, for example:
F:BLOCK 1

If you are using the Inverse Figure routine (IF - Section 6.06),
you do not need to place the F: in front of the figure name, al-
though no error will result if you do.
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3.06
DIRECTIONAL
ENTRIES

The D-M-S Format

The D.MMSS Format

The Grads Format

Angle Codes &
Function Keys

When entering angular data, both horizontal and vertical, enter

all angular data in one of two user-selected degrees formats
(D.MMSS or D-M-S), or in the grads format. The format selection
is made through the use of the initial Configuration Menu which is
discussed in Section 5.02.

Enter angular entries in the D-M-S format by separating the nu-
meric values with a non-numeric character. For example; enter
45°30'50" as 45-30-50 or 45,30,50 or 45+30+50. We sug-
gest separating each of the values by a plus (], minus (5] or comma
(] but any non-numeric character, except spaces, periods, back
slashes, and forward slashes will do.

Trailing values are not needed if the values are zero. For instance,
45°30' 00" may be entered as 45-30. Likewise, an even 55°
should be entered simply as 55.

Enter angular entries in the D.MMSS format by separating the
degrees value from the remainder of the entry with a decimal. For
example; enter 45° 30' 50" as 45.3050. There is no need to enter
any trailing values if the values are zero. For instance, 45° 30' 00"
may be entered as 45.30 (but not as 45.3). Likewise, an even 55°
should be entered simply as 55.

In the D.MMSS format, you must not use decimal points on frac-
tional seconds entries. Simply omit the decimal point. An angle
entry of 45° 25' 35.65" should be entered as 45.253565 and not
as 45.2535.65 or the .65 seconds will be dropped and or flagged
as an illegal Quad Code entry.

The grad is a unit of measure equivalent to 1/400th of a circle.
Grads are expressed as decimal values and may be formatted in
Survey 4.0 with up to 6 decimal places.

In any degrees format, directional entries may be in the form of
bearings, angles left or right, deflection angles left or right, or as
North or South referenced azimuths. In the grads format, while
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entries may be made as bearings, they will always be output as
North or South referenced azimuths.

The information that identifies the directional type is referred to as
the angle code. Angle codes may be entered by number, by two
letter alpha codes, or by pressing function keys. Survey 4.0
provides angle codes in two flavors, largely as a result of keyboard
changes over the years, and also as an attempt to provide you with
compatibility to other COGO programs you may also be using.
These Angle Code Sets are shown below. The desired Angle Code
Set is selected in the Configuration Menu.

Angle Code  Alpha Code Numeric Code Function Key

Northeast NE 1
Southeast SE 2
Southwest SW 3
Northwest NW 4
Azimuth AZ 5
Angle Right AR 6
Angle Left AL 7
Deflect Right DR 8 none
Deflect Left DL 9 none
90° Right 90AR none
90° Left 90AL none

Angle Code  Alpha Code Numeric Code Function Key

Northeast NE 1
Southeast SE 2
Southwest SW 3
Northwest NW 4
Azimuth AZ 5
Angle Left AL 6
Angle Right AR 7
Deflect Left DL 8 none
Deflect Right DR 9 none
90° Left 90AL none
90° Right 90AR none

The Hewlett Packard code set is so named to recognize the nu-
meric codes used by HP and some other manufacturers.
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Combining Angle Entries
and Codes

Measuring Angles

ENOTE

If you are using grads, 90°AR and 90°AL will be renamed to 100g
AR and 100g AL.

In Survey 4.0, all directional data may be incorporated into a
single entry by simply adding an alphabetic or numeric angle
code immediately following the angular data, before pressing ,
or by completing your entry by pressing a function key.

For example, in the D-M-S entry mode a bearing may be input as
37-8-45NW, or as N37-8-45W, oras 37-8-45-4, or finally as
37-8-45 [F4). Inthe D.MMSS or Grads entry modes, the same
entry may be input as 37.0845NW, or as N37.0845W, or as
37.0845-4, or finally as 37.0845 (F4).

In any mode, a space between the numeric entry and an angle code
will not cause a problem; however, you cannot place any spaces
following an alpha code. A space following an alphabetic code
will cause the code to be ignored and will trigger a request to re-
enter the proper angle code. Any improperly entered code will be
similarly treated.

5 IMPORTANT!

If you are using a numeric code attached to the end of a bearing
entry in the D-M-S mode, you must use a non-numeric character
between the Seconds entry and the Code entry as shown above.
You must also include a Minutes and Seconds entry even if the val-
ues of one or both are null. For example, North 45 degrees East
cannot be entered as 45-1, but must be entered as 45-0-0-1 (D-M-
S). An entry of 45-1 is permissible in the D.MMSS mode.

At Bearing or Angle requests in Survey 4.0, you can respond
with the code MA to ask the program to Measure an Angle (MA
- Section 6.02). After entering an instrument point, backsight and
foresight point, Survey 4.0 will compute the angle formed by the
three points and then incorporate that angle as the numeric portion
of your entry. You will then be asked to supply an angle code.
The points used in this routine may be any valid points, i.e. the
instrument point does not have to be the currently occupied point.



Recalling Bearings

Recalling the Last Used
Bearing

Recalling a Calculator
Memory Value

Section 3 - Data Entry 23

Survey 4.0 contains the ability to recall a bearing between any two
points residing in the memory for use in the forthcoming calcula-
tion. To recall any bearing, enter an asterisk * or the letter R
followed by a beginning and ending point (separated by a comma
or a hyphen) at any Bearing or Angle prompt. For example:

*15-21 (or *15,21, or R15-21, or R15,21)

will input the bearing as it lies from point 15 to point 21. If you
omit one or both of the point numbers and simply enter or
=) at a bearing request, the program will prompt you for the
point numbers. Enter them one at a time pressing after each
number, or enter them together, separated by a comma or a hyphen.
The recalled bearing will travel in a direction from the first point to
the second point.

Survey 4.0 also allows you to enter a recalled bearing with an
addition or subtraction operator. For example, suppose the bearing
from point 1 to point 5 is N 45° W. To enter the recalled bearing
from point 1 to point 5 plus 10° 15' 25", (in a D.MMSS format)
enter:

R1,5+10.1525

which results in a bearing entry of N 34° 44' 35" W.

5 IMPORTANT!

The angular entry is treated as a deflection from the recalled
course, with positive entries deflecting to the right, and negative
entries deflecting to the left.

A second method of recalling a bearing is to recall the value last
used. At any prompt for a bearing you may enter the letter L (or
simply press [Ere] ) to reuse the last used bearing. Such a response
to a bearing prompt will cause the bearing of the next course to be
the same as that of the last course. (This will be displayed in the
prompt area as a 0 Deflect Right)

Survey 4.0 contains an integrated surveying calculator, S4-Calc,
which may be used at any time within COGO, or as a stand-alone
product. The calculator includes a host of conversion and trigo-
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3.07
THE REFERENCE
BEARING

3.08
VERTICAL AND
ZENITH ANGLES

nometric functions as well as five triangle solutions and a 16 reg-
ister memory. The calculator is discussed in detail in Section 15.

The S4-Calc calculator contains 10 user-assignable memory regis-
ters, and six automatically assigned triangle memory registers.
Values stored in any of the 16 registers are available inside COGO
at any Angle or Distance request by pressing or function
key E1l. You may then select the desired value by pressing its
corresponding alphanumeric identifier. Note that the entries 0-9
hold values from memory registers 0-9, while entries A-F hold the
three sides and angles of the last performed triangle solution. The
triangle solution angles, entries D-F, are formatted (after your
selection) to match your selected angle entry format.

After the first traverse or inverse procedure in the COGO pro-
gram, a bearing will be retained in the memory as a reference (or
acksight) bearing. The reference bearing is simply the reverse of
the bearing which you traveled on to get to the point which is now
occupied. The reference bearing is the bearing referenced every
time you enter an angle or deflection to the right or left. You may
change this bearing through the use of the Enter Backsight rou-
tine (EB - Section 10.03)

All vertical angles and zenith angles must be entered in the same
format as horizontal angles. The routines contained in Survey 4.0
are set up to accept either vertical or zenith entries, with the pro-
gram determining your intent by using break points set at every 45
degree (50 grad) point from the horizontal plane. The illustrations
that follow indicate how the data entries will be treated.
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0° (0g)
(350g) 315° 45° (50g)
(300g) 270° 90° (100g)
(250g) 225° 135° (150g)
180° (200g)

|:| Range of Zenith Angles

Figure 3-1: Zenith Angles

Zenith Angles: All values between 45 and 135 degrees (50 and
150 grads), and all values between 225 and 315 degrees (250 and
350 grads).

90° (100g)
(150g) 135° 45° (50g)
(200g) 180° 0° (0g)
(250g) 225° 315° or -45°

270° (300g)  (350g or -50g)

|:| Range of Vertical Angles

Figure 3-2: Vertical Angles

Vertical Angles: Any value lying between 0 and 45 degrees (0
and 50 grads), between -45 and 0 degrees (-50 and 0 grads), be-
tween 315 and 360 degrees (350 and 400 grads), and between 135
and 225 degrees (150 and 250 grads).
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3.09
HORIZONTAL
DISTANCE ENTRY

Recalling Distances

Recalling the Last Used
Distance

In all Survey 4.0 routines, horizontal distances are entered just as
if you were keying data into a calculator. Trailing zeros need not
be entered.

Survey 4.0 allows you to recall a distance between any two points
residing in the memory for use in the forthcoming calculation. To
recall any distance, enter an asterisk * or the letter R followed by a
beginning and ending point (separated by a comma or hyphen) at
any Distance prompt. For example:

*15-21 (or *15,21, or R15-21, or R15,21)

will input the distance between points 15 and 21. If you omit one
or both of the point numbers and simply enter (*] or B at
a distance request, the program will prompt you for the point
numbers. Enter them one at a time pressing after each num-
ber, or enter them together separated by a comma or a hyphen.

Survey 4.0 also allows you to enter a recalled distance with an
addition, subtraction, multiplication or division operator (+, -, *,
/). For example, to enter the distance from point 1 to point 5 less
150.25 feet, enter R1,5-150.25.

A second method of distance recall involves recalling the value
last used. At any prompt for a distance you may enter the letter
or simply press to introduce a distance value equal to the
last distance value used.

5 IMPORTANT!

If the last distance was entered as a slope distance, the distance
that will be recalled and used as the last distanced entered will be
the reduced horizontal distance.

You may also reuse the last distance entry, L, in the form of an ex-
pression. For example, L*2, L./3, L+50 and L-35.20 are all
valid entries. This procedure allows for easy, error free entries of
multiples or fractions of many distances.

Additionally, whenever you are prompted for a distance entry
within COGO, the function keys [F1) through [F8) will be predefined
to the following values:
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= L = L*2
= L/2 = L*3
= L/3 = L*4
= L/4 =8
= L/8 (slope distance)

(To use [F9, type in the slope distance and then press (F9).)

Survey 4.0 contains an integrated surveying calculator, S4-Calc,
which may be used at any time within COGO, or as a stand-alone
product. The calculator includes a host of conversion and trigo-
nometric functions as well as five triangle solutions and a 16 reg-
ister memory. The calculator is discussed in detail in Section 15.

The S4-Calc calculator contains 10 user-assignable memory regis-
ters, and six automatically assigned triangle memory registers.
Values stored in any of the 16 registers are available inside COGO
at any Angle or Distance request by pressing or function
key E1l. You may then select the desired value by pressing its
corresponding alphanumeric identifier. Note that the entries 0-9
hold values from memory registers 0-9, while entries A-F hold the
three sides and angles of the last performed triangle solution. The
triangle solution angles, entries D-F, are formatted (after your
selection) to match your chosen angle entry format.

Survey 4.0 contains a second type of calculator in addition to the
surveying calculator, S4-Calc. This second calculator is the
command line calculator.

The command line calculator is a one-line entry calculator. In
other words, you may enter an expression at a bearing or distance
prompt and Survey 4.0 will calculate and use your result as the
entry to the prompt. Expressions are keyed in preceded by the
word CALC.

For example, suppose that you are traversing to a point and you do
not know the polar distance, but you do know the X and Y
components (75 and 382 respectively) of the distance in question.
Knowing that the polar distance is equal to the square root of the
quantity (X squared + Y squared), enter the expression CALC
SQR((75%2) +(382"2) ). Survey 4.0 will calculate the result
and enter 389.293 into the program as your response.
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3.11
SLOPE ENTRIES AND
SLOPE TYPES

5 IMPORTANT!

Note the extra parenthesis in the equation above. It is important
that you enclose each term in parenthesis or the command line
calculator may not function correctly. Follow this procedure
when writing your own macro programs as well.

Survey 4.0 includes a wide assortment of trigonometric and con-
version functions that are available to the command line calculator.
These functions are the same as those available in the Macro
Programming Language, discussed in detail in Section 17.

5 IMPORTANT!

The programming language used to develop Survey 4.0 computes
all angles in radians, although the command line calculator al-
lows you to enter data in D.MMSS, D-M-S or Grads format.
However, you must use a conversion function to convert TO and
FROM the radian values. See Section 17 for a discussion of these
conversion functions.

When entering distances in the COGO routines, (except within

the Intersection routines), you may be prompted for a Slope
Angle. This may either be a zenith or a vertical angle as dis-
cussed in Section 3.08. The angle entry rules found in Section
3.06 also apply to slope angle entries. If you are entering a hori-
zontal distance with no slope distance, simply press the key at
the prompt for the slope angle.

On Survey 4.0's Configuration Menu you will be given the oppor-
tunity to select whether or not you want to be prompted for the
slope angle after every distance entry. If the majority of your dis-
tances were taken without the use of a slope angle, you might wish
to disable the automatic prompt. If the prompt is disabled, a slope
angle may still be entered by placing a letter S (or pressing [F9])
immediately after the distance, for example, 1250.44S. The S
must not be separated from the numeric value by a space or any
other character, nor should a space or other character be placed
after the S.
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In Survey 4.0, there are five available methods for entering eleva-
tions and slope distances and reducing the entered data to hori-
zontal and vertical distances. Two additional methods exist for
those instances when you are using horizontal distance data along
with plus/minus readings or elevations. The methods are:

by Assigned Elevations;

by EDM Slope distances;

by EDM Slope distances - Mining Option;
by Levels (plus and minus shots);

by Simple Slope Angles;

by Stadia distances;

7. by Total Station.

A

The desired method is selected from the Configuration Menu. A
discussion of each method follows, including complete data entry
instructions. Refer to these instructions whenever you see the
Slope Angle prompt.

The Assigned Elevations method is actually not a slope reduction
method at all, but rather just a convenient way for you to enter the
known elevation at each target point. Type in the elevation and
press [Ere]. If you do not know the elevation for a particular point,
just press 0 [Ete]. Pressing without first typing in an elevation
value will cause Survey 4.0 to use the "last used" elevation.

Upon entering the EDM reduction routine, you will be asked to
provide certain information regarding your instrument and target
setups. Listed below, and also shown graphically in Figure 13-5,
these are:

Height of the Theodolite - Type in the actual height of the
scope of the theodolite above the ground surface and press [Ene].
This is not an elevation!

Height of the Distance Meter - Type in the actual height of the
EDM above the ground surface and press (Ete]. This is not an
elevation!

Height of the Target - Type in the actual height of the target
(sighted by the theodolite) above the ground surface and press
(Ee]. This is not an elevation!
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EDM Slope Reductions -
Mining Option

Leveling

Height of the Prism Assembly - Type in the actual height of
the prism center above the ground surface and press Cewe). This is
not an elevation!

After entering the required data, Survey 4.0 computes horizontal
distance solutions for four elevations. You select from horizontal
distances at:

The EDM elevation;

The Average (EDM/Target) Elevation;

The Target Elevation;

Sea Level.

After the first time you enter all of this data, the program will re-
tain the difference between the H.1.'s of the EDM and theodolite
and also the difference between the H.I.'s of the prism and target.
Each subsequent access of the EDM reduction from within COGO
will ask only for a H.I. of the theodolite and the target. The H.I. of
the EDM and the prism assembly will then be calculated from the
retained information and presented for your approval. If the setup
information has not changed, simply press to accept the EDM
height and prism height. If the setup has changed, type in the
correct values before pressing [“Ente].

5 OPTION
If you have activated the Curvature and Refraction correction on
the Configuration menu, all EDM computations are corrected for

curvature and refraction through the use of the formula C+R=
(0.574)(K2) where K is the distance measured in miles.!

The EDM - Mining Options reduction routine, is functionally
equivalent to the regular EDM routine. The only difference being
that the heights are measured down from the roof of the mine in-
stead of up from the floor. Refer to the EDM Slope Reductions
section for a discussion of the prompts.

The Leveling method is not actually a valid method for handling
slope distances. Instead, this routine is only to be used for setting
the elevations of points by using plus and minus shots. Upon en-

L BOUCHARD, H. and MOFFITT, F. H. Surveying.: International Textbook Company, Scranton, PA, 1965.
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tering the levels routine, you will be asked to provide certain in-
formation regarding your instrument and target setups. These are:

Height of the Instrument - Type in the actual height of the
scope of the instrument above the ground surface and press Fnte].
This is not an elevation!

Rod Reading at Foresight - Type in the actual rod reading at
the foresight point and press (Ete]. This is not an elevation!

Survey 4.0 assumes that the original distance entered is not a slope
distance at all, but rather it is a horizontal distance. The only effect
that the H.I. and rod readings have on the leg in question, is in the
setting of the elevation at the foresight point.

ENOTE

When you are computing the locations and elevations of several
points using the Side Shot routine, after your initial height of the
instrument entry, the program will present the HI for your con-
firmation. Simply press to bypass the prompt and proceed to
the Rod Reading prompt.

The slope angle is the only entry required for this method. Basi-
cally, the program assumes that the H.I.'s of your EDM, theodolite,
target and prism assembly are relatively equal and any differences
lying therein do not adversely affect the distance reduction.

Upon entering the stadia reduction routine, you will be asked to
provide certain information regarding your instrument and target
setups. These are:

Stadia Interval Constant (K) - Type in the stadia interval con-
stant and press [Ete]. After your initial entry, this value is retained
and you will not be prompted for it again during the same COGO
session.

Distance from Center of Instrument to Principal Focus
(C) - Type in the value for C and press [Ene]. After your initial en-
try, this value is retained and you will not be prompted for it again
during the same COGO session.



32 Section 3 - Data Entry

Total Station

Height of the Instrument - Type in the actual height of the
scope of the instrument above the ground surface and press Fnte] .
This is not an elevation!

Reading - Type in the actual rod reading (middle stadia hair) at
the foresight point and press (Ete). This is not an elevation!

After your initial use of the stadia routine, subsequent accesses will
require only the entry of the instrument height and rod reading.

5 IMPORTANT!

To utilize STADIA reductions, the program assumes that you have
entered the STADIA INTERVAL (the difference between the top
and bottom stadia hairs) as the actual distance entry. Entering an
actual distance instead of the Stadia Interval at the Distance
prompt will result in a warning message. The program will re-
quire verification of any interval value greater than 9.

The Total Station option is another routine that does not actually
reduce a slope distance. Instead, Survey 4.0 assumes that the dis-
tance entered is a horizontal distance. You are then asked to
supply additional information regarding your setup, after which an
elevation is computed.

Height of the Instrument - Type in the actual height of the
scope of the Total Station above the ground surface and press [CEne].
This is not an elevation!

Vertical Distance - Type in the actual measured vertical distance
and press [Ene]. Enter this value as a negative if you are shooting
downhill. This is not an elevation!

Height of the Prism Assembly - Type in the actual height of
the prism center above the ground surface and press Cete]. This is
not an elevation!

After the first time you enter all of this data, the program will re-
tain the H.L.'s of the total station and also the prism. In each sub-
sequent access this information is presented for your approval. If
the setup information has not changed, simply press to accept
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each entry. Otherwise, type in the correct values before pressing
(Ene].

When entering coordinate values into the Survey 4.0 routines, you
will use the coordinate entry dialog box. Whenever the dialog box
appears, it may or may not have coordinate values shown in the
entry fields. This of course, depends upon whether or not the point
number you entered already has coordinates.

If the dialog box's entry fields show coordinates, you can clear
each field by placing the cursor in the field and pressing (Az)C].
Then type in the correct value and press or until you
have corrected and/or completed all of the entries. In Survey 4.0
you will have three entries to complete, these being the Northing,
the Easting and the elevation. In Survey Lite, you will not be able
to assign an elevation.

During data entry, it is inevitable that mistakes will be made.
Survey 4.0 contains features and routines to help you correct er-
rors. Often, errors may be corrected using the Coordinate
Transformation routine (CT - Sections 10.07 through 10.09),
but sometimes you will need more power. Just remember, power
comes with a price.

As a by-product of SIMPLE, Simplicity's macro programming lan-
guage, Survey 4.0 contains keystroke recording, keystroke edit-
ing, and keystroke playback to make correcting errors easier.
Unfortunately, these features also make it considerably easier for
you to trash your data.

The keystroke recording, editing, and playback features are de-
signed for internal use in the traverse adjustment routines, and in
macro programming. While these features are not necessarily in-
tended for use in correcting your entry errors, we realize that many
users will attempt to utilize them for that purpose.
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What Can Go Wrong?

When Can It Work?

2LLLL WARNING! 22222
Serious irreparable damage to your data files WILL result from
the misuse of the keystroke recording, editing, and playback fea-
tures! Simplicity Systems, Inc. will not be responsible for any data
loss you may experience.

If you are not 100% certain that you know what you are doing
with these routines, DO NOT USE THEM!

If we still haven't convinced you that you could experience trouble,
make sure you have backup copies of all pertinent files stored in
some location other than your designated data directory, before
using the Run File routine (RF - Section 12.04).

Suppose you are working in a job where the base point coordinates
already exist in a data file. You start the job, enter the data file
name, and turn the keystroke recording on to save your work. You
start at point 1 which is already in memory. As your work
progresses, you set several hundred points based in part on the lo-
cation of base point 1, as well as several other points that were
previously computed and loaded from the data file. So far, no
problem.

Now, using Coordinate Transformation, you rotate, translate and
scale the data to match a different coordinate system. It is only af-
ter that operation that you realize that you made an error early on
in your work. No problem, you think...You'll just correct the
keystroke file and rerun it. Right?

WRONG! You see, the keystroke file recorded calculations that
were based on coordinate point values existing in your data file at
that particular moment in time. But the translation routine re-wrote
those points with new values, so your original basis has been
changed. And, when the basic components are changed, so is the
outcome. BE WARNED, BE CAREFUL!

Keystroke recording, editing and playback will work with the few-
est problems when you are just starting a new job, and you have
yet to place any coordinate values into a data file. If you use it any
other time, be prepared to manually review and edit the keystroke
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file (using the S4-Edit program) before re-running it. Remember to
make backup data files before re-running any keystroke file!

When keystroke recording is On, Survey 4.0 records your key-
strokes into a disk file. To activate keystroke recording type SK
(Save Keystrokes - Section 12.03) at any Select Routine
prompt. If no keystroke file exists, one will be opened at that time.
If a file already exists for the job you are working on, you will be
asked if you want to (Alppend or @)verwrite the file, or (Murn the
recorder off. If you choose to append a file, your new work is
added to the end of the existing file. If you elect to overwrite the
old file, a backup file will be created, and a new keystroke file will
be started.

Keystroke files are located in your data directory and they share
your data file's root name. The filename extension is KEY. A
backup keystroke filename extension is BKY. If you ever need to
reuse a backup keystroke file, use the DOS REName command to
change the filename extension to KEY. If you see a file with a
KE- extension, that is a backup file of a key file that was edited
using the Edit File routine (EF - Section 12.02) or the S4-Edit
program (Section 16).

Keystroke editing allows you to view your keystroke file and make
corrections to any data that was omitted or incorrectly entered.
The editing routine, accessible from within Survey 4.0, uses the
program S4-Edit, which is discussed in detail in Section 16.

To edit your keystroke file, type EF at any Select Routine
prompt and then press when you are prompted for a file name.

When you have finished editing your keystroke file, you can replay
it to correct your data by typing RF (Run File - Section 12.04) at
any Select Routine prompt. Survey 4.0 will replay your entire
session.

Prior to pressing RF, you may want to use the editor to change
your printer output settings within your keystroke file. Look for a
group of SET statements, and within this group, a statement that
reads SET Printer = value. Changing the value changes your
output device as follows: 0 = Display Only; 1 = Display and
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Trouble Guaranteed
If You...

Printer; 2 = Display, Printer & Disk File; and 3 = Display & Disk
File.

There are a couple of actions that can guarantee you trouble
during a keystroke file playback. They are: manually inserting
certain routine codes into a keystroke file; and using an indirect
Enter and Assign (EA - Section 10.15) in COGO.

The following routines are never recorded into a keystroke file.
(Section numbers are in parenthesis)

An Advance Printer (App. E) oP Overwrite Protection (10.06)
AN Auto Numbering (10.04) PB Previous Backup (App. E)

AX ASCII File Exchange (12.01) pC Pop-up Calculator (11.04)

CcB Copy Block (10.13) PD Print Input Data (11.13)

cg Clear Junk (App. E) QU Quit to Menu (14.01)

cM Configuration Menu (11.01) RC Recover Coordinates (10.22)
cw Clear Work Space (11.02) RE Remarks (11.12)

DF Define Figure (10.14) RF Run File (12.04)

Ds DOS Shell (11.15) RM Run Macro File (12.05)

EF Edit/View File (12.02) RP Renumber Points (10.05)

FM File Manager (13.10) RR Write RoadRunner File (12.09)
FR Free RAM Report (App. E) sc Store Coordinates (10.21)

KL Keyboard Lock (11.06) SK Save Keystrokes (12.03)

KS Keystroke Save (App. E) sY Exit to System (14.02)

LE LegalEase Processor (12.08) TF Traverse Fix (App. E)

LF Write Legal File (12.07) U1l-u9 Utility Programs (13.01-09)
ND Name Define (10.19) uP Upgrade (13.11)

NJ Start a New Job (14.03) vs View Coordinate Screen (11.14)
oD Offset Define (10.18) wM Write/Edit Macro File (12.06)

Just remember that anytime you manually edit any routine into a
keystroke file, you run the risk of crashing. If you manually edit
any of the above routines into your keystroke file, it will crash
during playback, and destroy your data file!

An indirect Enter & Assign occurs any time you are asked to
furnish point coordinates, when you are not actually in the Enter
& Assign routine. For example, an indirect assignment occurs
when you inverse to a point that has not been assigned coordinates,
and Survey 4.0 prompts you for them. What happens during
playback is this: Survey 4.0 finds the coordinates in the data file
so the indirect assignment is no longer needed, but the commands
are still there. Unless you edit the indirect assignment out of the
keystroke file, the file will contain commands it is not expecting,
causing it to crash.
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Survey 4.0 uses up to 16 significant digits for internal calculations.
However, despite this high degree of accuracy, there may be times
when you experience rounding errors. Generally these errors
manifest themselves somewhere in the second or third decimal
place, or beyond. But in almost every case except accumulated
stationing, these are not errors generated by the program's
handling of data. They are user-introduced errors.

We are often asked what data items will produce the best solution.
For example, in terms of curve solutions (including the macro
programs), it seems that many users believe that a curve solution
based on certain parameters may be more accurate than that same
solution based on a different set of parameters. Actually, the pa-
rameter type makes no difference at all. The accuracy of any
solution is based on the precision of the data entered. Once this
fact is understood, you will have an easier time of selecting the best
data to be entered.

For example, suppose that you have the following curve data:

Delta 35°00'00"
Radius 750.00
Arc Length 458.15
Tangent 236.47
Chord 451.06

Depending upon which two parameters you use to compute the
other values, you will generate slightly different curve data every
time as seen in the table below:

Parameters Delta & Radius & Tangent & Arc &

Used Radius Chord Chord Radius

Delta 35°00'00"  35°00'00.4"  34°59'33.6"  35°00'00.3"
Radius 750.00 750.00 750.1545061 750.00
Arc 458.1489287 458.1502926 458.1472447 458.15
Tangent 236.4740917 236.4748415 236.47 236.4746807
Chord 451.0586992 451.06 451.06 451.0597212

As can be easily seen from the above table, the precision data
directly affects the accuracy of the solution. Only the first solution
based on the delta and radius is exact, as every other solution failed
to produce the exact same delta and radius. Remember: For the
most accurate solution, use the most precise data that you have.
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Accumulating Errors

The Survey 4.0 Examples

From time to time, you may notice slight errors creeping into your
stationing values. These are accumulating errors. When you gen-
erate stationing, Survey 4.0 accumulates the stationing ina 16
significant digit value. You may however, be reporting stationing
to only two or three places, and therein lies the problem. For ex-
ample, assume that you have three points to which you wish to
assign stations. The actual inversed distances between these
points, the inversed distance to two places and the stationing to two
places is shown below.

Actual Accumulated Reported Accumulated Reported

Distance Actual Dist. Distance Reported Dist. _ Station
0.00000 0.00000 0.00 0.000 0+00.00
100.07451 100.07451 100.07 100.07 1+00.07
100.27138 200.34589 100.27 200.34 2+00.35
100.64483 300.99072 100.64 300.98 3+00.99

As you can see, the final difference between the Accumulated Re-
ported Distance and the Reported Station is 0.01. This is the
accumulated error. Internally however, the actual stationing value
is 300.99072, which is right where it should be.

Generally, accumulating errors will correct themselves somewhere
down the line. The only time they can actually affect data is if you
start stationing at a point that has been already assigned a station.
For example, if you started another stationing run from the last
point as shown above, the starting internal station value would be
3+00.99. Since the internal stationing value was 300.99072 when
that station was established, subsequent stations will be in error by
0.00072.

When you work through the example solutions presented in this
manual, you may experience slight deviations from the printed re-
sults. This is not uncommon, and can be traced to the methods
used to establish the given data. Generally, if you use the Enter
and Assign routine (EA - Section 10.15) to assign the given
points, you will have greater success in matching the printouts.
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Section 4
Getting Around

The Survey 4.0 working screen is divided into four regions: the
Menu Bar; the Prompt Area; the Work Space; and the Key &
Message Area.

Line Curve Inter Area Point Misc File Util Exit Info

Select Routine

F1-Line Routines F4-Area Routines F7-File Routines F10-Info
F2-Curve Routines F5-Point Handling F8-Utility Routines ? -Help
F3-Intersecti F6-Misc. & 1/0 F9- Exit Routines F12-Help

The Survey 4.0 Working Screen. Figure 4-1

The first region is the Menu Bar which consists of a single line of
menu names at the top of the display. It is from this bar that the
pull down menus appear.

The second region consists of the next seven lines and is referred
to as the Prompt Area. This is the area of the screen that will
display all of the program prompts, message boxes and option se-
lection boxes. The prompt you will see when first opening this
screen is the Select Routine prompt.

The third region consists of everything from the prompt area, down
to the bottom three lines of the screen. If you are using a CGA
display or an EGA display with a non-enhanced monitor, this
region is about 13 lines long. An EGA with an enhanced color
monitor will yield about 31 lines, while a VGA screen will produce
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The Key & Message Area

4.02
SELECTING ROUTINES

Pull Down Menus

about 38 lines. This is the Work Space, the area that will contain
the results of your calculations.

The fourth and final area of the screen is the Key & Message arca
which consists of the bottom three lines of the display. In this area
you will see a listing of the function keys that are active at any
given time. Occasionally, this area will also contain a message
which will serve to clarify a procedure in progress.

Routines are generally selected from the Select Routine prompt
in coordinate geometry by one of two methods: selecting routines
from the pull down menus; or entering a two letter code.

The menu method consists of a series of nine pull down menus
which correspond to Section 6 through Section 14 within this
manual. A 10th menu is an informational menu that reports on
disk space, point capacity, program version and serial number, and
registration information. The technical support hours and
telephone number are also included on this screen.

To pull down any menu, press the function key for the desired
menu at the Select Routine prompt, or press (Al and the key
corresponding to the menu's hot key, highlighted by a different
color on the menu bar. For example, pressing (E1) or will
access the Line Routines pull down menu.

The function key assignments for each menu are shown on the
bottom of your display whenever you are at the Select Routine
prompt.

Once you are inside a menu, use the (1] and (1] arrow keys, or your
to move the highlight bar inside the menu to the chosen
routine, or press the routine's highlighted hot key to move the
highlight bar directly to the routine. Note that the menus incor-
porate a wrap around function. In other words, to go from the
bottom item of a menu to the top item of the same menu, you need
not press (1) you reach the item. Instead, press 3] one time and the
highlight will wrap around to the top menu item. This function
works equally well in a reverse fashion. Other keys that function
inside a menu include: to go to the top of the menu; End) to go
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to the bottom of the menu; and hot key to run a particular
routine.

Once you have chosen and pulled down a menu, you may select
any other menu by using the (9 and 5] keys, or by pressing the
assigned function key. Changing menus via the use of the arrow
keys also incorporates a wrap around feature similar to that de-
scribed above.

When you reach the desired routine, you must press to acti-
vate it. You may also access the help screen at this time by
pressing or (2], after which you will be asked if you would like
to run the routine.

Depending upon program exit option availability and also upon
your program version, Survey 4.0 or Survey Lite, some menu op-
tions will appear dimmed. These items are disabled, except for the
help screens. Also, no selections may be made from the In-
formation Menu.

To pull down any menu from a Select Routine prompt, point to
the menu and click the left mouse button. To select an item inside
a menu, point to the item and click the left mouse button. To view
the help screen for an item inside a menu, point to the item and
click the right mouse button.

ENOTE

The mouse works only when the Mouse Capable setting on the
Configuration Menus is set to On.

Using the two-letter code method simply involves the entry of the
two-letter codes that are shown on the pull down menus. Two-let-
ter codes may be entered at the Select Routine prompt or at any
request for a point number, but not while any pull down menu is
being displayed.

When entering a two letter code at the Select Routine prompt,
do not follow the code with an keypress. However, when en-
tering a two letter code at any other time, you must follow the code
letter with an keypress.
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4.03
HELP SCREENS

4.04
THE IMPORTANCE OF
A GOOD START

The GoTo Option

4.05
EXITING A ROUTINE

Survey 4.0 contains many help screens designed to assist you
without getting in your way. Help screens accessed from the pull
down menus describe the various Survey 4.0 routines and list the
data required to run them. To access a help screen for a pull down
menu item, place the highlight bar on the item and press (7] or 1.
Mouse users may view the help screen for an item by pointing to
the item and clicking the right mouse button.

Help screens are also available for nearly every prompt in the
COGO program. If a help screen is available, the Key and Mes-
sage area of your display will indicate that help is available by
pressing key [Ff2). If you do not have an 12 key, you can still ac-
cess the help by pressing (H) [Enel] .

The COGO Start At command (ST, Section 10.01), is indeed a
very important way to begin, for two reasons. First, several of the
COGO routines cannot begin without a data point in the memory.
Start At is used to identify such a data point.

As you proceed through the routines, the last point you use be-
comes the currently occupied point, or in effect, the point from
which the next computation will begin. Use Start At if you wish
to start from a different point.

The second reason to use Start At lies in the fact that the Start At
routine clears the traverse length and area accumulators. In order
to produce an accurate area calculation of a traverse, you must
begin by using the Start At routine.

Survey 4.0 also includes a GoTo Point option (GT, Section
10.02). The GoTo Point option should be used when you want to
jump to a particular point without resetting the traverse length and
area accumulators.

While using the coordinate geometry routines, responding to any
prompt with or@ will allow you to select a new
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routine within COGO. Often, you will find that key F10) has also
been assigned to the exit function. The Esc] key will also exit most
menu items where a single keypress entry is expected.

The exit key presses, (E) Cie], @ or [Ff0), may also be used to
re-start a routine to correct an erroneous data entry. At any
prompt, you may use an exit keypress to exit the prompt. Then re-
enter the routine code and resume your operation with the correct
data.

While in COGO, an alternate method for changing routines also
exists. At most requests for a point number, type in a routine code
and press [Ete]. The program will switch to the selected routine.
Due to the modular nature of Survey 4.0, a few routines do not
allow for switching routines in this manner. In those instances, you
will be returned to a Select Routine prompt, where you may re-
enter the routine code.

Survey 4.0 contains error handling routines to guard against data
loss caused by a bad response to a request for data. In most cases,
if the error is user-correctable, the program will allow you to cor-
rect the condition and continue. In all other cases, the program
will route you back to a Select Routine prompt after reporting
the error or allow you to return to DOS.

If your error is simply a bad point number or a typo in your bearing
entry, remember that the exit key presses, (E) Fe], @ or [F0)),
may also be used to re-start a routine to correct an erroneous data
entry. At any prompt, you may use an exit keypress to exit the
prompt. Then re-enter the routine code and resume your operation
with the correct data.

Computational errors may be corrected through the use of key-
stroke files, as discussed in Section 3.13.

As discussed in Section 3.05, Survey 4.0 allows you to create
defined figures that can contain a call to another figure. This fea-
ture may produce an endless loop if you are not careful. For ex-
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The Great Escape

ample, suppose you have a figure that calls a second figure, and
the second figure contains a call to a third figure. No problem so
far. But suppose the third figure contains a call to the first figure.
If that happens, Survey 4.0 will continue to cycle through endless
reams of paper as it travels from figure 1 to 2 to 3 to 1... and so on.
This is an endless loop.

If you ever find yourself locked in an endless loop, escape is
possible. All you have to do is press and you will return to a
Select Routine prompt.
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Section 5

Startup and Configuration

You may begin Survey 4.0 by either: typing SST to start the
Simplicity Systems Menu and then selecting Survey 4.0; or by
changing to the Survey 4.0 directory and typing CGStart [Ene].

When you start Survey 4.0, the first screen you see is the title
screen. If you have an EGA or VGA graphics adapter installed in
your computer, the screen should look similar to the screen below,
otherwise, you will receive a text screen. The bottom line of either
screen contains the prompt line:

<Enter> to Continue  <C>to Configure  <Q> to Quit

Coordinate Geometry
Solutions for Land Surveyors

Registered To:

<Enter > to Continue <C> to Configure <Q> to Quit

The Title Screen: Figure 5-1

Make your selection by pressing the appropriate key, but be aware
of the fact that some items on the Configuration Menu are only
available when the menu is accessed from the title screen. This is
done to maintain data integrity, and these items are identified in
Section 5.04.
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5.02
THE CONFIGURATION
MENU

5.03
THE MENU ITEMS

The Configuration Menu is used to define operating parameters,
either on a semi-permanent or temporary basis. Generally, most of
the Survey 4.0 operating parameters will be set only once. Some
however, will be adjusted from time to time. The Configuration
Menu is available from the title screen by pressing [C]. You may
also call the Configuration Menu from inside COGO by typing CM
at a Select Routine prompt.

Survey 4.0 Configuration S/N: 920701-4

Audio Prompt:  On Highlight choice & press B4
Angle Code Set: SSI Angle Codes or press [E3 to exit this menu
Angle Default: No Default

Angle Format: D.MMSS Prn. Prec. - Area:

Angle Output: Bearings Prn. Prec. - Bngs:

Angular Units: Degrees Prn. Prec. -Crds: 5

Area Units: Acres Prn. Prec. - Dist: 3

Az. Direction: North Prn. Prec. -Elev: 3

Clock Display:  Off Print Elevations:  Off

Control Char: None Print Input Data: Off

Degree Symbol: ° Print Point Names: Off

Mouse Capable: On Save Keystrokes: Off

Output Device:  Display Only Slope Corrections: None

Page Format: Line by Line Slope Prompt: Off

Printer Type: Dot Matrix Slope Type: EDM

Prn Lines/Pg: 66 Station Format: 0+00
Parallel Port Lpt1 Video Config: VGA & Enh.
Path to Confg: C:\SIMPLCTY\CONFIG\

Path to Data: IMPLCTY\SURVEYS\

Path to Prgms:  C:\SIMPLCTY\

Press <H> for Help

The Configuration Menu: Figure 5-2

The next several pages contain a listing of the Configuration Menu
items. Each item is accompanied by a brief description of its
function and available settings. To select any item, use the cursor
control keys to highlight the item and press FEite]. Press (H for
Help on any highlighted item. Mouse users may select an item by
clicking the left mouse button on the item, and can access Help by
pointing to an item and clicking the right mouse button. Keyboard
cursor control is handled by the following keys:

or moves from one column to the next.

moves up one item in the current column

or moves down one item in the current column
Page Up moves to the top of the current column
moves to the bottom of the current column
moves to the top of the left side column

m
>
(=%

moves to the bottom of the right side column
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In many cases, the selected item is a toggle switch, changing from
one condition to another and then back again. Other items will
present a selection box of choices. To choose from the selection
box, move the highlight bar using your (1] or (i] arrow keys or your
and press [Ene], or use your mouse to point to your desired
choice and double-click the left button. A third type of item is an
input item, which requires you to type in a response and press [“Ete].

When you have finished making changes, exit the Configuration
Menu by pressing (or clicking your left mouse button on) and
your changes will be saved for use in future work sessions.

When the Audio Prompt is On, Survey 4.0 alerts you to entry
errors and certain other messages with an audible beep. Some-
times the audio signal conflicts with the operating BIOS on certain
computers causing the program to lock up. Should this occur, turn
this option to O£ £. This item is a toggle setting.

The Angle Code Set assigns the angle code numbers. Sets in-
cluded are the Hewlett-Packard (HP) code set and the Simplicity
Systems, Inc. (SSI) code set. This item is a toggle setting. The
code sets are shown below:

SSI Code Set Common to Both HP Code Set

Numeric Function  Quadrant or Alpha  Numeric Function
Code Key Direction Code Code Key
1 Northeast NE 1
2 Southeast SE 2
3 Southwest SW 3
4 Northwest NW 4
5 Azimuth AZ 5
6 Angle Right AR 7
7 Angle Left AL 6

8 none Deflect Right DR 9 none

9 none Deflect Left DL 8 none
none 90° Angle Right 90AR none
none 90° Angle Left 90AL none

(If you are working in grads, the 90° values become 100 grads.)

The Angle Default establishes the directional data type of any
angle entry that does not include a Quadrant Code. If set to No
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Angle Format

Angle Output

Angular Units

Area Units

Azimuth Direction

Default, all angular entries will require a quadrant code to es-
tablish the correct direction. If an Angle Default mode is set, any
quadrant code entered with an angle entry will override the Angle
Default setting. This item produces a selection box containing
these choices: None; Azimuths; Angle Right; and De-
flect Right.

The Angle Format option sets the entry format for your angular
data. If you are working in degrees, select the D-M-S format or
the calculator style D.MMSS format. If you are working in grads,
this item is automatically set to a decimal format and is controlled
by the Angular Units setting. This item is a toggle setting.

The Angle Output option specifies the output format of your di-
rectional data, either as Bearings or Azimuths. If azimuth
output is chosen, the azimuth orientation is set by the Azimuth
Direction setting. If you are working in grads, this item is auto-
matically locked as Azimuths. This item is a toggle setting.

The Angular Units option sets the angular units as either De -
grees or Grads. If set as degrees, the actual entry format is set
by the Angle Format option. If set to grads, the entry format is
set to decimal, and the precision is set to six places. The Degree
Symbol also changes to 'g' and Angle Output is set to Azi-
muths. This item is a toggle setting.

The Area Units option specifies area output values as English or
metric units. This item produces a selection box containing these
choices: Acres & Square Feet; Cuerdas & Square Me-
ters; or Square Meters & Hectares. (Conversions used: 1
acre = 43,560 sq. ft; 1 hectare = 10,000 sq. m.; 1 cuerda =
3,930.3956 sq. m.)

The Azimuth Direction option sets the default azimuth reference
as North or South. Once set, all references to any azimuth in
Survey 4.0 assumes the chosen directional basis. This item is a
toggle setting.
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When the Clock Display is On, Survey 4.0 displays a real-time
clock in the upper right corner of the main work screen. This clock
is incompatible with some computers, causing Survey 4.0 to lock
up. Should this occur, turn this option to Of£. This item is a
toggle setting.

The Control Characters option sends control codes to a printer
to enable font selection and forms control. Up to three numeric
control codes may be entered. For example, on some Epson print-
ers, the codes 27 & 15 will set the printer to print in a condensed
font. Check your printer manual for specific codes. Entering any
control codes also triggers the program to insert a left margin on
your printouts, to permit binding the printouts in a notebook.

5 WARNING !

Avoid entering printer codes which will change the printer spacing
to less than 12 characters per inch. Entering printer codes for
pitch settings of less than 12 characters per inch, (such as 10 cpi
Pica), results in text lines wrapping around to the next printed line
and disables any effective forms control such as skip over perfora-
tions, form feeds, etc. If you intend to use a 10 character per inch
font, DO NOT introduce any printer control codes at the
Configuration Menu level. Instead, use your printer's control
panel to select fonts.

The Control Characters option is an input item. You will be
presented with a three line entry window showing the current code
settings. Either type in new setting numbers over the old data or
clear the line first by pressing (A [C]. Use your () or 3] arrow
keys or to navigate between the lines. (@] restores the old
settings. Remember to enter zeros or clear any lines you do not
want to use. To exit the input screen, press after any entry, or
after the third entry.

5 HINTS

1. To insert a left margin on printers that require more than three
control codes, enter the codes 32 (space) and 8 (backspace), and
then set the desired printer font from the printer control panel.

2. After exiting Survey 4.0, remember to reset your printer to
cancel the control codes. This can be accomplished by turning
your printer off and back on.
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Degree Symbol

Mouse Capable

Output Device

The Degree Symbol option defines the character that follows
angular data. This item produces a selection box containing these
choices: a degree symbol °; a space; a lower case d; or a lower
case g if you are working in grads. Some printers (particularly
Epson) cannot print the ° symbol.

The Mouse Capable option enables and disables mouse opera-
tion. When On, you may use a mouse to pull down the routine
menus and to select menu items and options in any dialog box.
This item is a toggle setting.

The Output Device option directs your computational output to
the monitor and/or printer and/or to a disk file. Disk files are in an
ASCII format for later printing via a word processor or DOS, and
may also be viewed in the Edit/View File routine. This is a menu
item that provides a selection box containing the following
choices: Display Only; Display/Printer; Display/
Printer/File; and Display/File. (If you are using
Survey Lite, the disk file options will not be visible. If you are
running a demo version, you may only use the display.)

If you select a printer option, two additional selection boxes are
presented. The Printer Check selection box contains two
choices: Use Printer Check; and No Printer Check.
Printer Check is used to eliminate device timeout errors caused
when your printer is not ready to print. Your computer may not be
compatible with this routine. If Survey 4.0 locks up while at-
tempting to print, select the No Printer Check option.

The Carriage Return/Line Feed selection box also contains
two choices: CR & No Line Feed; and CRwith Line Feed.
Some printers automatically add a line feed whenever a carriage
return is issued, and some do not. Survey 4.0's printing routine
normally adds a line feed to the carriage return command. If you
find that your printouts are double spaced, select CR & No Line
Feed. Ifyour printout does not advance after each line, select CR
with Line Feed.
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The Page Format option sets printer output to be in a Line by
Line format for dot matrix printers, or in a Whole Page format
common to laser printers. In the Line by Line format, each line is
sent to the printer as it is composed. In the Whole Page format,
output is stored until an entire page is composed. While you can
use the Whole Page setting on any printer, do not attempt to
use the Line by Line setting on a laser printer. This item is a
toggle setting.

The Printer Type option establishes the proper command for a
form feed. Unless you use an HP Laserjet printer, select Dot
Matrix as your printer type. If your printer fails to issue form
feed commands, change this setting. This item is a toggle setting.

The Printer Lines/Page option establishes the number of lines
that the program prints before issuing a form feed command. The
value is established by subtracting 6 from the number entered. The
result governs all forms control such as form feeds, page
numbering and headings. This is a modified input item that ac-
cepts a maximum of two keystrokes, thus limiting your entry to a
maximum of 99 lines. Do not press after entering a two digit
number.

The default value for an 11" long page at 6 lines per inch is 66
lines. You may reduce the amount of "white space" at the bottom
of your form by increasing this value to 69 or 70.

The Parallel Port setting tells Survey 4.0 where it can find your
printer, either on Lpt1 or Lpt2. Ifyou have a serial printer on a
COM port, set this option to Lpt2 and include the following
command in your CGStart.BAT file:

MODE LPT2:=COMn:

where n is the designation number of the serial port that your
printer is actually connected to. In the CGStart.Bat file, the mode
command must come before the command S4-Title.

The Path to Config, Path to Data and Path to Programs
settings let Survey 4.0 know where to find the configuration, data,
and program files if Survey 4.0 is running on a network or multi-
user system. See Section 5.05 for more information on pathname
rules.
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Printed Precision
Area
Bearings
Coordinates
Distances
Elevations

Print Elevations

Print Input Data

Print Point Names

ENOTE

A Site License is required for network and multi-user systems!
(See Section 2.02)

When you call a path item, Survey 4.0 presents you with a one line
input field containing the current path setting. Press to clear
the setting and then enter a new one, or simply type over the old
setting, making sure to erase all remnants with the e8], If you
need to make minor changes to the existing setting, use your (4 and
arrow keys to position the cursor and make your changes. Press
when you are finished.

The Printed Precision options set the decimal formats for
printed data. This is printed precision only. Internal values are
computed with 17 digit precision on all values except elevations,
which are computed to 8 places. Remember: An elevation field is
is only 8 places. For example, set 6 decimal places and only 2 will
remain to the left of the decimal point. These items present a
selection box containing values ranging from 0 to 8 places, de-
pending upon the item being set.

The Print Elevations option enables and disables the printing of
elevations with your output data. The Printed Precision - Ele-
vation option actually controls the output format. When On,
Survey 4.0 prints an elevation for each computed point. This item
is a toggle setting. This item is not accessible in Survey Lite.

The Print Input Data option enables and disables the printing of
your entered data on your data printout. Including input data
provides a convenient log of the data and procedures you used to
complete your work. When On, input data is printed. This is the
only method available to print out your input data.

The Print Point Names option activates and deactivates a con-
tinuous output of point names or descriptors. When On, Survey
4.0 includes point names on the printout and prompts for point
names at each new point. Including point names reduces the speed
of the program since point names are stored in a disk file and not in
RAM. A RAM disk minimizes this speed reduction. See
Appendix C for details on optimum system configuration. This is a
toggle item.
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The Save Keystrokes option activates and deactivates the re-
cording of all data entry and keystrokes to a disk file. The result-
ing file may be edited and rerun to correct errors in your original
computations. Set this option to On for data recording. Recording
keystrokes significantly reduces the speed of the program since
almost every keystroke is stored in a disk file and not in RAM. A
RAM disk minimizes this speed reduction. See Appendix C for
details on optimum system configuration. This is a toggle item.

The Slope Corrections option allows corrections for curvature
& refraction and reductions to sea level in EDM reductions within
Survey 4.0. When activated, these corrections will be made to the
computed reductions. Some EDM's automatically perform one or
both adjustments. Activate this item accordingly. This item
produces a selection box containing the following choices:
Curvature & Refraction; Sea Level Correction,;
Both Curvature & Refraction and Sea Level; and No
Correction.

The Slope Prompt option activates and deactivates automatic
prompting for slope reductions. When On, Survey 4.0 assumes
that entered distances are slope distances, (except when using re-
ductions for leveling, total station, stadia and assigned elevations),
and asks you to provide the appropriate slope data for reduction to
horizontal datum. The nature of the slope data is determined by
the Slope Type option. This item is a toggle setting.

The Slope Type option indicates the nature of the incoming slope
distance data. When you enter a slope distance, Survey 4.0
prompts you for the reduction data necessary to reduce the slope
distance to a horizontal distance. Prompts for slope reduction are
only activated when the Slope Prompt option is set to On. This
item produces a selection box containing the following choices:
EDM; Stadia; Simple Slope Angles; Leveling; Total
Station; EDM (Mining Option); and Assigned Ele-
vation. These options are discussed in Section 3.11.

The Station Format option specifies stationing in the US format
of 0+00, or in the metric format of 0+000. In either format, the
number of decimal places in the station number corresponds to the
distance precision number. This item is a toggle setting.
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Video Configuration

5.04

CHANGING YOUR
CONFIGURATION FROM
INSIDE SURVEY 4.0

When Items Are Not
Available

The Video Configuration option properly configures Survey 4.0
for your equipment. If Survey 4.0 is having difficulty displaying
the View Screen, and/or the text screen, your video configuration is
probably incorrect and you should try a different setting. This item
produces a selection box containing the following choices: MDA &
Monochrome Monitor; MGA & Monochrome Monitor; CGA
& Monochrome Monitor; CGA & Color Monitor; MCGA &
Monochrome Monitor; MCGA & Color Monitor; MCGA &
Enhanced Color Monitor; EGA & Monochrome Monitor;
EGA & Color Monitor; EGA & Enhanced Color
Monitor; VGA & Monochrome Monitor; and VGA &
Enhanced Color Monitor.

In the monochrome and CGA modes, the program will utilize a
screen display of 80 columns by 25 lines. With an EGA video
adapter and an enhanced color monitor, the program will utilize a
screen display of 80 columns by 43 lines. With a VGA video
adapter and an enhanced color monitor, the program will utilize a
screen display of 80 columns by 50 lines.

In most cases, you will set your Survey 4.0 configuration at the
beginning of your computing session, however there may be times
when you want to change a setting from within COGO. This
option is available by typing cM (for Configuration Menu) at
any Select Routine prompt.

When calling the configuration menu from inside COGO, not all
items are available for editing. The number of unavailable items
depends upon whether or not you are recording keystrokes at the
time that the configuration menu is called.

At the very least, the following items are not available for changing
from within COGO: Azimuth Direction; Control Characters;
Output Device; Page Format; Printed Lines/Page; Parallel
Port; Path to Config; Path to Data; Path to Programs;
Save Keystrokes; and Video Configuration.
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If you are recording keystrokes when the Configuration Menu is
called, the following items will also be unavailable: Angle Code
Set; Angle Default; Angle Format; Angular Units; Print
Point Names; Slope Prompt; and Slope Type.

Four items which are inaccessible from the Configuration Menu,
may be accessed directly within COGO. These are: Printer
On/Off (PR: Section 11.10); Save Keystrokes (SK - Section
12.03); Names Output (NO - Section 11.11); and Slope Angle
Prompting (SA - Appendix E).

One last item remains before the work session can begin. You
have reached the point where you must now specify the name of
the data file.

Naming a data file can be an exasperating experience when you are
forced into using the DOS file name constraints. DOS implements
some rigid filename rules, forcing you to use your imagination
when you name files.

DOS file names consist of a drive designation, optional directory

designations (max. 8 characters with a three character extension),

the actual filename (max. 8 characters), and a filename extension
(max. 3 characters). A typical file name looks like:

C:\Simplcty\Surveys\Jones.Dat

where C: is the drive, Simplcty is a directory, Surveys is a
subdirectory of the Simplcty directory, Jones is the actual job
name and .Dat is an extension indicating that the file contains
point data.

Generally, floppy disks are not organized into directories, so a
typical floppy disk filename looks like:

A:Jones.Dat

where A: is the drive, Jones is the job name and .Dat is the
filename extension.
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Reserved Extensions
and Filenames

The Selection Menu

Names and directories are limited to a maximum of eight charac-
ters with a three character extension. They must not contain
spaces or any of the following characters

/L1 s | <>+ =35, %2
Follow all drive designations with :\ and place a \ after each di-

rectory name.

As if the DOS filename rules aren't enough, Survey 4.0 has a few

filename rules of its own. Survey 4.0 uses the filename extension
(the three characters following the period at the end of a filename)
to identify the specific types of files required by the program.

The reserved filename extensions are:

DAT - The actual coordinate data files

JOB - The files containing descriptive job data
.OFF - The files containing offset data
FIG - The files containing stored, predefined figures

KEY - The files containing recorded keystroke data
.DOC - The files containing your data printouts

.MAC - The files containing macro routines

.S4D - The files containing drawing image parameters
.CGA - The files containing CGA video images

.GRN - The files containing EGA and VGA video images

The reserved filenames are:

ASCILFMT - The file containing ASCII exchange formats
Memory.CLC - The file containing the calculator memory
Survey-4.NME - The file containing the point name table
Survey-4.CFG The file containing configuration information

When you directory your data disk you may not see all of these file
types. This is because Survey 4.0 eliminates any file with a zero
byte size at the end of each session.

Fortunately, Survey 4.0 contains a file selection routine to speed up
the file loading process. This menu allows you to specify the drive,
directory path and filename of the data file you want to load. The
file selection screen is shown in Figure 5-3.
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Survey 4.0 File Selection S/N: 920701-4

[FICYETU-N| LastJob

C:\SIMPLCTY\SURVEYS\
Files Dirs/Drives

Oakwoods
Sect36
Nelson-1

The File Selection Menu: Figure 5-3

The file selection screen consists of seven elements: three win-
dows, a directory information line and three instruction keys. The
windows are: the File Name bar; the Files selection window;
and the Directory/Drives window. The three instruction keys
are: Load; View and Quit. The directory information line is lo-
cated just below the filename and is the only element of the file
selection menu that is not user accessible. Use your mouse or
key to move thru the windows and keys.

Navigate inside the Files window by using your mouse, or the
following keys:

to move up one item

or to move down one item

to move left one column

to move right one column

or to move up eight items

or (At) [P to move down eight items

or to move to the beginning of the list
or to move to the end of the list

Navigate inside the Directory/Drives window by using the fol-
lowing keys:

to move up one item
or to move down one item
or to move up eight items
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The File Name Window

The Files Window

The Dir./Drives Window

or (Ait) @) to move down eight items
or to move to the beginning of the list
or to move to the end of the list

The File Name window is a one line entry field that accepts the
name of the job you wish to open. To open a data file, type in the
name of the file, with or without the JOB extension and press ] .
The cursor will highlight the Load key. Press again to load
the job.

Notice that the window shows only JOB files and not DAT files.
Generally, you cannot have a DAT file, (the actual coordinate data
file) without a JOB file, but it is possible. In those cases, proceed
with the file loading as if it were a new job, which will provide the
opportunity for the reconstruction of a proper JOB file.

You may jump to the File Name window from any other window
by pressing (Al (N].

If the job in the file name window is not the job you want, but you
are in the correct directory, press until the cursor is located in
the Files window. Move the highlight bar to the file you want to
select and press (Ete]. The Load button will become highlighted.

If you are using a mouse, simply point to the desired job and click
the left button twice to load the job. If you want to view the job
first, click the left button once and the Load button will become
highlighted. Then click the left mouse button on the View button.

You may jump to the Files window from any other window by
pressing (Al [E].

If you need to change disk drives or directories in order to find
your data file, press the tab key until the cursor is located in the
Directory/Drives window. Using your (1], (i) or [Seece 8], move
the highlight bar to the drive or directory you want to select and
press [Eie]. The new drive and directory will be displayed on the
directory information line and the cursor will move to the File
Name window.

If you are using a mouse, simply point to the desired drive or di-
rectory and click the left button twice. The new drive and direc-
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5.06

OTHER PROMPTS
FROM THE FILE
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Section 5 - Startup and Configuration 59

tory will be displayed on the directory information line and the
cursor will move to the File Name window.

Selecting the double dot entry, . ., at the top of the list, will allow
you to back out of your current directory path, one level at a time.
For example, if you are in the C:\Simplcty\Surveys\Farms di-
rectory, selecting . . takes you to C:\Simplcty\Surveys\. An-
other . . takes you to C:\Simplcty and a third . . to C:\.

You may jump to the Directory/Drives window from any other
window by pressing (Ait] D).

Pressing whenever the Load button is highlighted will load
the job shown in the File Name window. If you do not want to
load the file, use your mouse or key to move the cursor to a
new location. You can execute this button at any time by pressing
@.

Pressing whenever the View button is highlighted will load
the JOB file into the Files window for viewing. The JOB file
contains information about the DAT file such as a date, time and
description of the job. You can use this information to determine if
you indeed have the file you want. When you are done viewing the
information, you will be given the opportunity to load that job or
select another. You can execute this button at any time by pressing
.

Pressing whenever the Quit button is highlighted will exit the
Survey 4.0 program, but only after you confirm your decision to do
so. Pressing at any time will also exit the program. You can
execute this button at any time by pressing (Ai] @).

When using the Survey 4.0 File Selection Menu , you will likely
see some additional prompts, some quite regularly, and some only
occasionally. The prompts will be in the form of dialog boxes,
offering you a choice. Select your choices by pressing the appro-
priate letter, or by clicking on your choice with the mouse.
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<L > Load Job Shown
<S> Select New Job

Cannot locate the file.
Is this a new job?
<Yes> <No>

Change data files
to Survey 4 format?
<Yes> <No>

5.07
THE JOB FILE

Survey 4.0 generally begins by showing you the name of the last
loaded job in the File Name window. Press [0 to load the job
shown or (§] to select a new job. If you respond by pressing [0,
Survey 4.0 loads the data file and begins the actual coordinate ge-
ometry session. If you choose to select a new job, the Files win-
dow will be loaded with a listing of jobs found in the currently
logged data directory path.

If you are starting a new job, simply press (Y] and Survey 4.0 will
continue. If you have entered a name in error, or if you are in the
wrong directory, press (N] to restart the file selection process.

Generally, you cannot have a DAT file, (the actual coordinate data
file) without a JOB file, but it is possible. In those cases, proceed
with the file loading as if it were a new job, which will provide the
opportunity for the reconstruction of a proper JOB file. Your DAT
file, if it does exist, will be loaded into Survey 4.0. If the specified
file does not exist, a new file of that name will be created.

If you are attempting to load a Survey 3 data file, the file format
must be changed. Simply press Y] and Survey 4.0 will convert
your data file to the proper format. When Survey 4.0 converts a
Survey 3 data file, it actually builds new files without destroying
the old ones. Your Survey 3 files all get renamed with a 3 as the
last character of the filename extension. For example: MY -
FILE.DAT becomes MYFILE.DA3; MYFILE.JOB becomes
MYFILE.JO3; MYFILE.FIG becomes MYFILE.FI3;and MY-
FILE.NME becomes MYFILE.NM3. If you need to access these
jobs in their old Survey 3 format, use the DOS REName command
to change the filename extensions back to their original names.

If you are beginning a new Survey 4.0 job, you will be asked to
enter data for a Page Stamp. This information makes up the Job
File, and unless changed by you, it will also be the information that
prints as a header on your printed output.

The Job File entry screen consists of a series of one line text entry
fields. An instruction box is provided to assist you in moving
about the fields.
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You are given the opportunity to provide your name, along with up
to four 75 character long lines of descriptive information, such as
job descriptions, etc. You can exit the page stamp input screen at
any time by pressing [Esd.

Page stamp input is completely optional. You can bypass the page
stamp entirely by pressing at the first prompt. Page stamps
may also be edited from within COGO through the use of the
Page Stamp routine (PS - Section 11.09).

When your existing data file begins loading, at least one, and
possibly two additional events will occur. These events are: the
production of a backup data file; and the construction of an ADD
file.

At the completion of the actual data file loading process, you will
be asked if you want to create a backup data file. Simply answer
or N). The backup file is nothing more than a copy of the file
you just loaded, but it serves two important purposes. First, it is
stored in a location that is different from the regular data file lo-
cation, to safely provide a copy of your data. Second, it stands
ready to be restored on command if you decide that you have erred
in your work and want to get back to where you started from.

Throughout Survey 4.0, you will be given other opportunities to
save a backup file. Restoring a file is done through the use of the
Recover Coordinates command (Section 10.22), RC, at any
Select Routine prompt. Be aware however, that the Recover
Coordinates command only restores the most recently stored
backup file, and it completely replaces the file that you are
currently working in. Any changes completed since the backup file
was created will be lost.

There may be times when your computer configuration has been
slightly altered, or you want to run a particular Survey 4.0 job on
another computer. What happens to your data if your current
computer's capacity is less than the computer that originally ran the
job? Where do the points that don't get loaded go, and how do you
retrieve them?
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Packing Data Files

When you load a Survey 4.0 file into a computer and the file is too
large for the computer to handle, the unloaded points go auto-
matically to an ADD file. The ADD file will hold those points
until you complete your session, then merge the points back into
the data file. Unfortunately, you cannot use the points contained in
an ADD file during your session.

Survey 4.0 data files are stored in a random access indexed file.
Points are stored as records, and it is the record number, not the
point number, that the program uses to get a point. In short, the
point number and the actual record number will rarely correspond.
All you really need to know is that all records containing points
numbered in excess of the highest allowed point number will be
sent to the ADD file.

When a data file is packed, each unused record is discarded and the
record stack drops down by one, not unlike a stack of records on a
turntable. Since each record contains 50 bytes of information, a
packed file may be significantly smaller than the original size.
Packed files load and save faster because they contain fewer
records. They also access point names faster for the same reason.

200 [ | Used Records
100 [] Cleared Records
100
500
100
200 700
300
1500 Total Records 700 Total Records
75,000 Byte File Size 35,000 Byte File Size
UNPACKED PACKED

The Effect of File Packing: Figure 5-4
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To pack a data file, save the file using the Store Coordinates
command (Section 10.21) by typing SC at any Select Routine
prompt. File packing is automatically done when you use this
command, and you will receive a report on the number of bytes
saved. You will also have the opportunity to save a backup file at
the same time.

After your data file has loaded, you may be presented with one
last prompt before the appearance of the Survey 4.0 main work
screen. If the specified data file actually exists, i.e. it is not a new
job, you are given the opportunity to save a backup data file.

Save a backup file by pressing (Y], (i), or clicking your mouse on
the word Yes. Otherwise, press N, (@], or click your mouse on the
word No. Remember, anytime you save a backup file, any
previously saved backup file is overwritten. It is also at this
prompt that you have your last opportunity to quit the program be-
fore your COGO session begins. To do so, press [Esd.

You should now see Survey 4.0's main work screen, a representa-
tion of which is shown below in Figure 5-5. The layout and navi-
gation of the four areas of the work screen is covered in Section
4.01.

Line Curve Inter Area Point Misc File Util Exit Info

Select Routine

Point __ Direction Distance Northing Elevation

F1-Line Routines F4-Area Routines F7-File Routines F10-Info
F2-Curve Routines F5-Point Handling F8-Utility Routines ? -Help
F3-Intersecti F6-Misc. & 1/0 F9- Exit Routines F12-Help

The Survey 4.0 Work Screen: Figure 5-5
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6.01
BEST FIT TO A LINE

Not available in Survey Lite

Select Routine

Point(s) for Best Fit

FUNCTION: The BEST FIT TO A LINE routine is used to com-
pute the bearing and end point coordinates of a line which best
fits the coordinates of any three or more known points.

To perform a best fit to a line, type BF at Select Routine or type
BF at any point number prompt.

Type in individual point numbers or a point string(s) and press
after each entry.

Survey 4.0 will prompt for points until you press without en-
tering any additional points. Survey 4.0 will then print the point
numbers entered, along with two additional, automatically num-
bered points which designate the end points of the "best fit" line.
To print out the bearing and distance of the line, use the Inverse
(IN - Section 6.03) or Inverse Pair (IP - Section 6.07) routine.
You may view the points using the View Coordinate Screen
routine (VS - Section 11.14)

EUSE CAUTION WHEN USING THIS ROUTINE!

This routine employs standard linear regression formulas, and as
such, the coordinates are computed with respect to your "x" values
(Eastings). Best Fit works fine when your target line runs East-
West, but special provisions must be made for all other lines.
Data sets, other than East-West, should be rotated to an East-West
line before solving.

For example, when your target line runs North-South, this routine
will not produce the desired result. However, if you rotate your
coordinates 90° (or 100g) to the right, solve for the best fit, and
then rotate your coordinates left 90° (or 100g), you will achieve the
results you desire. Example 6.1 and Figure 6-1 illustrate the effect
of rotation on a North-South target line.
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Given:

Point Northing Easting

Assign
1 1000.0000 2000.0000
2 1100.0000 1975.0000
3 1200.0000 2045.0000
4 1300.0000 2080.0000
5 1400.0000 1910.0000
6 1700.0000 1925.0000
7 1900.0000 2100.0000
8 2000.0000 1990.0000

Compute a best fit line for points 1-8. The target line is assumed to run
North-South. To illustrate the effects of rotation upon the data points, first
compute an un-rotated solution defined by points 9 and 10. Now, using the
Coordinate Translation routine, rotate points 1-8 to the right 90° and re-
compute the solution defined by points 11 and 12, then rotate points 1-8,
11 and 12 back to the left 90°. Use the View Screen routine to see the
final results for both solutions.

Point Northing Easting
Un-Rotated Solution
9 1st Un-Rotated End Point 1419.4759 1910.0000

IN N 71°51'07.7"E 199.946

10 2nd Un-Rotated End Point 1481.7532 2100.0000
Rotated Solution

11 1st Rotated End Point 1000.0000 1998.1888
IN N 0°37'42.5"E 1000.060

12 2nd Rotated End Point 2000.0000 2009.1582

Example 6.1
8 o9 12
o7 The effects of rotation become more and

more evident as the target line approaches

6 true North. Using the data from Example
6.1, the un-rotated solution produces the
line from point 9 to point 10, clearly not the
desired result. However, if we rotate points

9 //‘10 1-8 to the right 90°, solve for the best fit,
5¢ (defined by points 11 and 12), then rotate
.4 points 1-8, 11 and 12 back to the left 90°,

o our solution is more accurate.

1

Best Fit to Line: Figure 6-1
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Survey ()| °

Simplicity Surveying Series M EASU RE AN ANG LE

FUNCTION: The MEASURE AN ANGLE routine is used to
compute and report the value of an angle defined by any three
points of known coordinates. This routine may be called as a
stand-alone routine, or as a computational tool when prompted

Not available in Survey Lite fOl” an angle or bearing

5 OPTIONS

This routine may be used in two ways. Option I uses the routine
to measure and report angles. Option 2 uses this routine as a re-
sponse to a Bearing prompt to measure an angle and use that
angle as a response to the prompt.

Option 1

Select Routine To measure an angle, type MA at Select Routine or type MA
at any point number prompt.

Instrument at Type in the number of the point occupied by the instrument and
press [CEe]. This is the point at which you are measuring the angle.

Backsight to Type in the backsight point and press Fmel.

Sight Points Type in each individual foresight point number and press Ee], or
type in a point number string or a figure name, and press [Ente].
Survey 4.0 will respond to each accepted foresight point by print-
ing the computed angle as turned to the right along with the dis-
tance between the occupied point and the foresight.

Option 2

Bearing To measure an angle as a response to a Bearing prompt, type MA
(Erted] .

Instrument at Type in the number of the point theoretically occupied by the in-

strument and press [Ene]. This is the point at which you are meas-
uring the angle.
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Backsight to Type in the theoretical backsight point and press CEre].
Sight Point Type in the theoretical foresight point number and press Cee]. If

you enter a point string or defined figure, only the first point will
be used. Survey 4.0 will respond to an accepted foresight point by
using the computed angle (as turned to the right) as the response to
the angle prompt.

Given:

Point Northing Easting

Assign
1 Instrument Point 1000.0000 2000.0000
2  Backsight Point 1100.0000 1975.0000
3 Foresight Point 1200.0000 2045.0000
4 Foresight Point 1300.0000 2080.0000
5  Foresight Point 1400.0000 1910.0000

With the instrument at point 1 and the backsight at point 2, measure the
angles to points 3, 4 and 5.

Point Northing Easting
Measure Angle at point 1, backsighting point 2

MA AR 26°42'59.9" 205.000 Foresighting point 3
MA AR 28°58'03.6" 310.483 Foresighting point 4
MA AR 1°2121.1" 410.000 Foresighting point 5

Example 6.2
Egirﬁtsight Foresight
Point
Measured Angles
nent

Backsight

Foresight
Point

Measure an Angle: Figure 6-2
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6.03
INVERSE

Select Routine

Inverse from (P1) to

FUNCTION: The INVERSE routine is used to compute and re-
port the bearing, horizontal distance and difference in elevation
between any two points of known coordinates.

To inverse between points, type IN at Select Routine or type IN
at any point number prompt.

The variable P1 represents the currently occupied point, which will
be given in the prompt. This point may be the last point accessed
by a previous calculation, or it may be set using the Start At (ST -
Section 10.01) or the Go To Point (GT - Section 10.02) routines.
Type in individual foresight point number(s), a point number
string, or a defined figure name and press [Fte].

Survey 4.0 will respond to an accepted foresight point by printing
the computed bearing and the horizontal and vertical distances
from the currently occupied point to the foresight point, the fore-
sight point number, ID, and coordinates. The foresight point be-
comes the currently occupied point P1 and the reference bearing
becomes the reverse of the bearing just inversed.

ENOTES

1. To inverse all of your points consecutively, start at your lowest
numbered point and inverse to for All

2. To inverse from your point through a series of consecutive
points, enter your Inverse To point as the negative value of the
last point number in the series. For example, you are at point 3
and you want to inverse to 4, 5, 6, 7, 8, 9, and 10. Respond to the
prompt Inverse from P1 to with - 10 [Ene].
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Foresight Point

Direction of Reference Bearing

after inverse to foresight point

Compute Bearing & Distance

Currently Occupied Point (P1)

Inverse: Figure 6-3

Given:

Point Northing Easting

Assign
1 1000.0000 2000.0000
2 1100.0000 1975.0000
3 1200.0000 2045.0000
4 1300.0000 2080.0000
5 1400.0000 1910.0000

Inverse from point 1 through point 5.

Point Northing Easting
Start

1 1000.0000 2000.0000
IN N 14°02'10.5" W 103.078

2 1100.0000 1975.0000
IN N 34°59'31.3"E 122.066

3 1200.0000 2045.0000
IN N 19°17'24.2"E 105.948

4 1300.0000 2080.0000
IN N 59°32'04.0" W 197.231

5 1400.0000 1910.0000

Example 6.3
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Surveyf ()| °*™

Simplicity Surveying Series DEFLECTION INVERSE

FUNCTION: The DEFLECTION INVERSE routine is used to
compute and report the deflection angle (from the forward
extension of the previous bearing), horizontal distance and the
difference in elevation between any two points of known

Not available in Survey Lite .
coordinates.

Select Routine To perform a deflection inverse, type DI at Select Routine or
type DI at any point number prompt.

Deflection Angle The variable P1 represents the currently occupied point, which

Inverse from (P1) to will be given in the prompt. This point may be the last point ac-
cessed by a previous calculation, or it may be set using the Start
At (ST - Section 10.01) or the Go To Point (GT - Section 10.02)
routines. Type in individual foresight point number(s), a point
number string, or a defined figure name and press [CEne].

Survey 4.0 will respond to an accepted foresight point by printing
the deflection angle (from the forward extension of the previous
bearing), and the horizontal and vertical distances from the cur-
rently occupied point to the foresight point, the foresight point
number, ID, and coordinates. The foresight point becomes the
currently occupied point P1 and the reference bearing becomes the
reverse of the bearing just inversed.

ENOTES

1. To inverse all of your points consecutively, start at your lowest
numbered point and inverse to Sfor AlL

2. To inverse from your point through a series of consecutive
points, enter your Inverse To point as the negative value of the
last point number in the series. For example, you are at point 3
and you want to inverse to 4, 5, 6, 7, 8, 9, and 10. Respond to the
prompt Inverse from P1 to with - 10 [l
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Forward extension of
previous bearing o
Currently
Occupied Point (P1)
Previous Bearing S~

Compute Deflection Angle

Foresight Point
Deflection Inverse: Figure 6-4
Given:

Point Northing Easting

Assign
1 1000.0000 2000.0000
2 1100.0000 1975.0000
3 1200.0000 2045.0000
4 1300.0000 2080.0000
5 1400.0000 1910.0000

Starting at 2 and backsighting point 1, perform a deflection inverse to
points 3, 4 and 5.

Point Northing Easting
Start

1 1000.0000 2000.0000
IN N 14°02'10.5" W 103.078

2 1100.0000 1975.0000
DI DR 49°01'41.7" 122.066

3 1200.0000 2045.0000
DI DL 15°42'07.1" 105.948

4 1300.0000 2080.0000
DI DL 78°49'28.2" 197.231

5 1400.0000 1910.0000

Example 6.4
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Surveyf ()| °%

Simplicity Surveying Series FIELD DATA INVERSE

FUNCTION: The FIELD DATA INVERSE routine is used to
compute and report the field angle (as turned to the right from
the previous backsight), horizontal distance and the difference in
elevation between any two points of known coordinates.

Not available in Survey Lite

Select Routine To perform a field data inverse, type FI at Select Routine or
type FI at any point number prompt.

Inverse from (P1) to The variable P1 represents the currently occupied point, which will
be given in the prompt. This point may be the last point accessed
by a previous calculation, or it may be set using the Start At (ST -
Section 10.01) or the Go To Point (GT - Section 10.02) routines.
Type in individual foresight point number(s), a point number
string, or a defined figure name and press [Erte].

Survey 4.0 will respond to an accepted foresight point by printing
the field angle (turned to the right from the previous backsight),
and the horizontal and vertical distances from the currently occu-
pied point to the foresight point, the foresight point number, ID,
and coordinates. The foresight point becomes the currently occu-
pied point P1 and the reference bearing becomes the reverse of the
bearing just inversed.

ENOTES

1. To inverse all of your points consecutively, start at your lowest
numbered point and inverse to Sfor AlL

2. To inverse from your point through a series of consecutive
points, enter your Inverse To point as the negative value of the
last point number in the series. For example, you are at point 3
and you want to inverse to 4, 5, 6, 7, 8, 9, and 10. Respond to the
prompt Inverse from P1 to with - 10 (el



74

Section 6 - The Line Menu

Reference Bearing Currently
- Occupied Point (P1)

Compute Field Angle (right)

Compute Distance
'S p

Foresight Point

Backsight Point
Field Data Inverse: Figure 6-5
Given:

Point Northing Easting

Assign
1 1000.0000 2000.0000
2 1100.0000 1975.0000
3 1200.0000 2045.0000
4 1300.0000 2080.0000
5 1400.0000 1910.0000

Starting at 2 and backsighting point 1, perform a field data inverse to

points 3, 4 and 5.

Point Northing Easting
Start

1 1000.0000 2000.0000
IN N 14°02'10.5" W 103.078

2 1100.0000 1975.0000
Fl AR 229°01'41.7" 122.066

3 1200.0000 2045.0000
Fl AR 164°17'52.9" 105.948

4 1300.0000 2080.0000
Fl AR 101°10'31.8" 197.231

5 1400.0000 1910.0000

Example 6.5
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Survey ()| °°

Simplicity Surveying Series INVE RS E FIG U RE

FUNCTION: The INVERSE FIGURE routine is used to measure
and report the bearings, horizontal distances and the difference
in elevation between the points contained in a user-defined

figure.

ENOTE

This routine works with figures that are defined by the Define
Figure routine, (DF - Section 10.14).

Not available in Survey Lite

Select Routine To inverse a defined figure, type IF at Select Routine or type
IF at any point number prompt.

Inverse Figure Type in the name of a defined figure and press FEw]. You do not
need to place an F: in front of the figure name, although there is no
harm done if you do so.

Survey 4.0 will respond to an accepted name by inversing through
the figure.

ENOTES

1. If your figure is a closed figure, i.e. the first and last points are
the same, and you have included provisions for printing the area,
it will be printed at the conclusion of the figure inverse.

2. Figures can contain curves. See Section 10.14.

3. Figures can call other figures. Unfortunately, this feature also
allows you to send your system into an endless loop as your first
figure calls a second figure that calls a third figure that calls the
first figure, and so on. Around and around and around you go,
but how can you stop? The Shadow knows! (Just press [Esd.)
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3
4
5
Figure: Lot 1
1,2,3,4%5,6, 1AR
6
2
1
Inverse Figure: Figure 6-6
Given:
Point Northing Easting
Assign
1 1000.0000 2000.0000
2 1026.0899 2308.9002
3 1275.6040 2293.3211
4 1201.5654 2061.9086
5 1181.7582 2000.0000
6 1116.7582 2000.0000

Inverse the figure "Lot 1" as shown in Figure 6-6. Assign the

coordinates

Figure (DF - Section

using the point listing shown above. Use Define

10.14) to assign the points to a figure

name.
Point Northing Easting
Start
1 1000.0000 2000.0000
IF N 85°10'20.0" E 310.000
2 1026.0899 2308.9002
IF N 3°34'22.0"W 250.000
3 1275.6040 2293.3211
IF S 72°15'30.0" W 242.968
4 1201.5654 2061.9086
IF
5 1181.7582 2000.0000
Central Angle 107° 44' 30.1"
Radius 65.000
Arc 122.229
Tangent 89.042
Chord 105.000
Chord Bearing S 36° 07' 45.0" W
6 1116.7582 2000.0000
IF S 0°00'00.0"E 116.758
1 1000.0000 2000.0000

Area = 61425.0229 Sq. Feet or 1.4101 Acres

Example 6.6
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6.07
INVERSE PAIR

Not available in Survey Lite

Select Routine

Inverse Pair From

To

FUNCTION: The INVERSE PAIR routine is used to compute
and report the bearing, horizontal distance and the difference in
elevation between any two random points of known coordinates.

To inverse a coordinate pair, type IP at Select Routine or type
IP at any point number prompt.

Type in an individual point number and press ,ortypeina
pair of point numbers, separated by a comma or dash, and press
(Erted] .

If you type in a single point number in response to the From
prompt, you must now enter a To point. Type in an individual
point number and press [2Entel] .

Survey 4.0 will respond to an accepted pair of points by printing
the point number, ID and coordinates of the first point; the bearing,
and the horizontal and vertical distances from the first point to the
second point; and the point number, ID, and coordinates of the
second point.

ENOTE

Upon leaving an Inverse Pair calculation, the second point be-
comes the currently occupied point and the reference bearing
becomes the reverse of the bearing just inversed.
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Direction of Reference Bearing

after inverse to second‘p‘ointj

Second Point

Compute Bearing & Distance

First Point

Inverse Pair: Figure 6-7

Given:
Point Northing Easting
Assign
1 1000.0000 2000.0000
2 1100.0000 1975.0000
4 1300.0000 2080.0000
5 1400.0000 1910.0000

Use Inverse Pair to find the bearings and distances between points 1

and 2, and points 4 and 5.

Point Northing Easting
Start Pair

1 1000.0000 2000.0000
IP N 14°02'10.5" W 103.078

2 1100.0000 1975.0000
Start Pair

4 1300.0000 2080.0000
IP N 59°32'04.0" W 197.231

5 1400.0000 1910.0000

Example 6.7
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6.08
INVERSE WITH STATIONS

Select Routine

Inverse Stationing is On (Off)
Names Output is On (Off)

FUNCTION: The INVERSE WITH STATIONS routine is used to
toggle a stationing mode on and off. When active, the stationing
mode computes horizontal stationing data along your inversed
course. Stationing always proceeds in an increasing fashion.

ENOTE

Existing stations will not be recomputed by this routine unless the
station is first cleared using the Clear Point Names routine (CN
- Section 10.12)

To inverse with stations, type IS at Select Routine or type IS
at any point number prompt.

The IS command is actually a toggle switch. If the current status
of the inverse with stations routine is Off, it will be turned On and
vice versa.

After turning the stationing feature On, each straight leg (and/or
arc) inversed will also have a station computed. This station will
be carried along with the point as the ID for the point. Conse-
quently, to begin with a particular station, you must assign a station
value to your starting point by using the ldentify Point routine
(ID - Section 10.17), or use the Start At (ST - Section 10.01) or
Go To Point (GT - Section 10.02) routine to place an existing
station value into the computer's memory. Rules governing the
entry of stationing are discussed in Section 3.03.

As is also the case with the Traverse with Stations mode (TS -
Section 6.19), you should follow these steps to successfully begin
your stationing:

1. Use the Identify Point routine (ID - Section 10.17) to set a
station at your beginning point, if the point has not yet been sta-
tioned.
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2. Turn on the stationing mode using the IS (TS, if traversing)
command.

3. Use the Start At (ST - Section 10.01) or Go To Point (GT -
Section 10.02) routine to set the initial point.

4. Use Inverse (IN - Section 6.03) or Traverse (TR - Section
6.14) to begin inversing or traversing.

Foresight Point
Compute Station

Direction of Reference Bearing

after inverse to foresight point/

Compute Bearing & Distance

Currently Occupied Point (P1)
Known Station

Inverse with Stations: Figure 6-8

Given:

Point Northing Easting

Assign
1 #0+00.000 1000.0000 2000.0000
2 1100.0000 1975.0000
3 1200.0000 2045.0000
4 1300.0000 2080.0000
5 1400.0000 1910.0000

Inverse with Stations from point 1 through point 5.

Point Northing Easting
Start

1 #0+00.000 1000.0000 2000.0000
IN N 14°02'10.5" W 103.078

2  #1+03.078 1100.0000 1975.0000
IN N 34°59'31.3"E 122.066

3 #2+25.143 1200.0000 2045.0000
IN N 19°17'24.2"E 105.948

4 #3+31.091 1300.0000 2080.0000
IN N 59°32'04.0" W 197.231

5  #5+28.322 1400.0000 1910.0000

Example 6.8
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6.09
RADIAL INVERSE

Select Routine

Radial Inverse from (P1) to

FUNCTION: The RADIAL INVERSE routine is functionally
similar to the INVERSE routine (IN - Section 6.03), except the
Currently Occupied Point is held constant throughout the routine.
This routine computes and reports the bearing, horizontal
distance and difference in elevation between the currently occu-
pied point and a series or range of foresight points of known co-
ordinates.

To perform a radial inverse, type RI at Select Routine or type
RI at any point number prompt.

Type in the individual foresight point number(s), a point number
string, the letter (A) (for all points), or a defined figure name and
press [CEe]. The variable P1 represents the currently occupied
point as shown in Figure 6-9. The actual point number will be
given in the prompt.

Survey 4.0 will respond to an accepted foresight point by printing
the computed bearing and the horizontal and vertical distances
from the currently occupied point to the foresight point, the fore-
sight point number, ID, and coordinates. The currently occupied
point P1 and the reference bearing are left unchanged.

This routine repeats until exited. Exit to Select Routine by
pressing at the above prompt.
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Given:

Point Northing Easting

Assign
1 Foresight Point 1000.0000 2000.0000
2  Foresight Point 1100.0000 1975.0000
3 Instrument Point 1200.0000 2045.0000
4 Foresight Point 1300.0000 2080.0000
5  Foresight Point 1400.0000 1910.0000

With the instrument at point 3, perform a radial inverse to points 1, 2, 4

and 5.
Point Northing Easting
Start
3 Instrument Point 1200.0000 2045.0000

RI S 12°40'49.4" W
1 Foresight Point
RI S 34°59'31.3"W
2  Foresight Point
RI N 19°17'24.2"E
4 Foresight Point

RI N 34°01'09.7" W
5  Foresight Point

1000.0000

1100.0000

1300.0000

1400.0000

205.000 from Base Point 3
2000.0000

122.066 from Base Point 3

1975.0000

105.948 from Base Point 3
2080.0000

241.299 from Base Point 3

1910.0000

Example 6.9

Foresight
Point Point

Foresight

Point Foresight

Point

Measured Bearings & Distances

Foresight

Currently Occupied Point (P1)

Radial Inverse: Figure 6-9
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6.10
SLOPE INVERSE

Not available in Survey Lite

Select Routine

Slope Inverse from (P1) to

FUNCTION: The SLOPE INVERSE routine is used to compute
and report the bearing, slope distance and the difference in
elevation between any two random points of known coordinates.

To perform a slope inverse, type ST at Select Routine or type
SI at any point number prompt.

The variable P1 represents the currently occupied point, which will
be given in the prompt. This point may be the last point accessed
by a previous calculation, or it may be set using the Start At (ST -
Section 10.01) or the Go To Point (GT - Section 10.02) routine.
Type in individual foresight point number(s), a point number
string, or a defined figure name and press [Ere].

Survey 4.0 will respond to an accepted foresight point by printing
the computed bearing and the slope and vertical distances from the
currently occupied point to the foresight point, the foresight point
number, ID, and coordinates. The foresight point becomes the
currently occupied point P1 and the reference bearing becomes the
reverse of the bearing just inversed.

This routine repeats until exited. Exit to Select Routine by
pressing at the above prompt.

ENOTES

1. To inverse all of your points consecutively, start at your lowest
numbered point and inverse to Sfor AlL

2. To inverse from your point through a series of consecutive
points, enter your Inverse To point as the negative value of the
last point number in the series. For example, you are at point 3
and you want to inverse to 4, 5, 6, 7, 8, 9, and 10. Respond to the
prompt Inverse from P1 to with - 10 [l
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Instrument At : ;
P1 \Honzontal Distance e

Vertical Distance

Slope Distance Target Point

Slope Inverse: Figure 6-10

Given:
Point Northing Easting Elevation
Assign
1 1000.0000 2000.0000 810.000
2 1100.0000 1975.0000 512.000
3 1200.0000 2045.0000 377.000
4 1300.0000 2080.0000 751.000
5 1400.0000 1910.0000 853.000
Inverse from point 1 through point 5, then slope inverse from points 1-5.
Point Direction Dist __ Northing Easting Elevation
Start
1 1000.0000 2000.0000 810.000
IN N 14°02'10.5"W  103.078 -298.000
2 1100.0000 1975.0000 512.000
IN N 34°59'31.3"E 122.066 -135.000
3 1200.0000 2045.0000 377.000
IN N 19°17'24.2" E 105.948 374.000
4 1300.0000 2080.0000 751.000
IN N 59°32'04.0"W  197.231 102.000
5 1400.0000 1910.0000 853.000
Start
1 1000.0000 2000.0000 810.000
SI N 14°02'10.5"W  315.324  Slope Distance -298.000
2 1100.0000 1975.0000 512.000
SI N 34°59'31.3"E 182.003  Slope Distance -135.000
3 1200.0000 2045.0000 377.000
SI N 19°17'24.2" E 388.717  Slope Distance 374.000
4 1300.0000 2080.0000 751.000
SI N 59°32'04.0"W  222.045  Slope Distance 102.000
5 1400.0000 1910.0000 853.000

Example 6.10
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6.11
RADIAL STAKE OUT

Select Routine

Instrument at

Backsight to

Max. Foresight Distance
(<Enter> for none)

Sight Points

FUNCTION: The RADIAL STAKE OUT routine is used to com-
pute and report an angle (as turned to the right, from a known
backsight point), the horizontal distance and difference in eleva-
tion between the currently occupied point and a series or range of
foresight points of known coordinates. The currently occupied
point and backsight bearing are held constant throughout this
routine.

To perform a radial stake out, type RS at Select Routine or type
RS at any point number prompt.

Type in the instrument point location and press [CEne].

Type in the number of the backsight point and press [CEie]. Survey
4.0 will respond to an accepted backsight location by printing the
instrument and backsight points and their respective coordinates
and the backsight bearing.

Type in the maximum foresight distance desired from this set up
and press (). If you want all of the points in the data file to be
included, press without typing in any distance value.

Type in the individual foresight point number(s), a point number
string, the letter (A) (for all points), or a defined figure name and
press [Ene].

The program will respond to accepted foresight points by printing
the angle right (as turned from the backsight) and the horizontal
and vertical distances from the currently occupied point to the fore-
sight point, the foresight point number, ID, and coordinates.

The Sight Points prompt will continue until you enter E] or a
valid routine code.



86 Section 6 - The Line Menu

Given:

Point Northing Easting

Assign
1 Instrument Point 1000.0000 2000.0000
2  Backsight Point 1100.0000 1975.0000
3 Foresight Point 1200.0000 2045.0000
4 Foresight Point 1300.0000 2080.0000
5  Foresight Point 1400.0000 1910.0000

With the instrument at point 1 and the backsight at point 2, perform a
radial  stake out to points 3, 4 and 5, with no maximum foresight

distance.
Point Northing Easting
Radial Stake Out
1 Instrument Point 1000.0000 2000.0000
2  Backsight Point 1100.0000 1975.0000
BS N 14°02'10.5" W
Sight Points
3 Foresight Point 1200.0000 2045.0000
RS AR 26°42'59.9" 205.000
4 Foresight Point 1300.0000 2080.0000
RS AR 28°58'03.6" 310.483
5  Foresight Point 1400.0000 1910.0000
RS AR 1°21'21.1" 410.000

Example 6.11

Measured Distances

Foresight

Foresight
t Point

Poin
Measured Angles
ly Occupied Point (P1)
Backsight

Foresight
Point

Radial Stake Out: Figure 6-11
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FUNCTION: The SIDE SHOT routine is similar to a Traverse
routine in that it is used to compute the coordinates for a point(s)
when given a bearing (or angle from a backsight) and a distance
from the currently occupied point. Both the currently occupied
point and the backsight bearing are held constant throughout the
computation of all side shot points relative to a particular occu-
pied point.

ETRA VERSE ADJUSTMENT NOTE

Side shots are not handled within the traverse balancing routines,
therefore you should balance your traverse data before entering
any side shot information.

Select Routine To set side shot points, type SS at Select Routine or type S8
at any point number prompt.

Side Shot from (P1) to Type in the number for the foresight point you are shooting to and
press [CEe]. The variable P1 represents the currently occupied
point as shown in Figure 6-12. The point number will be given in

the prompt.
Enter a point ID up to 28 If Names Output is on, or if you have manually indicated a
characters name assignment (by including an N after the point number), you

may enter a point name. Type in the name and press [Ene], or select
a predefined name by pressing one of the function keys. You may
also press (or click your mouse on the Last button) to use
the last point name, or press (@) (or click your mouse on the
Point button) to recall a name from another point. If you do not
want to assign a name at this time, just press [Ente].

Bearing Type in a bearing, angle, deflection or azimuth in your pre-speci-
fied format, or recall a bearing between any two points in memory.
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Distance

Type in the horizontal or slope distance from the currently occu-
pied point to the foresight point and press , or recall a distance
between two existing points. If you are entering a slope distance
and the automatic Slope Angle prompt is Off, place the letter
immediately after your distance entry, before you press Fente] .

If the Slope Angle prompt is active, or if you have manually
specified the entry of a slope distance, you will be prompted for
data that is necessary for slope reduction according to the method
you have specified on the Configuration Menu. See Section 3.11
for slope reduction instructions.

Following a correct distance entry, Survey 4.0 will print the bear-
ing, horizontal and vertical distances from the currently occupied
point to the side shot point, and also the point number, ID, and
coordinates of the side shot point. The currently occupied point,
P1, and the reference bearing remain unchanged.

This routine repeats until exited. Exit to Select Routine by
pressing at the above prompt.

Known Distances

Side Shot

Point Side Shot

Point

Known Angles

ly Occupied Point (P1
Backsight ly Occupied Point (P1)
Point

——— Reference
Bearing

Side Shot
Point

Side Shot: Figure 6-12
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Given:
Point Northing Easting
Assign
1 Backsight Point 1000.0000 2000.0000
2 Occupied Point 1100.0000 2250.0000
1st Point 45°00'00" AR 75.00
2nd Point 125°00'00" AR 88.00
3rd Point 37°00'00" AR 125.00

With the instrument at point 2 and the backsight at point 1, set the three
side shots from the information given above.

Point Northing Easting
Start

1 Backsight Point 1000.0000 2000.0000
IN N 68°11'54.9" E 269.258

2 Occupied Point 1100.0000 2250.0000
SS N 66°48'05.1" W 75.000 from Base Point 2

3 1129.5439 2181.0641
SS N 13°11'54.9" E 88.000 from Base Point 2

4 1185.6754 2270.0928
SS N 74°48'05.1" W 125.000 from Base Point 2

5 1132.7707 2129.3721

Example 6.12
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6.13
OFFSET

Select Routine

Offset from (P1) to

Offset Distance (- if offset left)

FUNCTION: The OFFSET routine is similar to a Side Shot rou-
tine in that it is used to compute the coordinates for a point(s)
while holding both the currently occupied point and the backsight

bearing. Offsets are set perpendicular to the current bearing.

ETRA VERSE ADJUSTMENT NOTE

Offsets are not handled within the traverse balancing routines,
therefore you should balance your traverse data before entering
any offset information.

To set offset points, type 0S at Select Routine or type 08
at any point number prompt.

Type in the number for the offset point you are shooting to and
press [Ee]. The variable P1 represents the currently occupied
point as shown in Figure 6-13. The point number will be given in
the prompt.

Type in the HORIZONTAL offset distance from the currently oc-
cupied point to the offset point and press , or recall a distance
between two existing points. If the offset point lies to the left of
the occupied point, relative to a forward direction of travel, enter
the offset distance as a negative value.

5 DEFINED OFFSET DISTANCES

If the Offset Define routine (OD - Section 10.18) has been used
to build an offset table, this routine will first automatically use the
table values before allowing you to manually enter an offset dis-
tance. When this occurs, you will not receive the Offset Dis-
tance prompt.

Following a correct offset entry, Survey 4.0 will print the bearing
and distance to the offset point, the offset point number, ID and the
coordinates.
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5 SLOPE DISTANCES
Offsets cannot perform slope reductions. Use the Side Shot
routine (SS - Section 6.12) for slope entries.

Offset
Point )
Direction of Travel Left (Negative)
Backsight Irection or Irave Offset Distance
Point — Currently Occupied Point (P1)
Reference
Bearing Right (Positive)
Offset Offset Distance
Point
Offset: Figure 6-13
Given:
Point Northing Easting
Assign
1 Backsight Point 1000.0000 2000.0000
2 Occupied Point 1100.0000 2250.0000
1st Offset Left 40.00
2nd Offset Right 60.00

With the instrument at point 2 and the backsight at point 1, set the two
offset points from the information given above.

Point Northing Easting
Start

1 Backsight Point 1000.0000 2000.0000
IN N 68°11'54.9" E 269.258

2 Occupied Point 1100.0000 2250.0000
oS N 21°48'05.1" W 40.000 from Base Point 2

3 0S40.000L.@Pt.2 1137.1391 2235.1444
(O] N 21°48'05.1" E 60.000 from Base Point 2

4 0S60.000R. @Pt.2 1044.2914 2272.2834

Example 6.13
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FUNCTION: The TRAVERSE routine is used to compute the co-
ordinates of a new point along a line of known bearing and dis-
tance from the currently occupied point.

Select Routine To traverse to a new point, type TR at Select Routine or type TR
at any point number prompt.

Traverse from (P1) to Type in the number for the foresight point you are shooting to and
press [CEe]. The variable P1 represents the currently occupied
point as shown in Figure 6-14. The point number will be given in

the prompt.
Enter a point ID up to 28 If Names Output is on, or if you have manually indicated a
characters name assignment (by including an N after the point number), you

may enter a point name. Type in the name and press [Ene], or select
a predefined name by pressing one of the function keys. You may
also press (or click your mouse on the Last button) to use
the last point name, or press (@) (or click your mouse on the
Point button) to recall a name from another point. If you do not
want to assign a name at this time, just press [Ente].

Bearing Type in a bearing, angle, deflection or azimuth in your pre-speci-
fied format, or recall a bearing between any two points in memory.

Distance Type in the horizontal or slope distance from the currently occu-
pied point to the foresight point and press , or recall a distance
between two existing points. If you are entering a slope distance
and the automatic Slope Angle prompt is Off, place the letter
immediately after your distance entry, before you press Fente] .

If the Slope Angle prompt is active, or if you have manually
specified the entry of a slope distance, you will be prompted for
data that is necessary for slope reduction according to the method
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you have specified on the Configuration Menu. See Section 3.11
for slope reduction instructions.

Following a correct distance entry, Survey 4.0 will print the bear-
ing, horizontal and vertical distances from the currently occupied
point to the foresight point, and also the point number, ID, and
coordinates of the foresight point. The foresight point becomes the
currently occupied point, and the reference bearing becomes the
reverse of the bearing just traversed.

This routine repeats until exited. Exit to Select Routine by
pressing at the above prompt, or exit to another routine by
entering a valid routine code.

Known Deflection

Known Angle Right
Angle

Known
Starting

Known Distance
Point

Known Bearing &
Distance

Traverse: Figure 6-14
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Given:
Point Northing Easting
Assign
1 Occupied Point 1000.0000 2000.0000
1st Point N 68°00'00" E 270.000
2nd Point 13°24'00" DR 200.000
3rd Point 192°27'15" AR 145.000

With the instrument at point 1 traverse to points 2, 3 and 4 from the
information given above.

Point Northing Easting
Start

1 Occupied Point 1000.0000 2000.0000
TR N 68°00'00.0" E 270.000

2 1101.1438 2250.3396
TR N 81°24'00.0" E 200.000

3 1131.0508 2448.0909
TR S 86°08'45.0" E 145.000

4 1121.3044 2592.7630

Example 6.14
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6.15
TRAVERSE STRAIGHT LINE

Select Routine

Traverse from (P1) to

Enter a point ID up to 28
characters

Bearing

Distance

FUNCTION: The TRAVERSE STRAIGHT LINE routine is used
to compute the coordinates of several points lying along the same
bearing. While similar to the Traverse routine, the use of the
TRAVERSE STRAIGHT LINE routine does not require the entry
of additional bearings after the first bearing entry.

To traverse a straight line, type SL at Select Routine or type SL
at any point number prompt.

Type in the number for the foresight point you are shooting to and
press [Ee]. The variable P1 represents the currently occupied
point as shown in Figure 6-15. The point number will be given in
the prompt.

If Names Output is on, or if you have manually indicated a
name assignment (by including an N after the point number), you
may enter a point name. Type in the name and press [Ene], or select
a predefined name by pressing one of the function keys. You may
also press (or click your mouse on the Last button) to use
the last point name, or press (@) (or click your mouse on the
Point button) to recall a name from another point. If you do not
want to assign a name at this time, just press [Ente].

Type in a bearing, angle, deflection or azimuth in your pre-speci-
fied format, or recall a bearing between any two points in memory.

Type in the horizontal or slope distance from the currently occu-
pied point to the foresight point and press , or recall a distance
between two existing points. If you are entering a slope distance
and the automatic Slope Angle prompt is Off, place the letter
immediately after your distance entry, before you press Fente] .

If the Slope Angle prompt is active, or if you have manually
specified the entry of a slope distance, you will be prompted for
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data that is necessary for slope reduction according to the method
you have specified on the Configuration Menu. See Section 3.11
for slope reduction instructions.

Following a correct distance entry, Survey 4.0 will print the bear-
ing, horizontal and vertical distances from the currently occupied
point to the foresight point, and also the point number, ID, and
coordinates of the foresight point. The foresight point becomes the
currently occupied point, and the reference bearing becomes the
reverse of the bearing just traversed.

To continue traversing along the same bearing, type in the next
point number and press [Ete]. Survey 4.0 will respond to an ac-
cepted point number by displaying the Bearing prompt with a re-
sponse of a 0° deflection to the right (or left, if using the HP Code
Set). The program will then continue with a Distance prompt.
This sequence will continue until you exit the routine.

Exit to Select Routine by pressing [E] [Ete], or exit to another
routine by entering a valid routine code.

Note: 180° AR is equal to 0°DR.
180° AR

180° AR

Known
Starting
Point

Known Distances

Known Bearing &
Distance

Traverse Straight Line: Figure 6-15
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Given:
Point Northing Easting
Assign
1 Occupied Point 1000.0000 2000.0000
1st Point N 68°00'00" E 270.000
2nd Point 0" DR 200.000
3rd Point 0" DR 145.000
With the instrument at point 1 traverse a straight line to points 2, 3 and
4 from the information given above.
Point Northing Easting
Start
1 Occupied Point 1000.0000 2000.0000
SL N 68°00'00.0" E 270.000
2 1101.1438 2250.3396
SL N 68°00'00.0" E 200.000
3 1176.0651 2435.7764
SL N 68°00'00.0" E 145.000
4 1230.3831 2570.2181

Example 6.15
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FUNCTION: The TRAVERSE WITH OFFSETS routine is used to
compute the coordinates of a new point along a line of known
bearing and distance from the currently occupied point, and then
set perpendicular offset points at the foresight point.

ETRA VERSE ADJUSTMENT NOTE

Offsets are not handled within the traverse balancing routines,
therefore you should balance your traverse data before entering
any offset information.

Select Routine To traverse with offsets, type TO at Select Routine or type TO
at any point number prompt.

Traverse with Offsets Type in the number for the foresight point you are shooting
from (P1) to to and press Cite]. The variable P1 represents the currently oc-

cupied point as shown in Figure 6-16. The point number will be
given in the prompt.

Enter a point ID up to 28 If Names Output is on, or if you have manually indicated a

characters name assignment (by including an N after the point number), you
may enter a point name. Type in the name and press [Ene], or select
a predefined name by pressing one of the function keys. You may
also press (or click your mouse on the Last button) to use
the last point name, or press (@) (or click your mouse on the
Point button) to recall a name from another point. If you do not
want to assign a name at this time, just press [Ente].

Bearing Type in a bearing, angle, deflection or azimuth in your pre-speci-
fied format, or recall a bearing between any two points in memory.

Distance Type in the horizontal or slope distance from the currently occu-
pied point to the foresight point and press , or recall a distance
between two existing points. If you are entering a slope distance
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Offset from (P2) to

Offset Distance (- if offset left)

and the automatic Slope Angle prompt is Off, place the letter
immediately after your distance entry, before you press Fente] .

If the Slope Angle prompt is active, or if you have manually
specified the entry of a slope distance, you will be prompted for
data that is necessary for slope reduction according to the method
you have specified on the Configuration Menu. See Section 3.11
for slope reduction instructions.

Following a correct distance entry, Survey 4.0 will print the bear-
ing, horizontal and vertical distances from the currently occupied
point to the foresight point, and also the point number, ID, and
coordinates of the foresight point. The foresight point becomes the
currently occupied point, and the reference bearing becomes the
reverse of the bearing just traversed.

Type in the number for the offset point you are shooting to and
press [CEe]. The variable P2 represents the new currently occupied
point (the old foresight point). The point number will be given in
the prompt.

Type in the HORIZONTAL offset distance from the currently oc-
cupied point to the offset point and press , or recall a distance
between two existing points. If the offset point lies to the left of
the occupied point, relative to a forward direction of travel, enter
the offset distance as a negative value. CAUTION: Recalled dis-
tances are always entered as positive values.

5 DEFINED OFFSET DISTANCES

If the Offset Define routine (OD - Section 10.18) has been used
to build an offset table, this routine will automatically use the table
values to set the offset points and you will not be able to manually
enter an offset distance.

If you are not using an offset table, the offset sequence of this
routine allows only a single offset point to be set.

5 SLOPE DISTANCES
Offsets cannot perform slope reductions. Use the Side Shot
routine (SS - Section 6.12) for slope entries.
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Following a correct offset entry, Survey 4.0 will print the bearing
and distance to the offset point, the offset point number, ID and the
coordinates.

ENAMING YOUR OFFSET POINTS

Offsets points are automatically assigned a name, relative to the
offset's base point. If you want to change the assigned name, use
the ldentify Point routine (ID - Section 10.17)

Given:
Point Northing Easting
Assign
1 Occupied Point 1000.0000 2000.0000
Foresight at N 68°11'564.9" E 269.258
1st Offset Left 40.00
2nd Offset Right 60.00

With the instrument at point 2 and the backsight at point 1, set the two
offset points from the information given above. Use the Offset Define

rou tine (OD - Section 10.18) to place the offset distances into a
table.
Point Northing Easting
Start
1 Occupied Point 1000.0000 2000.0000
TR N 68°11'564.9"E 269.258
2 1099.9999 2249.9998
(O] N 21°48'05.1" W 40.000 from Base Point 2
3 0S40.000L @ Pt.2 1137.1390 2235.1441
(O] S 21°48'05.1" E 60.000 from Base Point 2
4 0S60.000R.@Pt.2 1044.2913 2272.2832

Exit Offsets, resume at point
2 1099.9999 2249.9998

Example 6.16
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Offset
Point
Direction of Travel Left (Negative)
Currently Occupied Irection ot Trave - Offszt glﬁtancF)z
Point (P1) Known Bearing oresight Point (P2)
and Distance
Right (Positive)
Offset Offset Distance
Point

Offset: Figure 6-16
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6.17
TRAVERSE CLOSE

Select Routine or
Traverse from (P1) to

Close To Point

FUNCTION: The TRAVERSE CLOSE routine is used to deter-
mine the length and direction of the linear error and the amount of
angular error in a traverse. This routine must be used prior to
traverse adjustment routines.

5 PROCEDURE FOR CLOSING TRAVERSES
1. Use the Start At routine (ST - Section 10.01) to establish the

known starting point.

2. If'the reference bearing into the starting point has not been set,
use the Enter Backsight Bearing routine (EB - Section 10.03).

3. Use the Traverse routine (TR - Section 6.14) to set points
along the traverse path.

4. Use the Inverse routine (IN - Section 6.03) to move along the
traverse path between established points.

5. When you reach the point IMMEDIATELY BEFORE the last
leg (or closing leg) is to be entered, continue with the instructions
below. For example, on a closed traverse from point 1 to 2 to 3
to 4 and back to point 1, when you reach point 4, you must call
the Traverse Close routine.

To close a traverse, type TC at Select Routine or type TC
at any point number prompt. The variable P1 represents the cur-
rently occupied point. The point number will be given in the
prompt.

Type in the number of the closing point you are shooting to and
press [Ene].
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Bearing

Distance

Enter angle RIGHT at Pt. (P1)
Backsighting Pt. (P4)
Foresighting Pt. (P2)

Press <Enter> if unknown

Type in a bearing, angle, deflection or azimuth in your pre-speci-
fied format, or recall a bearing between any two points in memory.

Type in the horizontal or slope distance from the currently
occupied point to the closing point and press (], or recall a
distance between two existing points. If you are entering a slope
distance and the automatic Slope Angle prompt is Off, place the
letter (S) immediately after your distance entry, before you press
(Ente] .

If the Slope Angle prompt is active, or if you have manually
specified the entry of a slope distance, you will be prompted for
data that is necessary for slope reduction according to the method
you have specified on the Configuration Menu. See Section 3.11
for slope reduction instructions.

Following a correct distance entry, Survey 4.0 will print the bear-
ing, horizontal and vertical distances from the currently occupied
point to the calculated closing point, and also the coordinates of
the calculated closing point. The program will then inverse the
closing bearing and distance from the calculated closing point to
the actual closing point. The Precision Ratio, Length Trav-
ersed, Length To Close, Error in Latitude, Error in De-
parture, Error in Elevation and the Area, in a closed traverse,
are also reported.

If your traverse is a closed traverse (the starting and ending point
numbers are the same), continue with the next prompt. If your
traverse is an open traverse (the starting point and the ending point
numbers are different), skip the next prompt and paragraph and
continue at the Enter the Closing Foresight Pt prompt.

With the theodolite at point P1, type in the angle (as turned to the
right) from the backsight point P4 to the foresight point P2, and
press [CEie]. The actual point numbers will be given in the prompt.
If you do not know this angle, simply press [Ete], however, in a
closed traverse you must enter this angle for accurate angle bal-
ancing. Refer to Figure 6-17 for a visual representation of this
angle.



Enter the Closing Foresight Pt
Press <Enter> if unknown

Enter Closing angle
RIGHT at Pt. (P1)
Backsighting Pt. (P4)

To the fixed Foresight
Press <Enter> if unknown

Adjust this traverse? (Yes/No)

Select an Adjustment Option
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Type in a closing foresight point number (P5) and press [CEne].
The foresight point may or may not be a point on the traverse, but
it must be a known point if you choose to enter a number. If you
did not turn an angle to a closing foresight point, simply press
CEte], however, in an open traverse you must enter this angle for
accurate angle balancing. Refer to Figure 6-17 for a visual rep-
resentation of the closing foresight point.

With the theodolite at point P1, type in the angle (as turned to the
right) from the backsight point P4 to the closing foresight point
(P5), and press [Ete]. The actual point numbers will be given in
the prompt. If you do not know this angle, simply press [2Entel] .
Refer to Figure 6-17 for a visual representation of this angle.

Press (Y], (i) or click your mouse on the word Yes to balance the
traverse. Press [N, (@) or click your mouse on the word No to re-
turn to Select Routine. If you continue the balancing procedure,
you will be presented with the Total Angular Error and the
Error per Station. You may also briefly see the message
Building Traverse Key File flash on your screen. The length of
time the message appears is directly related to the length of your
traverse and the speed of your computer. If you see an
unrecognizable flash of a prompt, do not be alarmed, you haven't
missed anything. The message is replaced with the Adjustment
Option Selection Box.

<1> Balance Angles

<2> Adjust by Compass Rule

<3> Adjust by Crandall Rule

<4 > Adjust by Transit Rule

<5> Edit Traverse File

<6> Restore Unadjusted Coordinates
<E> EXIT to Select Routine

On your first pass through the traverse adjustment options, Option
6, Restore Unadjusted Coordinates, will be dimmed. This
simply means that the option is unavailable at this time because a
backup file of unadjusted coordinates does not exist.
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Option
Balance Angles

<1 > Save a backup
coordinate file

< 2> Continue without
a backup file

< 3> EXIT this Routine

Select an Adjustment Option

To balance the traverse angles, press (1] or click your mouse on the
<1 > in the Adjustment Option Selection Box.

ENOTE

If there is no angular error, this option will be dimmed and
inaccessible.

Survey 4.0 now provides you with an opportunity to create a
backup file. The backup file is useful if you later find that you
have made an error in traverse adjustment and wish to restore
your original coordinate file. If you intend to try more than one
adjustment method on your traverse, you must create a backup
file now! To create a backup file, press (). Press (2] to continue
the angle balancing routine without a backup file. Remember,
whenever you create a backup file, you overwrite any previous
backup file.

After you have made your choice regarding a backup file, Survey
4.0 will balance the angles and recompute the traverse. The new
Precision Ratio, Length Traversed, Length To Close, Er-
ror in Latitude, Error in Departure, Error in Elevation,
Area, and the Total Angular Error will be reported.

ENOTE

Survey 4.0 balances angles equally per station. If you need to
make weighted adjustments, or if you need to correct a particular
station, select Option 5, Edit Traverse File, from the Adjust-
ment Option Selection Box prior to balancing angles. This
option will allow you to edit and re-run the traverse file. See Op-
tion (8], Edit Traverse File, for more information.

Once again, you will be presented with the Adjustment Option
Selection Box. This time however, Option 1, Balance An-
gles, and Option 5, Edit Traverse File, will be unavailable. If
you did not save a backup file before balancing angles, Option 6,
Restore Unadjusted Coordinates, will also be unavailable.



Option
Adjust by Compass Rule

Option
Adjust by Crandall Rule

Option
Adjust by Transit Rule

All Adjustment Options
Balance Elevations (Yes/No)

Select an Adjustment Option
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To balance the traverse using the Compass Rule (or Bowditch
method), press (2] or click your mouse on the < 2 > in the Ad-
justment Option Selection Box.

To balance the traverse using the Crandall Rule, press (3] or click
your mouse on the < 3 > in the Adjustment Option Selection
Box.

To balance the traverse using the Transit Rule, press (4] or click
your mouse on the < 4 > in the Adjustment Option Selection
Box.

If your traverse contains a closing error in elevation, you will be
given the opportunity to balance the elevations at the same time as
the horizontal legs of the traverse are balanced. Press Y], (i), or
click your mouse on the word Yes to balance the elevations, oth-
erwise press (N, (@], or click your mouse on the word No. If your
traverse does not contain an elevation error, you will not receive
this prompt.

ENOTE

Survey 4.0 balances elevations proportionally. The correction per
foresight station is proportional to the length of the incoming leg
divided by the length of the total traverse. If you do not want
proportional balancing, you will have to manually balance your
elevations at a later time.

After selecting your adjustment method, Survey 4.0 will compute
the balanced traverse and print out the results. Once again, you
will be presented with the Adjustment Option Selection Box.
This time however, only Option 6, Restore Unadjusted
Coordinates, and Option 7, EXIT to Select Routine are
available. Remember, Option 6 will only be available if you have
previously elected to save a backup file.
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Restore Backup File from
date at time (Yes/No)

Option (5]
Edit Traverse File
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If you are satisfied with the results of the traverse balancing, select
Option 7 by pressing (7] or by clicking your mouse on the <7
> in the Adjustment Option Selection Box. If you want to try
a different adjustment method, and Option 6 is available, press (€]
or click your mouse on the < 6 > in the Adjustment Option Se-
lection Box.

If you are recomputing your traverse adjustment, press (Y], (i), or
click your mouse on the word Yes. To return to Select Routine,
press (N, (@], or click your mouse on the word No. The date and
time of your last back up operation will be given in the prompt. If
you elect to continue, your original traverse will be restored and
you will be returned to the Enter angle RIGHT at Pt. (P1) prompt as
shown on page 106.

If your initial closure indicates a large error, you may need to edit
and re-run your traverse. Select Option 5 by pressing (5], or by
clicking your mouse on the < 5 > in the Adjustment Option Se-
lection Box. The Editor window will open.

Following the S4-Edit instructions presented in Section 16, edit
your traverse entries in the editor window. For help with editor
key presses, press (F1). When you have finished entering your
traverse, press (or click your mouse on) [Esc to exit the editor.

To avoid errors caused by not including enough information, or by
including too much information, we strongly suggest that you
limit your traverse editing to the correction of existing entries. If
you need to insert and/or delete a leg, you must be sure to include
all of the necessary information. Use the checklist below and also
the other entries in your traverse file as a guide. Remember to
include:

O Routine codes;

0 Point numbers (each followed by an asterisk);

O Angles or deflections left or right, or a bearing
or azimuth;

O Angle codes (either with the angle or on their
own line);
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O Distances (either slope or horizontal);
O Point names (if you are using them);

0 '<-- NEW LEG separator (not required, but
useful to distinguish between your traverse legs.
5 NOTE

The Traverse.Key file does not contain any slope information. All
distances in the file are, and must be horizontal distances. Any
attempt to force feed slope data into this file will cause Survey 4.0
to suffer from massive indigestion. It just won't work. If you have
a keystroke file, edit it and re-run it. Of course, you did read the
keystroke file warnings in Section 3.13, right???

Save Changes? To exit the editor and re-run your traverse file, press ] or click
<Y> Yes your mouse on the <Y >. To ignore your changes, press (N] or
<N> No click your mouse on the < N >. If you have made a mistake in
<A > Abandon Changes your editing and wish to re-edit the file, press (@ or click your

& Restart mouse on < A >, Choosing to abandon and restart will cause the

editing window to clear, close and then re-open.

After you have edited your traverse file and closed the editor, Sur-
vey 4.0 will re-run your traverse file and leave you at the Enter
angle RIGHT at Pt. (P1) prompt as shown on page 106.

Option (6]

Restore Unadjusted Coordinates

Restore Backup File from If, at any Adjustment Option Selection Box, you wish to re-
date at time (Yes/No) store your original traverse, press (6], or click your mouse on the <

6 >. Now press (Y], (i), or click your mouse on the word Yes to
restore your original file. To return to Select Routine, press (N,
(@), or click your mouse on the word No. The actual date and time
of your last back up operation will be given in the prompt. If you
elect to continue, your original traverse will be restored and you
will be returned to the Enter angle RIGHT at Pt. (P1) prompt as
shown on page 106.

Select Routine If you choose No because you just wanted to continue without re-
storing your original coordinates, you may be wondering how you
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can continue. Simply press TF and you will return to the Ad-
justment Option Selection Box.

Keystroke examples for Open and Closed traverse closure and
adjust