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Minimum Computer System Requirements

Processor Type and Speed

Minimum: Pentium 11 300 MHz
Recommended: Pentium 1V 2 GHz or better

Operating System

Partial Support with:
Windows 98 Second Edition (Version 4.10.222)
Windows ME (Version 4.90.3000)
Windows NT Service Pack 4 (Version 4.0.1381)

Full Support with:
Windows 2000 (Version 5.0.2195)
Windows XP (Version 5.1.2600)
Windows Server 2003(Version 5.2.2600 & up)

Disk Space

1 GB without DbBuilder, 1.7 with DbBuilder (Database Builder).
Up to an additional 3 GB is needed for Census Block and Demographics.
Up to an additional 80 GB may be needed for TOPO maps.

RAM
Minimum: 128 M B, 256 MB for Windows XP
Recommended: 512 MB or more.

Video Display
Minimum: 800 x 600 - 16-hit color
Recommended: 1024 x 768 or better — 24-bit color

Multiple monitors are strongly recommended.

Recommendations for Better Performance

As with most applications, additional memory and/or CPU power will result in
improved performance. In particular, additional disk space will permit
rflnvestigator to cache a significant amount of commonly used data.

To improve performance in an existing computer we recommend:
e First: add disk space, (abigger, faster hard drive)
e Second: add memory, and
e Third: upgrade your processor.

Ask rfSoftware about designing and building a high-performance computer, with
rfinvestigator preinstalled, for you.
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Installing rfInvestigator

All rfSoftware, Inc. programs have an automatic installer. Should you
encounter any problems, Email support@rfsoftware.com or call 352-336-7223. Be
sure to close all other rfSoftware programs. If thisisnot done, it is possible your
installation will not be successful. Use your Task Manager to insure that the RFS
Autoupdater and Pathloss Server are not running in the background.

The Installer program

Inserting the rfinvestigator CD in your computer will auto-run the Program
Installer. Should the auto-run not start the installer, navigate to the CD then
launch the application called Install.exe.

rfSoftware Program Installer

Y'our Operating Spstem iz Windows =P Inztall Programs:

DEDM iz already installed | iflnwvestigator

DAL iz already installed | rflnvestigatar Light

Flay demonstration movie for flnvestigatar | tfProfiler Ligkt

ifDetective FREE |

Browse CO | E «it MPE Calculator

Theinstaller will test the system for necessary prerequisite files. More
information about these files can be found below in the MDAC and Dcom
section. Oncethese files areinstalled, you may proceed with the main program
installation by clicking the rflnvestigator button.

**IMPORTANT NOTE: Toinstall software on a computer running Windows
NT, Windows 2000 and some versions of Windows XP you must be logged in
with Administrator privileges.

After installation is complete, press the exit button. Y ou may need to reboot your
computer after installing rfinvestigator. Theinstaller will notify you if areboot
IS necessary.

MDAC and DCom

The Installer Program tests your system for the presence of MDAC and DCom.
These programs are Microsoft extensions to the Windows ™ Operating System
and are not part of rfinvestigator. They are needed to perform various database
access functions. If they are already installed then the buttons will be grayed out.
If they are not, pressing the Install DCom and/or Install MDAC buttons will
install these programs on your computer. After installing MDAC and/or DCom
you will need to reboot your computer before proceeding to the rfinvestigator
Install process.

Since MDAC and DCom are Microsoft products, rfSoftware has no control over
changes and upgrades to these programs. Therefore, it is strongly suggested that
you check for operating system critical updates after installing MDAC and /or
DCom and before proceeding to install rfinvestigator.
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Activating rflInvestigator

It is strongly suggested that you perform a manual update prior to launching
rflnvestigator for the first time. The latest update can be found on-line at
http://www.rfsoftware.com/rfi/downl oads.shtml.

Thefirst timerflInvestigator runs you will be presented with the Registration

Manager.

The Registration Manager
displays the program name,
owner and expiration date of all
rfSoftware productsinstalled
and registered on your
computer.

Registration Manager
_F o tior

Add Product Key |
Add Feature Key |
Delete Product |

- 3-second terrain - Na Expiration

ifProfiler w1 - ifSoftware, Inc. - Mo Expiration
- 3-gecond terrain - Na Expiration

PL Server v1 - ifSoftware, Inc. - Mo Expiration
- 3-secand terrain - No Expiration

fPrafiler Light +1 - fSaftware, Inc. - Na Expiration

DB Builder w1 - rfSoftware, Inc. - Mo Expiration
ezRadial v1 - fSoftware, Inc. - Mo Expiration
ifalidator v1 - fSoftware, Inc. - Mo Expiration
tflnvestigator-Light v2 - dSoftware, Inc. - Mo Expiration

Click the Add Product K ey button to open the Product Registration dialog.

. Product Registration x|

Enter in the product registration information as supplied
b rfS oftware.

Y ou will receive registration information by email.
Enter the indicated information exactly asit
appearsin the Registration email. To minimize

Registered User: S oftware, Inc. the possibility of error we recommend you copy
User Key. | and paste the information from the email message.
User Cade: |

Enter in the product registration information as
supplied by rfS aftware,

Advanced features are included with the
purchase of Version 2.6. To activate them
you should click the Add Feature Key button
to open the Feature Registration dialog.

Feature Few: ||

Feature Code: |

]

Enter the indicated feature information exactly asit appearsin your Registration
email.

Cancel |

**IMPORTANT NOTE: If you have purchased any optional features such as 3-
second terrain, or Census Blocks you will need to register these using the supplied
Feature Key and Feature Code information.

3-second Data

If you purchased the optional three arc-second terrain data, you will have received
a separate CD containing the data.

The three arc-second terrain data may be placed on any available system disk.
The recommended location is:

C:\Program Files\rfsoftware\resources\ter3sec\

however; it may be placed on another drive, one with more available disk space,
for example.
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Accessing the data across a network, or reading it directly from the CD will work
in most cases. Problems could occur in such a configuration if there are excessive
system delays when reading the data.

Regardless of where you place the data, be sure to point to the appropriate data
folder in Options — Folders — Terrain, USGS 3-sec.

Census Block and Demographic Data

If you purchased the optional Census Block or Demographic data, you will have
received a separate CD containing the data.

The Census Index file, C2K Geo.mdb, must be placed in the resources folder.

The Census Block data may be placed on any available system disk. The
recommended location is:
C:\Program Files\rfsoftware\resources\P1\

The Demographic data may be placed on any available system disk. The
recommended locations are:

C:\Program Files\rfsoftware\resources\P4)\, ...\P5\, etc.

however; they may be placed on another drive, one with more available disk
space, for example.

Accessing the data across a network, or reading it directly from the CD will work
in most cases. Problems could occur in such a configuration if there are excessive
system delays when reading the data.

Regardless of where you place the data, be sure to point to the appropriate data
folder in Options — Folders — Census Blocks, and Options — Folders —
Census Demographics.

Supplemental Maps

County and state boundaries are available from both the 1990 and the 2000
census. 1990 Census Maps arein NAD-27, 2000 Census Maps are NAD-83.

The State Line Maps are stored in the file “stmaph.dat” and the County Line
Mapsin “comaph.dat”.

The program looks for these files in the Resources folder. The 2000 Census Maps
areinstalled by default. Should you need to use the 1990 maps close all

rf Software programs on your computer. Replace the stmaph.dat and /or
comaph.dat filesin C:\program files\rfSoftware\Resources with the ones
from your installation CD then restart the program to load the new maps.
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Program and Database Updates

Updating rflnvestigator
When you launch the program, the Online Uees for Progiam Uodates? |
Program Updates dialog will appear. It rock Rrupsseciadonatcaly B2 W |
is necessary to be on line in order to check B et i P man s

for and download updates. Thefirst time
you launch the program it is advised that you select Yes to be sure you have the
most recent version of the program. If you prefer not to see this dialog every time
you start the program, check the “Do not show thisform on startup” box. To
check for updates at anytime simply select Help--Updates from the drop down
menu.

Y ou will be prompted to install the update when you next close rflnvestigator.

Updating the Master Database if you don’t have Database Builder

If you do not have DbBuilder registered on your computer you will need to
contact rfSoftware to obtain a database branded for your serial number.

Installing an Updated Master Database
An updated master database is normally obtained online from:

http://www.rf sof tware.com/databases/rfl nvestigator-FM.

The database will bein aZIP file format.

The database MUST be unzipped directly into the database folder. Seethe
instruction included with your zip/unzip utility for information on how to extract a
zipped file into a specific folder.

The master database can be identified by its unique file extension of *.fmd’.
Other files, such as an antenna pattern database or a new sync.bin file, may also
be zipped together with a master database. All files should be placed in your
database folder. The default database folder is C:\Program
Files\rfsoftware\database.

Installing other Databases

Other databases, such as the Antenna Pattern database, Antenna Structure
database and Airport database, are normally obtained online from the rfSoftware
website. Most databases are zipped. See the instruction included with your
zip/unzip utility for instructions on how to extract a zipped file into a specific
folder. Place the database filesin the same folder as the master database.

Initial Settings

Several programs settings should be reviewed and possibly modified after
installing rfinvestigator.
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Cache Settings

From the Options menu, select Cache....
i~ Cache Folder.
C:\Program FilesufSoftwarefSCache

The Cache Folder should be placed on Coren i 267 oest | oiowse

our computer’'s fastest internal disk drive. | oo
y p (C'! Never automatically delste files Clear Cache
Under most circumstances the best choice £ Delie e e : i

. . « . % Delete files when falder size exceeds W M bytes

for Cleanup options is*“Delete files

when folder size exceeds™ N. [k ] et | oo |

Depending on the speed and available disk space on your computer the value of N
should be between set to 100 and 500 Mbytes.

If you set your cache threshold too small, your computer will be deleting data that
it may need to reuse. If the cache sizeis set too large, your computer will waste
time searching for data.

If your cache size exceeds the threshold you have set, rfinvestigator will begin

deleting the older cached files.

Contour Settings

From the Options menu, select
Contours....

Contour Terrain Resolution should be set
to use either FCC 30-Sec DEM(NGDC) or,
if you purchased the optional 3-Second
terrain data, USGS 3-Sec DEM(DMA).

The FCC currently does not accept the use
of GLOBE terrain datafor FM contours.

The HAAT Calculation method should be
set to Slope Method for normal use and
switched to the much slower FCC Method
for final calculations.

One arc-second terrain data is available.

Contour Options

— Contour Defaults:

+ Protected/|nterfering Pair [Froposedf
I Include Interfering for Class B
I Include Interfering for Class B1
¥ Include Interfering for Hon-B's

~ Protected/Interfering Pair [Affected)

" 70dBu B0dBu 54dBu (F50:50]

= City Grade [70 dBu F50:50)

" User Defined

W sk Before Adding Contour

v Show &ll Contours on Map.

Radials

i~ Calculation Settings: Terrain FResolution:
IFCC 30-Sec DEM[NGDC) = l

I~ Limit Freespace to 1.51km. 360 (1 deg) -
v Uze Class Height and Fower for HAAT Calculation:
Yacahcies, Reserves and Adds. ’7 Slope Methad -

0K

o |
Cancel |

— Proposed Translators:
" Always inZone -4 or East of the Mississippi.

" MNever in Zone.

* Ask for Zone before Adding Cantour.

Ca Chan

[ ]

Service Protected 13t &g

]

23 Adj

Contact rfSoftware if you need this resolution of terrain data.

Limiting Freespace to 1.61km.

FCC rules state that under certain conditions the distance-to-contour calculation
should stop using the prediction tables and switch to the freespace formula.
Doing this in-accordance-with the rules will produce characteristic “spikes’ on
the contour. Limiting the freespace calculation to 1.61km (the beginning of the
FCC curves) smoothes out the contour. Some engineers claim that the FCC has
instructed them to set this freespace limit, in disagreement with the rules. Other
engineers claim that the contour iswrong if it does not have the “ Spike.” Inan
effort to please both camps, rflnvestigator supports both methods.
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Select Limit Freespace to 1.61km to have smooth contours that do not
conformto FCC rules.

Uncheck the box to have “ Spiked” contours that do follow the FCC rules.

The Program Folder

The rfSoftware Folder

By default, the installer creates an rfSoftware folder in C:/Program
Files/rfSoftware/. You may choose adifferent folder during installation.

The rfSoftware folder contains program executables; uninstall files, libraries and
data subfolders.

The Database Folder

The database folder, C:\Program Files\rfsoftware\database, isthe default
location for the FCC Master Database and antenna pattern files.

The Resources Folder

The resources folder, C:\Program Files\rfsoftware\resources, holds awide
range of files and subfolders essential to the operation of rfinvestigator.

Subfolders include:
lulc30sec—containing land use/land characteristic data files
m3—containing the M3 and R2 ground conductivity data bases
pop30sec—containing population data files
ter30sec—containing the GLOBE 30-second terrain data files
terFCC30sec—containing the FCC 30-second terrain datafiles
TOPO!_ Maps—containing large-scale reference map files, and optionally
ter3sec—containing three second terrain data

Files include:
M S*.dat — These files contain the FCC Minimum Separation Tables.

*.mdb — These are the vector map databases. They contain information
for drawing roads, railroads, hydrology, and city boundaries.

*MapH .dat — These are the county and state line files.
tipofday.txt — Thisis atext file with helpful hints on using rflnvestigator.

Sync.bin — Thisfile contains special keys for synchronizing the program
to the various compressed databases.

rflnvestigator.chm — Thisisthe rfinvestigator Help file.

motd.ftx — MOTD, or Message-Of-The-Day, contains the text to various
system messages. Since the message text is not stored inside
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Investigator they can be easily updated without replacing the
program executable.

license.txt — Thisis acopy of the License Agreement.

places.txt — Thisfile contains alist of places, their locations and
populations. Thisfile comes from the National Atlas.

fccdbs*.txt — Thisfile outlines the tables and fields in the FCC CDBS

Census2k.mdb — Thisfile provides locations and labels for State and
County names.

The Jobs Folder

The jobsfolder, C:\Program Files\rfsoftware\jobs, isthe default location for
Job Files, Queriesand CSV Files.

Other Folders used by rfinvestigator

The System Folder

The program stores files in various other locations. Aswith most Windows
programs, rfinvestigator useslibrary files (*.dll and *.ocx) stored in the
Windows System folder.

The System Folder varies with operating system, but is usually:
C:/Windows/System in Windows 95, 98 or Millennium, and
C:/.../System32 in Windows 2000, XP or NT

The Cache Folder

Some of the files created by rfInvestigator are cached in this system Temp
folder. Thesefilesinclude:

* contour — Contour Information files. Once a contour fileis created for asite,
new contours can be created and existing contours can be changed very
quickly.

*.ter — Terrain Information files.

*.pop — Population Information files.

*.bmp — Terrain Map files.

Any file stored in the Cache folder may be deleted aslong asrfinvestigator is
not running. If the program needs a deleted file, it will simply recreate that file.

However, if you do not delete the files rfinvestigator will run significantly
faster.

If your disk space used by cached files exceeds a settable threshold
rfinvestigator will begin deleting the older cached files.
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Uninstalling rfinvestigator
Should it become necessary to uninstall the program you should first follow the

Windows Add/Remove Programs process accessi ble via the Windows Control
Panel.

If you have no other rf Software products on your computer, remove the
C:\Program Files\rfSoftware\ folder.

DbBuilder (Database Builder)

If you have purchased alicense to DbBuilder, you will have received a User Key
and User Code for that product.

Installing DbBuilder

DbBuilder is abehind-the-scenes utility program that will automatically
download data from the FCC website and create a database readable by
rfinvestigator. Itisan independent program, so you can continue to use
rfinvestigator while building adatabase. Alternatively, DbBuilder can run on
a second computer so it won't slow down your work.

DbBuilder only needs to be installed if you plan to make your own databases.

Most people choose to download preprocessed databases from the rfSoftware
website. A processed database is typically less than ten megabytes whereas the
raw FCC datais more than forty megabytes.

Processed rfSoftware databases are available on-line at:
http://www.rf software.com/databases/rf I nvestigator-FM/

To use a processed database you do not need to install the DbBuilder program,
but DbBuilder needs to be registered on your computer.

If you chooseto install DbBuilder simply, navigate to the CD then, execute the
program “installdatabasebuilder.exe” and follow the directions.

The Master database is a collection of files located in the database folder.
The default database folder is C:\Program Files\rfSoftware\database.
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First Look

Ble Edt Dwplwy Monage Jooks Optiors Window Help

=10/

The installation process should have placed an
rfinvestigator Icon on your computer desktop.
Double-clicking on this Icon will launch the
program. Alternatively, you can use the Start
button by selecting: Start--Program Files--
riSoftware--rfinvestigator.

rfinvestigator Main Form
When you launch rfiInvestigator, the first

D[ V.| B[c| mm(m |wlcoli) e || e sk 8

thing you will seeisthe Main Form. The

Main Form contains drop-down menus and a button-bar for convenient access to
various program features. See the section on Job Map for more information

about buttons and controls.

Pop-Up Menus
Various different Pop-up menus appear throughout the
program. Some of the places they will appear from the
Main Program Window, the Job Map, the Job Grid, the Job
Grid Headers and the tabs of different dialog boxes. To
access them, first place the mouse pointer in awindow or
select an item of interest. Then click the right mouse
button.

The different Pop-up menus will have short cuts to many of
the frequently used tools and additional dialogs.

Help Files

Close-Up, ..

Conkaurs..,

Wiew »
Fill Circles

Color by Channel

Invert Map Colors Chrl+I

Show &l FM Stations. ..
Show AM Stations

Hide Map Details
Hide Callsigns

Add Map Label. ..

&dd Marker. .

Build Job at Map Center...
Map Center Information. ..
Cne-Click, Site Information, .
Recenter Map...

Help is available by selecting Contents from the Help
menu or by pressing the F1 key. F1 will bring you the
help screen appropriate to the current window.
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Build and Open Your First Job

The main feature of rflInvestigator isJob Analysis. Thefirst step to Job
Analysisisbuilding ajob. One method for building ajob is described below.

Callsign IW’F!UF Channel I

Owner I

City I State I
Search Clear Fields | Cancel

| Searching: 2004 _Jul_12.fmd |

The Search Results Window will open listing
the database records that matched your search

criteria

Select one of the records from the grid display
in the bottom portion of the window. Right-
click your mouse and select Build this Job from
the pop-up menu.

From the Main Window’ s Tools menu

select Find: Basic Database Search....

Select aMaster Database. After the

database is opened, the Basic Database

Search dialog will be displayed. Enter the

| call sign of a station-of-interest, and then
click the Sear ch button.

=lolx|
=18l

# rfinvestigator - [Database Search Results]

AT Gl de [iepley Manage [nok Options Window Helo
0| .= ] o ] = ] ] mom) -

WILFFM

THE UMIVERSITY OF FLORIDA

I+

Coalign:
Clwner:
HHN THESIRGEL m
Channst 279 W3 T MH:

Class (=]

tatus uc

ads RADZTY H2TAZ4

Loeeghude: NAD2TE W2 2R

ERP: wm

L

Ark AL 13
el AMSL s
Ant Rioestion: o

Seaching C\Program Files\arSovarn’datshase\2003_Aug (12 md | Found 2 Riscords

The Build New Job dialog will be displayed filled out with your chosen stations

information.

Click the Build Job button. Select aname for the job file and click the OK
button. Thejob will build and then open.

Job Mame Latitude-Longitude MaD-27

|WF|UF-FM ‘ Deg Min Sec i Degs
1037 MHz Chss  InfiCkss | M2 [42 [381 | € Mins
(:“ 79 4| hm = j} w6z [z [ae |© e

" Comments

Include: ¥ State Borders
[¥ County Eorders
[v City Borders

v Primary Roads I~d
v Secondary Roads
¥ Rairoads

Scan Fange:
[sE0  km

Clear

Cancel < Back |

des | Buidiob |
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Investigating Your First Job

Use the Affected, Analysis, Underlay, Vectors and Roads/Borders controls to
show and hide various features on the Job Map display.

The vertical slider control on the left-hand side of the map controls the zoom
level.

# rfinvestigator - [Job Display - C:\Program Files'rfSoftwareljobs\WRUF-FM.fraj] =10l x|

BB Ele Edt Disply Propagation Manage Ieols Options Window Help =181 ]
D=k |M|& |y @

|- Propased Station Settings [082:45:00 082:30:00 [082:15:00 082:00:00

1037 MHz - Clase  Intl Class
( =|[zs | || [0 = - l
Afectsd | Analsis | Underlay .

Vectws | Foads/Burdes |
Cicansed To-Channel o0
Const, Permit Tst Adjacent
vl Appiication 2nd Adiacent
Addiion 3id Adjaent L.
Intermed. Fraq Starke
[ Deleted

Range: 31 km, Clearance: FEE*‘
r (- .
High Springs

.
Alachua

9:45:00

_CS_

B9:30:00

. N
Williston #
T Ea——
0 Jom 10, Jom 20. kem 30. Jgm 40 ko
[ [Calion | Bearing Distance | Adiacency| 73 207 Clearance | Channel Class [Stalus | Latiude NADZ71[ Longitude NAD 271 Duner B
¥ [wAUFFH (24 (003 |Colhen 24497 279 007MHa 01 LD N2sd2os W02 2340 THE UNIVERSITY DF FLORIDA,
WS TR 207d [TstAd 169 T OMEMH C UC NZ7ENGR W25 45 TITICASTERS LICENSES, LP I
L M 77ED |[HdAd 1A 2 043aMHa T3 RSV NZSTR2 W02 4716 NATURE CDAST BROADCASTING, INC
WL M 7EN [ddAd 1A 2 043aMHa |03 RSV NZSTRD2 W02 715 NATURE CDAST BROADCASTING, INC
WL M 7EN [ddAd 20 2 0A3AMHa ARGV NZSTRD2 W02 715 NATURE CDAST BROADCASTING, INC -
2017 km @[245 deq | 233BIN [ B23521W Scalel: [S00000 [ 220 meters AMSL | | Cropland/woodiand Mosaic

Click and drag a rubber-band line on the map to view range and bearing between
two points and display a path profile.

Double-click on the map to re-center at the mouse pointer’s location.

As you move the mouse about the screen note that the mouse coordinates,
elevation and distance/bearing from map center is displayed on the lower task bar.

If you have a three-button mouse press the center button and instantly calculate
the Height of Average Terrain for the current mouse position.

These are just afew of the many things you can do with rflnvestigator. To learn
more, read on!
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What’'s New in rflnvestigator Version 2.5

Automatic Program Updates

rfinvestigator will periodically check the rfSoftware website for updates when
you are on-line. Program updates can be downloaded and installed with just a
few mouse clicks.

Improved TOPO! Map Support

Seamless support for TOPO! Version 2 and Version3. Map layers 1 and 2 are
pre-installed for the Continental US and Hawaii.

Improved Automatic DA design tool
New pick-and-click auto tuner

User settable design limits.
Automatically adjust a
contour to be clear of
another contour.

New Booster Feature
Automatically adjust a contour to
remain within another contour.

New Resolutions for PL Server
Now build pathloss files with six and nine second resol utions.

Optional Advanced Features in rflnvestigator Version 2.5

One-Click Site Information
_ Ground Elewation: p=
Click the mouse anywhere on the Job Map ( 244, meters
and see alist of information for that site Ground Condustivity:

IV 8. mrahoz/meter Center |

The One-Click dialog is accessible from the "Land Use:

Display menu or the Job Map pop-up menu. Heedioies Save... |

M3 Ground Conductivity Boundaries | A=esstegt =

2359.9m
Select M 3 Data from the Job Map Vectors From Map Corfer
tab to display conductivity boundaries. Use 24.2 km @ 354, degrees

the One-Click Site Information tool to Pasition NAD-27
identify the conductivity value within a Deg  Min Sec
particular boundary. UIERENEE
EII 13 IE IED-2 Cloze |
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ESRI Shape Files

Ayailable Data:

pi12_doo

Add
Selected Data:

Femayve |

Map Labels

With the new Map Labels tool, you can
place and move |abels on the Job Map
and independently set font type, size and

color.

Y ou activate the Map Labels dialog by
selecting Labels... from the Edit menu
or by selecting Add Map Label... from

the Job Map Pop-Up menu.

While the Map Labels dialog is active,
labels can be dragged and dropped
around the Job Map using the mouse.

Pathloss Profiles

Shape files are a standard format for vector
mapping information. Simply place any lat/lon
referenced set of shapefilesin the
...IrfSoftware/Shapefiles/ folder.

Select ESRI Shape Files... from the Manage
menu to display alist of available shapefiles.
Select or deselect files as desired.

Finally, select Shapefiles from the Job Map
Vectors tab.

¥ Map Labels |

Label Text:

Current Label: Add Mew |
Benguiat BE BT 15.75 pts

Remove |
[V iisibie Change Faont | Save |
A« o | e |

Define aradia path using the Lat/Lon or Rubber-Band tool then export the
predicted pathloss and signal strength for points along the path.

Export Propagation Jobs to Other Mapping Programs

Select Export: Coverage to CSV... from the Tools menu to send the current
propagation job to a standard map file format. Thisfeatureisalso available from
the Coverage Manager pop-up menu.

Adjustable Line Weights

Line Weight Settings:

Now set the line weight for any vector. Video screen
line weights and printer line weights are set with
Independent controls.

Options menu.

Access the Line Weight Settings dialog from the
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Audemat-Aztec Field Survey Analysis

Import Audemat-Aztec files or user-defined
files from other field measurement systems.

et values A

Signal Strength |

& dBuv) (" dB(iw)

Greater Th.
e " Relative

ar Equal Ta:
5 dBluvim) @) T Disable

3% dBuvim) () T Disable

40 dBuvim) () I Disable L=

45 dBi/m) () [ Disable Gave ds..
50 dB(u/m) () [ Disable

55 dB(u/m) () [ Disable oK
[e0 devrm) (D Cancel |

Selectively display data by moving files
back and forth between the Available and

Selected data windows.

The Available Data window will only

display filesthat are within the current job

view.

Adjustable Job Scan Range

Jah Name Latitudde-Longitude NAD-27
|V|F|Dpused'1 Deg  Min  Sec  Degs

103.3 MHz s iiCass: | MI[25 [0 [a80 | € Mine
(J 7 4| ’7;\ S = } w|[e [z [ms | =

“;... :

Include: ™ State Borders [ Primary Roads
¥ County Borders [ Secondary Roads
¥ City Borders [~ Railioads

I Hydology Scan Range:
360 km
<Back [[ e | muidies |

Clear Cancel

Contour Calculator

Click the appropriate Find” button
to lock any one of four parameters.
Vary the three unlocked settings and
instantly calculate the value of the
locked parameter.

—Data Source:

i Inpork Field Measuremenkt

Done |

< Audemat-Aztec
[Ma-100]
£ User File
— Lon Column; —— D ata Colurmn: -
| o | 2
— Lat Calumn: —— Freq Calumi: —
| 1 N

Select Data to Display

Available D ata:

Set signal strength ranges and colors for each
analysis.

GMW-1.kin
gnv-waldo-hawthorm-gne. bin

by 447 nartha 42-77.bin

Add | Femove |
Selected Data:
Fueay 447 zouth.bin

0K I Cancel |

The Build New Job dialog now has user
definable scan range.

Y ou decide which vector mapsto include
or leave out of ajob.

x|
— Channel: Curve:

== #| | @ FEwsn © FEo10)

— HAAT: ERP:—— dBuM/m]: - — Distance: —

I I [&n [253

| Find” Find” | Fing” | Fina” || [T tiose |
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Close-Up Window

Map Close-Up | ) ) ]
The close-up window is aresizable,

Zoom Level:

21 floating map window that displays a
e close-up view of the region

" Custom surrounding the current mouse

[8] position. The close-up view
automatically updates as the mouse

moves around the screen.

4' Y ou can access the close-up window
from the main menu by selecting
Display--Close-Up..., or by right-

Closs | clicking on the map and selecting

Close-Up... from the Pop-Up menu.

2l km

Manual Contours
With manual contours, you can draw shapes on the Job Map. Circles can be
drawn by specifying a center point and radius. Lines use a starting point and a
bearing and length.

=
~ID— —Curve ———————————————
Mzl |User
— Contour Center: [MAD 27— —Field: Color: —
Deg Min  Sec IT
Simple polygons can be created by L R EX ETIR o= |
specifying the distance-to-contour for 12 | Ml &2 [i6 [se7 | mim
e\/en|y Spa(;ed poi nts. —Make Circle: : Rladios [km)

Circle | I 5.0

—Make Line: Bearing Length [km]—
Line I 0 I 10

— Read from File:

Open... |

12-Paint Contaur | Reset |
= Distance-To-Contour [km];
- D-degrees: — - 90-degrees: —— 180-degrees; - 270-degrees: - “pply | Camee | ol |
I | &0 | &0 T
= A0-degrees: — 120-dearees: 1 210-degrees 1 300-degrees;
T | 50 | &0 T
= B0-dearees; —— 150-degrees: —— 240-degrees: 1 330-deqrees:
T | 50 | &0 T

A more complex shape can be created using up-to 360 distance-to-contour values
specified in atext file.
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What's New in rflnvestigator Version 2.6

FCC Monitoring Stations
Display the location of monitoring stations requiring protection under 73.1030(c).

Quiet Zones

Table Rock and the National/Naval Observatory quiet zones are displayed on the
map making compliance with rule 73.1030(a) and (b) a snap!

Airports and Runways

All public airfields and designated runways can be displayed on the map. An
indispensable aid when searching for new tower sites.

County and State Names
A great help for those of us who struggled a bit in geography class!

Copy Map to Clipboard

Handy when making custom reports with your favorite word processor. Y ou will
wonder how you got by without it!

Export Map Layers

With one click of your mouse you can export a collection of bitmaps each
containing a different layer of map information. Import these layers into your
favorite graphics program to create presentation quality maps.

Population Count with Block Level Census Data

Population counts using the most detailed data available from the US Census.
Uses approximately 8,500,000 discrete population blocks. Demographics by-
Raceincluded. (optional feature)

Census Demographics

Choose any of the hundreds of demographic breakdowns defined by the US
Census. Filter your population counts by the demographic boundaries. (optional
feature)

TV Channel 6 Interference Analysis

Fully automatic analysis and population count in accordance with 73.525.
(optional feature)

Registered Tower Display

Invaluable when searching for new sites. Filter by height and distance. (optional
feature)

31



Notes.

32



Jobs

Main Window Toolbar and Menu Control

Proposed Station
Controls

|

Affected Station
Controls

Vector &
Underlay
Controls

Analysis Controls

Display Controls

11111

Job Map and Grid
Display

(T

Build New Job
Dialog
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Job Fundamentals

Overview

A Job is asubset of the master database. While the master database contains
station information for all regions under FCC jurisdiction, ajob contains data for
aradius of from 150 to 1500 kilometers from the Job Center. Thisjob radius or
Scan Range is auser settable parameter.

In addition to FCC data, a Job contains map data. Depending upon the type of
map data and assuming the default Scan Range of 350km, information stored in a
jobislimited to 100 to 450 km from the Job Center.

Using a Scan Range of 350km, jobs contain sufficient data for the study of a class
C station within 60 km from the Job Center (49 km if near an international
border). Lower powered classes can be studied further from the Job Center.

Parts of a Job

Each Job has a Job Center, a set of coordinates specified by Longitude/L atitude.
When rfInvestigator builds a Job, datais gathered for a defined distancein all
directions from the Job Center.

The fundamental purpose of a Job isto model a hypothetical or Proposed station
and analyze itsinteractions with the surrounding Affected stations. The Job
Channel and Class represent the Proposed station’s channel and class. Unlike the
Job Center, the Job Channel and Class can be changed without rebuilding the Job.

Valid Range of a Job

A Job has boundaries that limit its range of validity. These boundaries vary with
the Scan Range, Job Class and the type of analysis being performed.
A default Job includes:
Station Information, FM, AM and TV-6 within 350 km of Job Center
Roads, Rails and Hydrology within a minimum of 50 km of Job Center
State Borders for State center points within 700 km of Job Center
County Borders for County center points within 475 km of Job Center
Markers and Place Names within 350 km of Job Center
City Boundaries a minimum of 50 km from the Job Center

Types of Analysis

rfinvestigator providesfor several types of analysis within a Job.
e 73.207 Minimum Separation
e 73.215 Minimum Separation
¢ 73.333 Contours
e Propagation Coverage
e Propagation Interference
e Propagation Best Server
e Field Measurements



Opening an Existing Job

=

An existing Job can be opened by pressing the Open Job button, selecting Open
Job from the File menu or right clicking on the Main Form and selecting Open
Job from the pop-up menu.

The File and pop-up menus also allow you to select one of the five most-recently-
used Jobs to open.

Building a New Job

The Build-New-Job Process

i)

Build New Job

How would you like ta specify the lacation of the new job™

The build-new-job process can be started . T
by pressing the Build New Job button, HEE i
selecting New Job... from the File menu o
or right clicking on the Main Form and

selecting Open Job... from apop-up = o el = e
menu.

A new Job requires the following information:
e Data Source; an rflnvestigator Master Database
e Channel; an integer between 200 and 300
e Class; A, B,B1,C, C0,C1,C2,C3,L1, L2 DB or DX
¢ Job Center; specified by Longitude/L atitude

¢ Job Name
; ;
h Name : Latitude-Longitude MAD-27 The Informatl On Car] be erlterw from
I Pl B o scratch by selecting Enter latitude and
939HHz D iCs | 100 00" [o00' | b R .
= e e s A ol el longitude from the Build New Job screen,
Comment . . .
“ or an existing station can be used as a
Ihclude: ™ State Borders [ Primary Roads ¥ Hydiology Scan Range: ternpl me to S"IF)F)Iy the ra:IUI raj
e g = = | information.

S I R I |

A station can be designated a template by
entering its callsign or entering a City-of-License and picking the station from a
list.

Y ou can use the Include and Scan Range controls to select what kind of
information to save in the job and how far out to search for stations.

Other Methods of Building a Template Job

A new job can be build from search results. Perform a Basic Search, select a
station from the search results, then right-click to activate the pop-up menu and
select Build This Job.

Build This Job is also accessible from a pop-up menu on the Job Grid.

Right clicking on the Job Map activates a pop-up menu with the option Build Job
at Map Center.
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The Job Map
Overview

The most complex part of a
Job isthe Job Map. The
Map provides a graphical
view of interactions
between a Proposed and
the various Affected
stations.

The Map aso provides
positional references such
as Latitude/Longitude lines,
State, County and City
boundary lines, Markers,
Roads, Railroads and
Hydrology.

¥ rilnvestigatur - [Jul Display - C:\Program Files)r Soltware' jobis' WFSU-F.lmj)

B ek Ece [oplyy Monege Took Qptions Window Help

Dlcs| 8| E1] 6] ]| e v 2 | B8] =[cd] gl -]
e u

=z #| [0 = =
Aftected AnalpasUndeday | Vecsars |
Ay Uneerlay

v [E

E— .

il Iy
10619 [30.00 i
BAM (4700 [HanA
WG (5000 |Havans

SWIGELF
WHTF
WHTF
WHIMEM  BLE 10000 |MOULTRIE

0.3 km | S5 deg | WM | BIIRW Scalel: 175000 |52

Finally, the Map can display Underlays of Population distribution, Land Use
Land Characteristic (LULC), Topographic Maps, Longley-Rice Coverage, Terrain
or User Defined bitmaps. These underlays may only be displayed one at atime.

For an explanation of how maps Project a Curved Surface onto a Flat Screen see

Appendix A.

Types of Stations

A Proposed station could be either a new station or, amodified existing station.
There should be only ONE Proposed station in any given Analysis.

Affected stationsare al FM, AM and TV 6 stations and FM allocations affected
by; and in the vicinity of; the Proposed station.

Proposed Station Control

— Fropozed Station Settings:
1045 kHz —Clazz  IntlClazs
(j| 2 | 4 Jor = [or =

The Job Class, International Job Class, and Job Channel
controls located near the upper left-hand corner of the
Job Map comprise the Proposed Station Control.
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Affected Station Control

The Affected Station Control islocated immediately below the Proposed

Station Control.

The Display Status Control allows you to display or hide Affected stations based
on their status, such as Licensed, Construction Permit or, Application.

The Show Channels Control allows you to display
or hide Affected stations based on their frequency
relationship to the Proposed Station.

The Range Control controls the number of existing

Affected Analyziz I Underday I
Wechors | Roads/Borders |
Licensed Co-Channel
Conzt. Permit 1zt Adjacent
Application 2nd Adjacent

3rd Adjacent
Intermed. Freq

stations and allotments that are displayed beyond
the range of Affected Stations.

[]AlFM

The Clearance label indicatesif actual FCC or | Frangs 91 k. Cleatance: FCC
deminimus separation valuesarebeingusedto | ——— ——
designate a station or allotment as Affected.

Analysis/Underlay and Vector Controls

The Analysis/Underlay and Vector Controls are tabbed windows underneath the
Affected Station Control.

dffected || anabss | Undelay | The Analysis Control allows you to display FCC
Yectors | Roads/Borders | Minimum Separation rings, Contours, Field
73.207 Min Gep Measurement data or, using the optional PL-
[173.215 Min Sep Server tool, Longley-Rice Coverage, Best-Server
[ Contours
| Coveragelines] or Interference analyses. |
[]Best Server Affected | Analyzis |E Underlay !
[ Interference
[] Field Measure Yectars | Roads/Borders
[1 T Channel &
. . [ Population
The Underlay Control is used to select from various CILuLE
bitmaps. Only one underlay can be displayed at a E?Eﬁ:{u.
time. In order to display Topographic and other [ Coverage
USGS maps you will require the appropriate TOPO!
Data. Thisdatais sold by National Geographic and is
available through rfSoftware as well as many map .
and sporting goods stores. One set of TOPO! Mapsis | Aftected | Analysis |  Underay |
included with rflnvesti gator. Yectars Foads/Borders |
H H Lat/Lon b arkerz
Thg Vector Control allows you to display or hld? i i
various map references such as roads, markers, city [] Shapefiles
i [ M3 Boundanies ([ ] Cenzus Blocks
boundari es, etc. [ Hydralogy [] Census Counts
[ 7310300z FCC Mot Sta.
[] 73.1030(k)
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The Job Map Pop-Up Menu

Close-Up, ..
Wigw 4
Fill Circles

Color by Channel
Inverk Map Colors

appear.

Chrl+1

Show &ll FM Skations. .
Show &M Stations

{  Hide Map Details
Hide Callsigns

Add Map Label. ..

&dd Marker...

Build Job at Map Center. ..
Map Center Information. ..
One-Click Sike Information. ..

Recenter Map...

Map Options Control

Right clicking on the map will cause a pop-up menu to

From this menu you can access many of the commonly
used controls including; The Contour Manager, Add
Marker, What-If, Recenter Map and Close-Up

Dialogs. The pop-up menu also duplicates some of the
frequently used buttons from the tool bar.

The Map Options Dialog controls display of many reference items such as roads,

railroads, etc.

Map Options can be accessed from Options--Map... on the drop-down menu.

The upper limit of named places displayed on the Map is controlled by the Max

Cities Control.

The Terrain Resolution Control
sdl ects the data source used for
Terrain Underlays.

Checking the Reduce .207 Radii by
0.5 km box will change the 73.207
analysis to deminimus values instead
of actual FCC values.

The ZoomX control is used to pre-
scale the Map Zoom control.

The ASR Display control allows you
to limit displayed towers by height.

v State Eolders
[¥ County Borders
[ Roads 1

[ Roads 2

™ Railoads

™ Hydralogy

Iv Ciies

[~ City Boundaries
V¥ Markers

V¥ Crosshair

V¥ Scale

™ ShapeFiles

—A5F Display/Print:
[~ Height AGL [~ Height AMSL
[ Type

— bax Height AGL:

[¥ Reqistration Mo.
in Height AGL: —

I 933 meters I 0 meters

— Temain A esalution:

|FCC 30-5ec DEMINGDL) i
— bax Cities: — Topo Maps:

|5 j IZoom j
— D atum: Zoom ¥

nepzr =] | =1 4l

[~ Reduce 207/215 Fadi by 0.5 km

o]

Cancel |

Apply |
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The Mouse Information Bar
The Mouse Information Bar islocated at the bottom of the Main Screen.

I 1196 km @| 352 deg |3505:45N ‘120:sun?w Scale1:|1,DDD,DDD ‘349.?meter5AMSL‘ dynamic pane - information varies |KAMB

The first two readings indicate the Range and Bearing to the Mouse Pointer
from the Center of the Map, third, and fourth are the Latitude and Longitude of
the Mouse Pointer, fifth isthe Map Scale. The sixth indicator displays the height
AMSL (Above Mean Sea-Level) at the Mouse Pointer position. The seventh and
eight panes are dynamic and display different types of information depending
where the mouse is located and which underlays are displayed.

The Map Close-Up Window

The Map Close-Up window isa
resizable, floating map window
that displays a close-up view of
the region surrounding the
current mouse position. The
close-up view automatically
updates as the mouse moves
around the screen.

Map Close-Up K|

Zoom Lewvel:
2
31
51
£~ Custam

IT:'I

Y ou can access the close-up Unlacked
window from the main menu by
selecting Display--Close-Up...
or by right clicking on the map

and selecting Close-Up... from

aPop-Up menu.

[[weet
N

Cloge

When the Map Close-Up window is displayed, the Rubber-Band feature of the
left mouse button isdisabled. By clicking the left mouse button, the Map Close-
Up window can be ‘frozen’ at a particular location. This allows you to move the
mouse pointer off the map and onto the Close-Up Window. If you click the left
mouse button again, the Map Close-Up window will unfreeze.

Clicking the Refresh button on the Map Close-Up window will cause the map to
regenerate with increased detail. Pressing the Locked/Unlocked button will also
freeze or unfreeze the Close-Up display.
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The One-Click Site Information Window

The One-Click Site Information window reports various kinds of information for
a selected point on the job map. When the One-Click window is active, left-
clicking once anywhere on the map will place amark at that location. The One-
Click window will display datafor that point.

= Ground Elevation: : _ | Pressing the Mark button will allow you to place a
1.255.5 meters marker at the current point.
Ground Conductivity : : .
( e center | | Pressing the Center button will re-center the job map
~lardlse———— at the current point.
Everareen Needleleaf Forest S | Pressing the Save button will allow you to save the
One-Click Site Information to atext file.
—Average Height:
LTI Access the window from the Job Map Pop-Up Menu
From Map Center. or from the Main Menu Display--One-Click Site
21.6 km (2 321, deqrees Information

Pozition MAD-83
Deg Min Sec

NEsENES
ﬂ”ﬁlﬁlﬁ Cloze |

Map Center Inforn

Height above mean zea level:

The Map Center Information Window | 531.9 [meters AMSL

Height of average terrain:
The Map Center Information Window reportsvarious [ 7452  meters HAT
kinds of information for the current Map center. Distance to Job Centar:
Access the window from the Job Map Pop-Up Menu or [ 00 km
from the Main Menu Display—Map Center »

b 3 Ground Conductisity:

Information.... -
| 4 rnillimbos/meter

- Lat/Long [MADE3):
Deg Min Sec

LNIESR R EET
w117 [24 [ooo
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Controlling Colors

Color Dptions

| Foc 2074.215 | Contours | Profiler | Temain/Pop | LULC|
Set Conkour Colars

rLatdlon——— Foads 1 [ Cities————— ) ]
The Color Options Dialog

County Borders Roads 2 rMarkers—| can be acce%d from the
drop-down menu by selecting

State Borders R ailioads il:rosshairi Optlons—Colors

i~ City of License Hydrology [ Scale — M3 CI k | ” a”
i icking on acolor wi ow
Background Shapefil o Pt Whie as you to change the color for the
i Black associated feature.

(] I Cancel | Apply |

Controlling Line Weights

The Line Weight Settings Dialog
can be accessed from the drop-down
menu by selecting Options—Line

Line Weight Settings:

I Printer I

Welghts —Lat/Lon ~Foads 1 ~ Min Sep
_— —_ 3

Adj U§| ng a. g i da’ Wi I I al |OW yOU to — County Borders —Roads 2 — Contours
change the line weight for the Lyt Lyt L S
associated feature. Thelineat the potteBarden - Ralfoads [Shepctie
It?ottom _of the dialog represents the L e o

ine weight chosen. e ey TREE
Separate controls are provided for
screen and printer line weights.

ok Cancel Apply
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The Job Grid

Overview

Display - C:\Program Files\rfDetective-FM\jobs\Radial Test.fmj]
Tools Help

CERETE Yy B

Callzign Latitude | Longitude | City State | Service | Channel Clags | Intl CI3 Status | 73 207 Min| 73 215 b
KBZG M34:25:48 |'W111:30:16 |PAYSON A7 |FM 282:1043MHz  |C CP o [290 270
d° |RBZG N34:25:48 |'w111:3016 |PAYSON A7 |FM 282:1043MHz  |C |C |UC (230 270
F» |kPEZ M34:42:52 |'W112:31:33 |[CHMO WALLEY |2 [FM 280:1039MHz  |C3 |B |UC |% 0
FZULFM  [N34:33:08 |Ww114:11.37 |LAKE HAVASU CITYAZ  [FM 2831045 MHz  |C2 Lc |18 178
M31:51:53 |'W112:46:30 |SONOITA 50 [FM 282:1043MHz  [B |B 270 0
KZzP N33:20:04 |'w112:0335 |MESA A7 |FM 284:1047MHz [T |C |LIC |08 5]
M35:12:27 |'W112:37:43 |ASH FORK A7 |FM 285:1049MHz  |A ADD |5 k]
KEDJ N33.23:59 |'w111.26.:45 | GILBERT A2 |FM 2801039 MHz  |C2 APP 105 %
KEDJ M33.23:59 |'w111:26:45 | GILBERT A7 |FM 2801039 MHz  |C2 APP 105 %
KPTY M3314:50 |'w111:31:49 | GILBERT A2 |FM 2801039 MHz  |C2 luc (105 %
KPTY M33:14:50 |'w111:31:49 | GILBERT A7 |FM 280:1039MHz |C2 |B |LC 105 %
K2280F M34:29:20 |'W112:3215 |PRESCOTT A7 |FM 228935 MHz D b |Uc o 0
k2850w |N34:25:20 |w112.3215 |PRESCOTT A7 |FM 285:1049MHz D |D |UC |0 i

The Job Grid provides details on the various Affected stations. Additional

stations may also be listed depending on the Range setting.

Manipulating Columns

The order of stations on the Job Grid is controlled by first clicking on a column

heading and then right clicking and selecting the desired sort order from a pop-up

menu.

The station separation rings on the Job Map are drawn in the reverse order of

stations on the Job Grid. Thisisimportant when displaying filled circles, asthe

last station drawn will appear on top.

Individual columns can be resized by placing the mouse on the right-hand edge of

the column heading and click-dragging the mouse.
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The Fields Selector

The fields displayed on the Job Grid and the order of the columnsis controlled
from the Search and Display Options Control.

The Search and Display Options
Control can be accessed by pressing
the Select Fields button, selecting
Tools--Options--Display Fields...
from the drop-down menu or, right
clicking on the Job Grid and
selecting Change Displayed Fields
from the pop-up menu.

Select the Job Grid tab. Two
windows are displayed, Don’t
Display and Display. Fieldslisted
in the Display window will appear
on the Data Display Screenin the
order that they are listed.

Sdlect one or more fieldsin the

Search Grid Job Grid | s0L Searchl

Search and Display Options

Don't Digplay
73 215 Clearance

73215 Min Separation
Intl Class

Select Al Select Al

Dizplay
Callzsign
Latitude
Longitude
Cwner

Clear &l

Clear &l

City
State

Add to Display List >

Service
Chanrel
Clasz

<---- Remove from Dizplay List

Statug

73 207 Min Separation
73 207 Clearance
ERP

Move
Up

Move
Down

HaAT
Adjacency
Distance
Bearing

0K |

Cancel | Apply

Display window and change their position in the list with the Move Up and Move

Down buttons.

To remove afield or fields from the Display window, select one or more fieldsin
the Display window and click the Remove from Display List button.

To add afield or fields to the Display window, select one or more fieldsin the
Don’t Display window and click the Add to Display List button.

The Pop-Up Menu

“hange Displaved Fields
Show Details

Center Map Here

Build This Job

\What IF...
| Hide This Skation
Inhide This Station

add to Conkour Lisk
Add ko Propagation Queus

Selecting a station from the Job Grid and then right
clicking will bring up a pop-up menu.

This menu allows easy access to many of the most
frequently used functions.
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The Contour Manager

S
OverV| ew Boosterl Currert Configuration I Deletedl

[Io] | Curve [dBu_ [Resolution |Color

The Contour Manager alowsyou to STAT.VAC  Protected 60 FCC-30
add, delete and edit 73.333 contours. SUATVAL | Interfering 54 FLL-30

Station

Stationl Interfering | 100 FCC-30

The Contour Manager can be accessed ~ [Proposed  Protected 60 FCC-30
. Proposed Int:CoChar| 40 FCC-30

by pressing the Contour Manager Proposed  Intlst 54 FCC-30

Proposed Int:2-3rd | 100 FCC-30
Interfering | 60 FCC-30

B button on the button bar, selecting
Edit—Contours.... from the drop-down
menu or, right-clicking on the Job Map

station-2

— Inzert Recordz)

and selecting Contour Manager... from Affected | Prapased Manual Close
the pop-up menu. ~ Get Field Lirit
DOptians | & dBlut//m] mvalts/m
Contour Groups /4

Contour Groups can be created, renamed or deleted by right-clicking the mouse
on the Contour Group Tabs and selecting from the pop-up menu. Use Ctrl-V,
Ctrl-C or the pop-up menu to copy and paste contours between groups.

Adding a Proposed Station at Map Center

Click the Map Center button to begin the process of adding a hypothetical station
located at the center of the map to the list of contours.

A series of dialog screens will appear to gather the information necessary to
define the proposed station.

The process of adding this type of station is covered in more detail in Creating
and Managing Contours.

Adding Affected Stations

Click the Shorts button to begin the process of adding al the possible Affected
stations to the list of contours.

A series of dialog screens will appear to gather the information necessary to
define the Affected station(s).

Adding Stations from the Grid

A station on the Job Grid can be added to the contour list as Affected station, or
in the case of a station co-channel with the Job, as a Proposed station.

Select the station to be added from the Job Grid. Right-click and select Add to
Contour List from the pop-up menu. A series of dialog screenswill follow to
gather the information necessary to define the new contour.



The Pop-Up Menu ShowEdit Details...

Right clicking on the Contour Manager will bring Center Here
up a pop-up menu. The menu allows you to access Hide/Show
the Contour Editor, Hide/Show or Delete acontour, Highiiaht/Birm
or recenter the map. Copy Conbours Crl+C
Faste Cantaurs Zhr] 4
Contour Optl ons Delete Conkaurs Del

[on o |
bl e _t=_|| The Contour Options screen can be accessed by
£ Dol e Pat feced) pressing the Options button on the Contour
'E Donbered Manager or, selecting Options--Contours...
v Ask Before Adding Contour .
¥ Show &l Contouas on Map from the Main Menu.
i Caloulation Settings: Tenain Resalution:
’ GLOBE 30-Sec DEMNGDI =
Mol | O -|| Contour Default settings control the state of
T e [,“;;f,f‘h;—_, “ several parameters used in contour calculations.
- Proposed Translators:
€ Always inZone |4 or East of the Mississippi
" Mever in Zone. % Agk for Zone before Adding Contour, . Eontou[ Defauﬂs'
Senn  [FEEH  EhEim T 2064 (" Protected/Interfering Pair [Proposed)
l:l l:l - [~ include Interfering for Class B
] [~ Include Interfering for Class B1
The Radials control allows you to select the ¥ Include Interfering for NorB's

. . (+ Protected/Interfering Pair [Affected)
number of evenly spaced radialsused to display | ~ 7o, s0deu sadeu (Fas0)

each contour. The minimum number of radials € City Girade (70 dBu F0:50)
is 8 and the maximum is 360. 360 radias are e g Conto
aways used to CALCULATE contours. The ¥ Show &l Cantaurs on bap.
Radials Control only affects how the contour is

DISPLAYED.

The HAAT Calculation control allows you to select between two different
methods of determining height from the Digital Elevation Model (DEM).

e The“FCC Method” uses 4 points from the DEM to perform alinear
interpolation of height.

e The“Slope Method” uses an array of 25 or more points from the DEM to
predict height based on how the surrounding terrain changes.

The slope method, which is significantly faster than the FCC method, should be
used for initial searches and what-if’s.

FCC Rules require that linear interpol ation methods be used for computer-
determined heights. Therefore, all fine-adjustments and exhibits for submittal to
the FCC should use the slower FCC Method of calculation.

Changes made on the Contour Options screen will not affect existing contours.
Changes made here will be reflected only in new contours.

45



Printing Maps and Grids @ Print

s,

Limiting Freespace to 1.61km.
FCC rules state that under certain conditions the distance-to-contour calculation
should stop using the prediction tables and switch to the freespace formula.
Doing this in-accordance-with the rules will produce characteristic “spikes’ on
the contour. Limiting the freespace calculation to 1.61km (the beginning of the
FCC curves) smoothes out the contour. Some engineers claim that the FCC has
instructed them to set this freespace limit, in S .
disagreement with the rules. Other engineers 5105 ec0EMMEDL] |

Radials

claim that the contour iswrong if it does not I~ Link Freespace to .61k ( T =
have the “Spike.” In an effort to please both § sl e [“’W °°"'°“'a“°“:“
aaaaaaaaa eserves sndfdds. | [FCChetod 7]

camps, rflnvestigator supports both methods.

Select Limit Freespace to 1.61km to have smooth contours that do not
conformto FCC rules.

Uncheck the box to have “ Spiked” contours that do follow the FCC rules.

The Job Map and Job Grid, aswell as Pinter: [ Canon LEP-850 =l Fin__|
Search information can be sent to any

Print Wihat Cancel |

\F;\?|?]t(jegv?/rs pl (Z[tﬁrnl nstalled on your ™ Job Map Scale - 1: [1,000.000 Print Setup... |
Sy . & Job Grid Current Scale I

Access the print dialog by pressing the 2 Saarch o

Print button from the button bar, select ) Gzarch Dl

File--Print... from the drop-down menu Deseripiort

or press Ctrl-P.

Terrain Data

30 and 3 second DEM’s

Terrain datais stored as a Digital Elevation Model or DEM. The DEM isatwo-
dimensional computer array (like putting graph paper over the terrain).

Standard Terrain elevation datais available for rflnvestigator in 30 and 3 arc-
second resolutions for most areas of the World.

1 second High-Res and 1/3 second Ultra High-Res DEM'’s

NED and finished SRTM are available in High-Res and Ultra High-Res for select
areas of the United States. The availability and extent of this data changes day-to-
day. Contact rfSoftware if you require high and ultra-high resolution for
rfinvestigator.

Data Sources

The 30-second data was obtained from the FCC, and originally came from
NOAA'’s National Geophysical Data Center (NGDC). Thisdata has avertical
resolution of 10 meters. Coverage is limited to the continental United States.
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The 3 arc-second DEM provides coverage for all of the contiguous United States
and Hawaii. The elevation model was obtained from the US Geological Society’s
EROS Data Center. This data has a vertical resolution of 1 meter.

The alternative 30-second datais the Global Land One-km Base Elevation
(GLOBE) database. Thisis supposed to be the latest and best 30-second terrain
data available from NGDC. Worldwide datais available. rflnvestigator includes
GLOBE datafor most of North America. It has avertical resolution of 1 meter.

*MPORTANT NOTE: There have been questions about the acceptance of
GLOBE data by the FCC since, in some regions; it differs significantly from the

old 30 second DEM.

The Shuttle Radar Topography Mission (SRTM) successfully collected
Interferometric Synthetic Aperture Radar (IFSAR) data over 80 percent of the
landmass of the Earth between 60 degrees North and 56 degrees South latitudesin
February 2000. Thisdatais selectively available in Raw and Finished formin 3-
second and 1-second resolution for use by rfinvestigator.

Population Data

Population Distribution on a Grid

Population datais stored and displayed in much the same way asterrain data. An
X, Y grid of pointsislaid down over the Job Map. Each point is assigned avalue
equivalent to the population surrounding it. The grid can then be color coded to
represent population distribution in the same manner as aterrain map represents

elevation.

LULC Data

Land-Use Land-Characteristic (LULC) datais
stored and displayed in much the same way as
terrain data. An X, Y grid of pointsislaid
down over the Job Map. Each pointis
assigned a value equivalent to the use or
characteristic. The grid can then be color
coded to represent LULC in the same manner
as aterrain map represents elevation.

The Colors that represent the various uses and
characteristics can be changed by selecting the
last tab on the Color Options Dialog then,

Color Options

Map Featurasl FCC 207/ 215| Contoursl Profi\erl Temain/Pop LULC

Urban
Pasture

Irmgated

Crop/Grass

Crop/w'ood

Crop/Pasture Savanna—|iW’ate| Bodiasii Idined Tundlai

Grassland —— - Evrgmn Broad — - Baren —

Shrubland—— - Evrgin Needle~ Herb Tundia

ShrubAGrass |- Mised Forest ji ‘wood Tundrai

Dec Broad Herb Wetland - Bare Tundra

Dec Meedls ‘wood Wetland - Snow or lce—

QK I Cancel | Apply |

click on the color box of interest and select a new color.

User Underlays

Overview

User underlays provide you a method of placing any bitmap image on the screen.
Thistool isuseful for placing street-maps or satellite images on the Job Map.
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Registering an Image

x
e M e
il lT W W Close |
w5 [ [0
- Southwest Corner
Deg Min Sec
Ao [ o0 | € e
| [0 [o0 [000 |~ pats
— Bitmap File:
I Browse... |

In order for the program to be able to
display bitmapped images, they must first be
registered. Registration isameans of telling
the program where the image fits within the
map. Images are registered using the
Register New Underlay Dialog. This
screen is accessed from the Main Menu by
clicking Tools--Register Bitmap....

Click the Browse button and select the
image you wish to display. Enter the

latitude and longitude of the northeast and southwest corner. Then click the Save
button and assign your new underlay a descriptive name.

Displaying User Underlays

To display auser underlay click User on the Job Map Analysis/Underlay Tab.
Thiswill open the Select User Underlay Diaog.

The Dialog will list all underlays that are

within range of the current Job Map
boundaries. To display an underlay,
select it from the Available Underlays
list and add it to the Selected Underlays
list. Thiscan be done with the Add
button or by simply double clicking on
theiteminthelist.

Use the same procedure to remove items
from the Selected Underlays list.

Ayailable Underlays:

bigoic3.uly

ted |
Selected Underlays:

Fenmowe |

o

Cancel |
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Job Analysis

73.207 Overview
@ 1finvestigator-FM Pro - [Job Display - C-\Program Files\iDetective-FMjobs\kith cell # 3b fmi] [[a] B3 | Rul e 73 207 wts forth m| n| mum

B8 Fle Edt Display Window Find Iook Help =&l x|

D85/ co] ] ] o B 59| | separation requirements between
l__l e | S8l Proposed stations and Affected
Pl |Gt | stations. These separation values
are primarily functions of each
stations Class and Channel in
relation to each other.

[? Appication | ¥ 2nd Adjacent
W 3dAdiacent

rfinvestigator’s 73.207 Analysis

o allh o HL mode automatically computes and

Mo Analysis

73215 Min Sep . . .

displays these minimum
e e Lo o e sevee e [0e e ||| SEPArALIONS as color-coded circles
P [KOOLFM  IN3320002 'wW11203:42 |PHOENIX Fi 233345 M[C C Lc 176

KMGN N34:58:08 'W111:30:28  |FLAGSTAFF FM 230: 939 M|C uc |9 Ca’]ta'w On %h gation' The

Lo mEmans B E SRR R B s d color-coding can be by-channel or
km @lﬁ deg | | Scalel | 3000000 47338 meters AMSL by_clearance |n the f| rst mOde,
the color of each stations ring is dictated by its frequency relationship with the

Job Channel. For example, co-channel could be red and 1% adjacent yellow.

In color by-clearance short stations (those whose rings include the Job Center) are
red, station rings whose borders are close to Job Center are yellow and those well
clear are green.

73 . 2 15 Overv I eW # ifinvestigator-FM Pro - [Job Display - C:\Program Files\riDetective-FM\jobs\kith cell # 3b.fmi] =] B3 |
B8 Fle Edt Display Window Find Took Help REE
Rule 73.215 allows the short- EEEL R B L
spacing of commercial FM stations [E5eg =7 = || B :
if certain conditions are met. P liwe | 7 oD |

P . . . ird Eunsl Pemit || ¥ 1st Adjacent
These conditionsinvolve minimum |5 s | © zadeen
™ Vacart/Resvd. | ¥ Intermed. Freg

separation requirementssimilar to  [Cese 1w woe
but less stringent than 73.207, and
interfering-protected contours.

Rule 73.215 cannot be used to
obtain a new alotment. It can only
be applied to an existing station,

Callsign Latitude | Longitude City State| Service | Channel Clags| Intl Cl4 Status | 73 20 &
Fi C Lc 176

1 1 B [KOOLFM  [N33:20:02 'W112:03:42 [PHOENIX = 233 345 M|C
appl I Catl on Or al | Otmer]t' | [KMGN N34.58:08 W111:30:28  |FLAGSTAFF AL FM 230 939 M|C LC 9%
KSWwGE N33:55:34 'W112:47:40 |WICKENEURG AL FM 231941 M|C3 BT [
. . NIZE700 W Z10:30 | AGUILA AZ M 231941 M|C3 B ADD (99
Prior to applying contour rulestoa [T .
km @) deg | [ Scael: | 3000000 [433.95 meters AMSL

Proposed station, compliance with
73.215 minimum separation must be established. Thisis done by selecting
73.215 Min Sep from the Analysis control. The Min-Sep rings are identical in
functionality to those used for 73.207.
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NCE Overview

Non-Commercial Educational (NCE) stations are regulated by FCC rules 73.501
through .599 (subpart C). Separation between NCE stations is regulated by

# ilinvestigaton-FH Fro - Job Dieplay - CAProgram FlesilDeleclve-FMyqubs\kill coll 8 30.0m)  EEEX
B Ee Edt Disly Window Frd I
D||®lre] o))

Claz It Clmes - BRI MHz r

=3 o

Slahas
¥ Liconared

P Comd Pl | Tt Auacert
I hochcaion | [F 2ndAdiscent

Addton I
I Vacart/iosvd | ¥ Intemed Freq
™ Dleted

Calliion
FUBAE
(=

EMOH-TY  |N3501:
EMOH TV 35 0 57 W18 21 56 |KINGMAN

TLathude TLonohuds
NI (W24

HIF1428 W1T113548 (R T.

contour protection. 73.207 appliesto
separation from commercial stations.

After verifying 73.207 spacing has
been achieved in regard to commercial
stations, an NCE analysis can be
performed using the contour mode.

The technique of considering only
short stations as Affected stations
works for NCE since contour
protection is not required if .207

km

L] dey

58,77 metess AMSL q)aj ng eX| StS.

Auto S

can

AutoScan for Class A

200

296
257
224
297
229
247
262
276
267
269

Scanning complete: 2 openings found.

Chanrel Min Clearance

0.20
-30.87
-32.86
-51.52
-51.52
-51.57
-B51.62
H1.75
-54.97
-60.932
-60.93

Fiescan |
Diizplay |
Cloze |

=

Range and Clearance

The Range dlider controls how far from Job Center the program will look for
close and clear stations. Setting the range to zero will display only short stations.

The Auto Scan feature will test every channel asa
Job Channel using the current Job Center and Class.
The results of the scan are displayed on atable
sorted by clearance.

or selecting a channel and clicking the
Display button, will change the Job Map,
displaying the selected channel as the Job
Channel.

Double-clicking on a channel in the table, |

It is sometimes useful to display clear
stations when you wish to relocate an

I'Hange: 30 km, Clearance: -0.5km

300 0000000000000 00 existing station, or move a proposed Job

Center.

The Clearance statusis reported above the Range slider. This parameter is set on
the bottom of the Map Options dialog.

Right-clicking on this control will allow you to set it to ranges beyond 100km.
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The FCC will allow up-to a one-half kilometer encroachment over the minimum
separation line without rejecting an application.

If the Clearance box is
unchecked then the rings
are drawn to the FCC
published valuesin-
accordance-with rule
73.207.

Check the Reduce box
and the rings will be
reduced in radius by one-
half of akilometer to
reflect this tolerance.

City of License

— Dlizplapd/Print; —45R Display/Print:
[~ Height AGL [~ Height AkSL
[ State Borders [~ Tupe v Registration Ma.
E g””:l“‘ f“dm — Max Height AGL: —- Min Height AGL: —
oads
™ Roads 2 I 999 meters I i rmeters
[ Railioads — Temrain Resolution:
[~ Hydrology
[ Cities |FCC 30-5ec DEMINGDC) =l
[ City Boundaries
¥ Markers — M ax Cities: Topo Maps:
v Crosshair |5 j IZnu:um j
v Scale
[ ShapeFiles — D aturm: Zinom
Neozz =[x 4]
[ Reduce 2074215 Radi by 0.5 km
(] 8 I Cancel | Lpply |

The City Grade Contour, which isthe 70dBuV 50-50 curve, must cover al of the
city-of-license for acommercial station and some part of the city-of-license for an

NCE station.
# rfIinvestigator - [Job Display - C:\Pi oy | il
rf I n Ves tl g a‘to r B8 File Edt Displsy FPropagation Manage Tools Options Window Help -2 x|
p [~ Froposed Station Settings ———————— 2000 12307:30 123:05:00
88.1 MHz —Class  IntlClass
bordersfromthe |/ ZiF- o 205 | o0
2000 Cer]a’ls to Affe:ledl Analysis/Underlay  Wectars I
. - =
display city-of- G =
- State Borders County Borders
license. Select L Foads 1 CJRoads
. . ] Railroads [ | Hudralogy » .
Ed |t--C|ty of Cities City Boundaries Mlllersburg
. Markers
Crosshair
Llcense from [JM3Data 44:40:00
the drop-d R
e rop Own Rangs: 100 km, Clearance: FCC“ 3 North Alban
J L L
menu and select e N
1
the desired city
f th I i Unselected Cities: T . /
rom thelist. S [Ad=i Vlage. OF [Fenion Count
A lbany, OB [Linn County
Aloha, OR (washington County)
Amboy, W, (Clark County]
Amity, OR [Tamhill County]
Antelope, OR [wasco County] -
Astaria, OF [Clatsop County] Al
Aumsville, OR [Marion County] any
Aurora, OR [Marion County) ;I
Add Rermoyve |
Selected Citigs:
= Albany, OR [Benton County) _
Callsign State| Service | Channel| Class| Intl Class | Status | 73 207 M |
B |KGRI OR |FM 201:88.C3 CFP 237 —
KW, OR |FM 201: 884 LIC  |226
KLFO | ox. | Cancel | Anply | OR FM |20 ;664 S
9807 26MB OR |FM 201:88.C3 CF 237 =
e Car IDTEEEET FEEe— Ty T N— = T LI_
km @ deg | \ Scalel: 100000 |
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Translators and Boosters

Introduction

Trandators and Boosters are regulated by FCC rules 74.1201 through 74.1290
(subpart L). Rule 74.1204 deals with protecting existing FM radio stations from
new or modified Translators and Boosters.

When used in combination with athorough knowledge of the rules as they pertain
to Trandlators and Boosters, rfinvestigator can be used to demonstrate
compliance with the requirements of 74.1204.

Setting the proposed station classto DX will cause:

e 73.207 minimum separation rules to be applied for all stations plus or minus
53 or 54 channels from the proposed channel.

e 74.1204(a)(1) through (a)(4) Contour rules to be applied when creating
Short and Job Center Contours.

**IMPORTANT NOTE: The program appliesrule 73.207 in al cases, even
though the rule does NOT apply for trandlators under 100 Watts.

When computing the HAT for a Translator/Booster rfinvestigator automatically
chooses a 12 radial pattern.

How to Place a Translator or Booster

Placement of Tranglators and Boosters are controlled by contour protection.
Sincerflnvestigator’'s Auto-Scan feature works only with minimum separation
values Auto-Scan is of limited usefulnessin finding sites for trandlators, but itisa
good place to start.

Pick apossible location for the Translator or Booster. For fill-in Translators and
Boosters the location must be within the parent station’s coverage contour, see
74.1201(g). For non fill-in Trandators pick a spot near where you wish to
provide coverage, possibly on an existing tower or tall building.

Auto-Scan will tell you where 73.207’ s |F minimum spacing rules will prevent
the placement of a (100 Waitt or greater) Translator or Booster. For a Tranglator,
pick aclear channel from the auto-scan list. If aBooster is blocked by 73.207 you
must either relocate or reduce power below 100 Waitts.

Next, use the Contour Manager to build contours for al Short stations. For
Boosters and fill-in Tranglators, you should leave out the parent station. If the
proposed location isinside any existing station’s protected contour then try the
next channel on thelist (Translators) or ook for a new location (Booster). Once
you find a channel/location that is clear of protected contours, add Map Center
contours and see if it works.
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What-If's

The What-If tool allows quick changes to an existing station to test their effect on

other stations.
It can be accessed from the Job Grid pop-up menu.
— Callzign Latitude - Longitude NAD-23
I'(I_DU— Deg Min Sec "~ Degs
— 1033 MHz ey ) | I ETI " Mins
=R hm = j} wifao 17 s @ e
—ERP HeéhT AMEL
[100 ’7|2eu _‘ ’7|431 _I
—Job Comments
Mo Comments
Replace | Add Cancel

A second What-If tool is available for adding a new site to the Job Map/Grid at Job
Center. It will open with the job center information loaded.

It can be accessed from the drop-down menu by selecting Edit—What If....

— Callsign Latitude - Longitude MAD-83

||— Deg  Min Sec " Degs
1035 MHz Clss  Iniiclass, | MJF37 [55 [85| C Mins
= T o a1 ol ol

—ERP HAAT
||l

| [

r—Job Comments

Mo Comments

Heplace | Add

Cancel

Once the What-If station is added it will become part of the job file. A What-If station
may also be added to the Master Database from the main menu, Edit--Master
Database. Thisisuseful to correct errorsin the FCC database.
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Notes.




Contours

Contour Manager

Edit Contours

Contour Options

Antenna Pattern
Editor

Manual Contours Radial HAT
Shorts List ID Cotour Type Site Elevation
Selector
Edit Shorts Antenna & Power

Settings
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The Contour Manager

Overview

The Contour Manager displays the contents of the various Contour Groups.

The Contour Manager can be
accessed by clicking the Contour
Manager button on the button
bar, selecting Manage—
Contours.... from the Main Menu
or, right clicking on the Job Map
and selecting Contour
Manager... from the pop-up
menul.

Placing a contour in a Contour
Group adds that contour to the
current Job. Contour Groups are
saved with Jobs.

Proposed Stations

Overview

Contour Manager

D

| Curve | dBu

| Rezalution | Colar

STAT:VAC
STAT:WAC
Station1
Stationl
Proposed
Proposed
Propozed
Proposzed
station-2

Protected 60
Interfering b4
Protected 60

Interfering 100

Protected 60
Int:CoChar 40
Int:1st h4

Int:2-3rd 100

Interfering 60

FCC-30
FCC-30
FCC-30
FCC-30
FCC-30
FCC-30
FCC-30
FCC-30
FCC-30

— Inzert Record(s]
Affected |

Fropozed

b arwal

Close

—Setb:

Options |

Field Units
e dB[uiv/m)

 mials/m

A Proposed station is anew or changed FM station. There should be only one

Proposed station in a Job.

Job Center

In most cases the Job Center, Job Class and Job Channel will represent the

Proposed Station when designing a new facility. Unlessthe new facility is co-
locating with an existing radio station, a Job Center will not normally be located

at an existing tower site.

A Proposed Job Center will rarely be co-located with an Affected FM Station.

Existing Stations

An existing FM station, FM application or FM allotment can be the Proposed
station if the purpose of the Job isto modify that facility.

A Proposed existing station, application or allotment must be co-channel with the

Job Channel.
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Affected Stations

Overview

An Affected station is an existing FM, AM or TV-6 station, application or FM
allotment that may be affected by the Proposed station.

Job Center

The Job Center cannot be an Affected station since it does not represent an
existing station, application or allotment.

Existing Stations

An existing FM station, application or allotment is an Affected stationif itis
within the minimum separation distance of the Proposed station as defined by
73.207.

An AM station is an Affected station if it is nondirectional and within 0.8 km, or
directional and within 3.2 km, of the Proposed station.

A TV-6 station is an Affected station if it is within the minimum separation
distance of a Proposed station on channel 253 as defined by 73.207 or; if it is
within the separation distance defined in 73.525 of an NCE Proposed station.

Types of contours

City Grade

A City Grade Contour isdefined in rflnvestigator asa 70dB,y [3.16mV/m]
contour read from the FCC’s 73.333 50-50 curve.

Protected/Interfering Pairs
With the exception of commercia class B and B1 stations, a Protected Contour is
a 60dB,y contour read from the FCC’s 73.333 50-50 curve. A Protected contour
for acommercial B station is 54dByy (50-50) and 57dB.y (50-50) for a
commercia B1.

Interfering contours are read from the FCC’s 73.333 50-10 curve. The vaue of
the interfering contour is afunction of the frequency relationship between the
Proposed and Affected stations.

An Affected station’ s interfering contour is determined in relation to the Job
Channel.

Interfering contours for a Proposed station are automatically prepared for all
Affected stations.

70, 60, 54dBu

The three most common F(50-50) coverage contours can be created with asingle
click of the mouse.
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Grade A/B
The 68 and 47 dBu F(50-50) Protected contours for a TV-Channel 6 station.

User Defined
User defined contours allow you to specify custom contours to meet other needs.

Manual Contours - Advanced Feature

Manual contours alow you to draw lines and shapes on the screen without regard
to power or antenna patterns.

Adding the Job Center to the Contour List

Overview

Click the Proposed button to begin the process of adding a Proposed station
located at the center of the Job Map to the contour list.

8 Radial HAT’s
The first screen to appear will bethe 8

Radial HAT dialog. The HAT value et et [

is the average of theradial heights of U | : | o
¢ ! i D] . -

all the ‘checked’ radials. F— 1 | s |

Average - -

Thistool allows the tailoring of radial Wag profe_|

information to meet the requirements el .

of FCCrule 73.313. In order to derive a0 | 13

avalid HAT it isimportant that the S D gl

user be thoroughly familiar with this 10 %90 o

rule. 25 ) 1 B

Uncheck aradia in the Select e —

Radla|S bOX tO remove |t from r lf-.lng-{Ll:}ls Walue IT S

consideration. adals

To limit the range of aradial to less
than 16 km select the desired radial and adjust the Length control.
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Site Elevation and Antenna Height

Next, the program will require
information about the site elevation
and proposed antenna height. FCC
rule 73.312(d) contains important
information about specifying site
elevation. For preliminary
evaluation purposes, the Computer
Generated value can be used for
Site Elevation.

Input the Site Elevation in
meters AMSL:

Site Elevation [meters AMSL]

1032888 Someuler,
enerate Impartant

Motice!

Copy |
73.312(d) |
I tanual

Input the Desired Antenna
Height in meters:

= Antenna Eleyatonmeters]

Height Abave
Mean Sealevel

Height above

I Ground
Reference | Reference Height
for Class

— Temain Elevation [meters AMSL]

Height of
7 Average Terrain

| Height Above
Average Terrain

Antenna height can be specified in

Cancel ¢

fe

AMSL, AGL or HAAT.
See Appendix B for diagram.

Selecting Antenna and Max ERP

— Antenna is:
" Directional
o Qursd Cahcel |

= e Fatte

LA Select |
& Uszer
IDmni
— ERF [lw)
I a9 IMax ERF: 3.9k
Min ERF: 3.9k

Selecting Contour Type

Select Protected/Interfering Pair, 70-60-

54, City Grade or User Defined.

Appearance of thisdialog is optional.
Uncheck the box at the bottom of the
screen to always use the default contour

type.

Default contour type can be set on the
Contour Options dialog.

If disabled by unchecking the Always

—Add Thiz tupe of Contaur ta the List:
" Pratected?Interfering Pair (Proposed)

[ iInclude Irterfering for Class B
[~ Include Interfering for Class B1
[V Include Irterfering for Non-B's

+ Protected/Interfering Pair [&ffected)

" 70dBu B0dEu S4dBwu (F50:50]

" Grade A/B [68dBu 47dBu [FE0:50)]
" City Grade [70 dBu FE0:50)

= User Defined

v &lways Show This Screen Before Adding Contours

If adirectional antennais desired, one may be
selected from existing FCC or User designed
pattern files.

If a custom designed antenna pattern is needed,
select omni and use the Antenna Pattern
Editor to create a new User Pattern.

The Effective Radiated Power (ERP) displayed
is the maximum value for the specified Antenna
HAAT. Edit the ERP text box to change the
value used for this set of contours.

Cancel |

Show... box this screen can be reactivated from the Contour Options dialog.
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User Defined Contours

If you select User Defined, the next screen will prompt you for Contour location
and ID information. Click Next.

» User DefineciEEuu xl| - Specify acurve type, signal level and color.
~ Contour ID crantiass—— || Click Add. Y ou can continue to add contours
| FPropesed |2 _=lJs =l || for thisstation. Click Done after adding the last
r— Temain Resalution: —# of Radialz Contour
[USGS 35ec DEMDMA x| | [360(1deg) 7|
- - % User Defined Contours: x|
= Latltude;’Longltudc . I ]
Deg Min Sec Deg  Min Sec — Latitude/Longitude —Curve—————————————
JAEN ) EN N T | N T [ +m75555 (~ 5050 6 5010
e | [ ossEra [
Hest Cancel | r— Channel/Clazz — Signal Lewvel
& dB
Mo 7 || caw
— Radialz—~ Temain—— ~Color————
360 IW . Select |
Addfl | Dione | i Cancel

Adding the Short (Affected) Stations to the Contour List

Overview
Short stations are those =
Affected stations that are - S 0 07omn
short to the Proposed Z _ ERT
station under 73.207 _ ; 120G TREINCE o
minimum separation rules. 1~ "¢ ; O OfUoe Gl Vokes
Any station that meets .207 - 180 215 0mn.

spacing is not required to
meet contour overlap
requirement, soitis oK Carce
unlikely it would be needed
in the Contour List.

Pressing the Affected button on the Contour Manager will display alist of al the
short stations.

. .
a1 » The Contour Shorts List Dialog affords
= iz tppe of Contour to the List:

= | Brotected/nterfering Pair [Froposed] yOU the opportunlty to edlt or del ete gatl ons
I Inclucle Interering for Class B Cancel | from the shorts list. Select a station from

™| Include Intertering for Class B1

I™ | Include Interfering far MonE's the I|§ and nght Cl ICk for a pOp-Up menu.
" Protected/Interfering Pair [Lfected]
" 70dBu 60dBu 54cBu [F50:50) The Add Contour Type Dialogis
i City Grads (70 dBu F50:50) .
€ User Defined displayed next. Select the type of contour

you wish to add for each short station.

[V &hways Show This Screen Before Adding Contours
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Contour Options

Overview

The color settings are for the Proposed station. An Affected station’s interfering
contours will be the same color as the Proposed station’ s protected contour. An
Affected station’s protected contour will be the same color as the Proposed
station’ s channel-related interfering contour.

Contour Options

i~ Contour Defaults: o I
: _ce= || The Contour Options screen can be accessed by
e e pressing the Options button on the Contour
Ei‘ifs‘l?ii““”m‘ Manager or, selecting Options--Contours...
v Ask Before Adding Contour .
% Show Al Contouas on Map from the Main Menu.
i~ Caloulation Settings: Tenain Resalution:
e e e
Mol | O -|| Contour Default settings control the state of
e e Bt [,“;;f;‘h;—_, “ several parameters used in contour calculations.
i~ Proposed Translators: — Contour Defaults:
" Abways inZone -4 or East of the Mississippi
" Mever in Zone. % Agk for Zone before Adding Contour, r‘ Protecteda’lnterfering F'air [PIDDDSBd]
i [ include Interfening for Class B
Service Pratected Ca Chan TstAdj 2-3Adj I— Include Interfering fD[ |:|EISS B1
l:l l:l - ¥ Include Interfering for Mon-B's
] * Protected/Interfering Pair [Affected)
The Radials control allows you to select the :: 70dBu B0dBu 54dBu (F50:50)
. . City Grade [70 dBu FE0:50)
number of evenly spa_cc_ad radials used to di splay € User Defined
each contour. The minimum number of radials IV #sk Before Adding Contour
is 8 and the maximum is 360. 360 radias are I Shaal Benicurs onise

always used to CAL CULATE contours. The Radials Control only affects how
the contour is DISPLAYED.

The HAAT Calculation control allows you to select between two different
methods of determining height from the Digital Elevation Model (DEM).

e The“FCC Method” uses 4 points from the DEM to perform alinear
interpolation of height.

e The"Slope Method” uses an array of 25 or more points from the DEM to
predict height based on how the surrounding terrain changes.

The slope method, which is significantly faster than the FCC method, should be
used for initial searches and what-if’s.

FCC Rules require that linear interpol ation methods be used for computer-
determined heights. Therefore, all fine-adjustments and exhibits for submittal to
the FCC should use the slower FCC Method of calculation.

Changes made on the Contour Options screen will not affect existing contours.
Changes made here will be reflected only in new contours.

61



Limiting Freespace to 1.61km.
FCC rules state that under certain conditions the distance-to-contour calculation
should stop using the prediction tables and switch to the freespace formula.
Doing this in-accordance-with the rules will produce characteristic “spikes’ on
the contour. Limiting the freespace calculation to 1.61km (the beginning of the
FCC curves) smoothes out the contour. Some engineers claim that the FCC has
instructed them to set this freespace limit, in S .
disagreement with the rules. Other engineers 5105 ec0EMMEDL] |

claim that the contour iswrong if it does not Mot | -
have the “Spike.” In an effort to please both - Use Closs Heiht e Pome for [“’W °°"'°“'a“°““
aaaaaaaaa ESEMVES SN 5. lm

camps, rflnvestigator supports both methods.

Select Limit Freespace to 1.61km to have smooth contours that do not
conformto FCC rules.

Uncheck the box to have “ Spiked” contours that do follow the FCC rules.

Contour Editor * Contour Detais: KUZZFM - Service

Overview Gereral | Antenna | HAT Radisk | Appeaiance | Fop/irea|
The Contour Details Dialog can be accessed I ﬁi“ﬂ;””““j ]
by selecting a Contour on the Contour oo —
Manager, right clicking and then selecting [ 1 de { 20 | Ferds0
Show/Edit Details... from the pop-up menu, VR e

. . | +035:26:20 | 118:44:24

or you can just double-click on the contour-of-
interest in the Contour Manager.

General o | o |

The General Page of the Contours Details dialog displays and allows you to
change many details for the contour-of-interest. Changing avalue and clicking
OK will cause the contour to be recalculated (if necessary) with the changed
value. The Longitude and Latitude of the Contour cannot be changed.

Antenna
Selecting the Antenna Tab at the top of the

Contour Details dialog will display antenna

and power related information. i‘;m coumara |

All of the information on this page, except for ® wies o

antenna AMSL, can be edited. Changes will e AT (e AMSEeEs)
immediately be made to the contour-of- e —‘ L i L —
interest on pressing the OK button.

The Antenna Pattern Editor can be accessed s | [ ® ] [ &=
from this page by selecting a Directional
antenna pattern and pressing the Edit/Select button.
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HAT Radials

The HAT Radials Page displays which radials were used to determine HAT.

HAT Radials are only created for Proposed
Stations. Each radial’s profile can be
viewed by selecting the desired radial and

pressing the Profile button.

Site HAT can be changed to a manual value.
The contour will be recalculated and
redisplayed after clicking the OK button.
Pressing the Export button will send the 8
HAT Radial detailsto aCSV file.

Appearance

¥ Contour Details: KUZZ-FM -- Service

Generall Antennal HAT Radialz

| Fopitrea |

— Temain Fesolution: — Color

[30:5 econd | D Select |

—Curve —Wigibility

( B010 & B0:50 ' Show Conbaur

I Semvice " Hide Cantaur

Print | 0k | Cancel |
Pop/Area
Selecting the Pop/Area tab will calculate [l POD-EMT rmw frea
. . | 153613 | 26584 km
and display the population count and area
. 2: . . . — Overlap \with:
(in km?) contained within the contour. | =]
— Overlap Pop-Count: Overlap Area:
| =l
Generall Antennal HAT Hadialsl &ppearance  Poplhrea |
Frint | Ok, | Cancel |

— Contour Pop-Count: —— — Cantaur Area:
| 153519 [ 26584km
— Owerlap Wwith:
O0L-FM - Interfering
— Owverlap Pop-Count: —— — Owverlap Area:
| | 3258km
Pririt | (] 3 | Cancel |

“ Contour Details: KUZZ-FM -- Service

i Selected Radials:

I | 00 E xport. I

2151 e % | (45
Profile I
270 | A
P e I | 5 o =

180 L Site HAT
W Use Manual HAT |7 |?49'B
Prirt | Ok | Cancel |

From the Appearance Page you can change
the terrain data used to calculate the contour.
Thiswill cause the HAT to be recalculated
using the new terrain resolution.

Y ou can aso change the curve, the curve
label and show or hide the contour.

Changes will take effect when the OK button
IS pressed.

Selecting another Contour from the Overlap
With drop-down box will cause the
population count and area to be calculated
for the overlap of the two contours.
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Census Blocks and Demographics

If you have the optional Census Block
feature then you can display and
calculate population using the highest
possible resolution of Census data.
Use the Census Block Options Dialog
to control the type of population to
count.

Color coding by density can also be
enabled from this dialog.

Census Block display is activated from
the Vectors Control.

¥ Census Block Display Options:

i Dizplay All Papulation
i~ Dizplay Selected Population
[¥ Hizpanic or Lating
[~ white
[W Black or African American
[~ American Indian and Alaska Native
[~ Asian
[~ Mative Hawaian and Other Pacific |glander
[~ Some ather race
[~ Twn or more races mised

* Calor Code by Population D ensity
= Use Same Color for all Blocks

iBIDck Color: i

[ Dizplay Individual Pop Counts with Census Blocks

Cancel | Apply |
# rfIinvestigator - [Job Display - C:'Program Files' rfSoftwaretjobs' WRPL-LP.fmj] - |EI|1|
H File Edit Display Propagation Manage Tools Options ‘Window Help - &=l
D|=|%|Ba] IIII'\IIIHMIEIﬁIIInINI =le |sm| -
— Proposzed Station Seftings ——————————— 7 TEUER|
106.9 MHz —Class  IntlClass
{_|| z | || [or = j}
Affected | Analysis | Underlay |
Yectars Foads/Borders |
Lat/Lon
Crogshair
["1 M3 Boundaries
[ Hydrolagy
[(173.1030(a)
[[173.1030(b)
Range: B2 km, Clearance: FCC
— Fey
B
2 persons
B2 persong
239 persons
585 persons
1108 persons
1818 perzons
2725 persons N
rolden Beach P
........... !
km @ deg | Seale 1: | 62,500 |




Counting Census Blocks
By setting the Map to maximum zoom you can display counts of individual Census
Blocks.

# rfinvestigator - [Job Display - C:\Program Files\rfSoftware'\jobs' Y RPL-LPfmj] -0 5[

BB Fle Edit Display Propagation Manage Tools Options Mindow Help == x|
The Censu.s Block 0|8 E ] B8 a2 8| == sy B
count within a

— Proposed Station Settings: ————————————
. . 106.9 MHz ~Class  IntlClass
contour isdisplayed || == #/ [ = il

in Square Bracesin Affected | Anaysis | Undetlay | 5 201221
the Contour Detal |S Wentors Fioads/Borders 46 50

. Lat/Lon tarkers 80 25
Dialog next to the  — 67

H | M3 Boundaries || Census Blocks

Spreed POpU| ation = Hyrokogy 19
[]73.1030(z) FCC Mon. Sta.

Count | )72.1030t) 35

47

Range: B2 km, Clearance: FCC
I f— 7

Contour Details: WRMA -- City Grade

38

Generall Antennal HAT Fladialsl Appearance

Cancel |

[
— Contour Pop-Count; — Contour drea;

| 3902574 -[3.873,145] | BBE2.5 ki
Apply |
Owerlap With:
(l =l
— Overlap Pop-Count: — Overlap Area:
Frint |
el Status | L stituds NAD27]| Longitude (NADEST]| Qwner
06.7 MHz PCEEED Wi 10.27 WiRMé& LICENSING, IHC
6.7 Mz oF NIEEATE WIRT 027 WRM& LICENSING, INC
- B —— DP5MHz[C RSV |NZE47AZ WS 1435 \WUBA-FM LICEMSE CORF.
WAMFEM [216 (904 [3dAd 6336 =3 1075z [0 [T NZG5A02 WED 1234 VB FH LICENSE CORP
e b e e e e Cr R R
[« 1

| ke e | \ Scale 1: [12.000

|f the Census BlOCk Option iS set to Contour Details: WRMA -- City Grade
Other than ‘ DISpIay A” POpU|ation" Generall .&nlennal HAT Fladialsl Appearance
then the Demographic count is shown ’ Ll

i H [ |
with double asterisks.  Contour Pop-Count: — Contour Area;———— Cancel |
| 3302574 - »2187 8121 | | 5.662.5 ki

Apply |

Census Block Summary and Detailed
reports are available by pressing the
Print button on the Contour Details

. — Owerlap Pop-Count: — Owerlap Area:
Dialog. | |

=

" Overlap with:

Print |
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Selecting/Creating/Editing Antenna Patterns

Overview
The Antenna Pattern
Editor is accessed by 1o | o ‘ |
- - Field Yalue utomatic Pattemn Designer,
pressing the Edit/Select |
button on the Contour o[ i ; ‘ en._|
Details dialog—Antenna ] 0 -
Export
ge L i
PE—dI i~ Slhider Contral Group Select——rt_nnlm\ Resolution: = il
. attern 1Deg eset
The Editor allows you to e ||| <Fovon | news | € oo }

use existing FCC or User
patterns, modify an
existing pattern or design
an entirely new pattern.

1.000 |1.000 |1.000 [1.000 [1.000 [1.000 |1.000 |1.000 [1.000 [1.000 [1.000 [1.000 [1.000 |1.000 |1.000 [1.000 [1.000

[ = = = = = = = = == = = L

Slider controls are used to
vary the antennagainin
any direction in as small
as one-degree increments. Auto-smooth and Force FCC compliance controls
keep the design within usable bounds. Select which Slide Control Group to
adjust with the <Previous and Next> buttons.

000 005 o0 M5 020 025 030 035 040 045 050 056 OBD 0BS5S 070 075 08O O8A

The finished design can be exported to a CSV file for submission to an antenna
manufacturer.

Contour View allows you to instantly see the effect of a pattern change on a
contour.

Changes made to a pattern will be applied to the current contour when the OK
button is pressed.

Pattern, Grid and Contour Views

The Pattern View displays the current free-space horizontal antenna pattern.
Moving the mouse pointer causes a cursor to track the pattern around the display.

The antenna attenuation in dB and
Field Value is displayed for the current G e an seactrimn. 15153 0o :

Cursor postlon Bealing| Field |Attenuati0n 120 ©
0an 1.000 0.0de Field Y alue
. 0m 0.335 0.0dB 0.ms
Group Select shiftsthe “red zone” 02 0990 01k Attenustion
H 003 0.385 -0.1 dB B
around the display. The red zone o oso oz w8
indicates the section of the pattern that o5 | 0S75 | 0248 o
is under control of the attenuation w7 095 | 03d
: ong 0.960 -0.4 dB
Sllders' 003 0.955 0.4 dB

oo 0.950 0448

Patterm |

The Grid View displays a spreadsheet o 0337 6
showing Bearing, Field Value and dB 013 0811 088 Contou_|

Attenuation of the current pattern. '

The Contour View displays the Job Map and contours.
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Antenna Pattern Editor

neg @
Field Yalue

Altenuation

Grid |
Pattern |
Cantour |

—

Saving and Exporting a

Finished Pattern

The tabulated details of the antenna you have designed can be seen on the grid
display. Thegrid lists Field and Attenuation values for each degree of antenna

azimuth in the horizonta plane.

1.000 When the pattern is altered, the effect
can instantly be seen by a changein the

N [
| Fotation contour shape.
o 1

iy Beang | Field | Attenuation | «
.. 1 I
A finished pattern can besaved as =~ &+ 1 ongme b0
aUser Pattern. PresstheSave As.. ———— | o | 10m  oode
button and assign the pattern afile Rieset Al | 003 | 0983 01dB
name. The pattern can now be —— gg; ggii g; :g
. . . B Sz 5 -
assigned to other existing contours e || e e 7
or used when building new 007 | 0302 | 09dB
contours R T IRRERT
' oo h 003 | 0861 1.3dB
. . HE S | 00 0841 1548
Pressing the Export button will 1 T e T a7
allow you to send pattern design Export.. | 012 | 0BM | 1948

information to aCSV file. An

A

LaBain~

Addan

antenna manufacturer will need this data to design an antenna to meet your

special needs.

Design Controls
Aidsto design include:

- Design Cantrol:

"Degrees per Set-Point: Changes’

(ol = 5 {10

¥ Force FCC el L |

= FCC Pattem Open...
% Uzer Pattern  Save Az

FCC rule 73.316(b)(2).

Import.. | Expot... | e Import for reading antenna patterns from

Ok I Cancel | (* fi g) '

e Reset All and Undo Last buttons for discarding

e Degrees per Set-Point for selecting how many
degrees of pattern each slider will affect,

I futo-Smooth M e Group Select buttons for determining what part of
the pattern is affected by the dliders,

e Auto-Smooth to prevent jagged edges,

e Force FCC to force the pattern into compliance with

spreadsheets (*.csv) or ERI antenna pattern files

e Open and Save As for reading and saving antenna

patternsin rfSoftware antenna pattern files (*.apf)

The Automatic Antenna Tuner

67



After filtering out all of the non-overlapping contours and hiding map features,
thisis what the Main Job Map will look like:

Double-Click on the R — Zieix
Proposed Station’s Protected
Contour in the Contour
manager. Thiswill open the
Contour Details Diaog for
the selected contour.

Proposed Stahion Settings
501 M Clser I Clies

=@ 4 @ =l

Affectsd Ansbielrderly | Vackae |
Anabyirs 1 Ursderlay

Click the Antenna Tab and
select a Directional
Antenna, then press the Edit
Antenna Button. The
Antenna Pattern Editor will
appear. Click the Contour
Button and zoom out.

ke @ oy Sealn 1; |1,000,000

Next, select the Automatic Pattern
Designer as your Adjustment Method.

General Antennal HAT Hadialsl Appealancel F’op.-’Areal h .
| Configure the Designer to Exclude the

itemabmtim————y | | | G || Proposed Protected Contour from the
g —l:d'”’”te””a _ || Station-1 Interfering contour. Usethe
| - FCC Default values for Antenna Design

Limits. Then Click the Execute button.

EE 163 [ 2226

—EHP[kW']—‘ "HMT [meters)— —AMSL [meters]—
=]

" || After afew moments, you will see the
Proposed Station contour move clear of
the protected station.
Continue with the DA design by e —— _
selecting the Vacancy’ s Interfering gt et ==
contour and again click the Execute — e e o=
button. ' —
—
:“I;:. R»w\l'l:::( e 4‘“ -
Rl:r.ll““ L 1= &.’::;'J';Juhm o Dpen.
T || —
_ e |
N - Y =
o PW| Mes - ":’_'o_‘

Hi
H

} { Finally, select the station-2 Interfering

- | contour and click Execute.
- | TheProposed pattern should now be

clear of all prohibited overlap. Typea
description in the Antenna Model/Description window and type USER in the

Mfg window, then click Save. Click OK to close the Antenna Pattern Editor.
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Then click OK to close the Contour Details Dialog. The Main Job Map should

now look like this:

# fInvestigator - [Job Display - C:\Program Files\tfSoftware'jobsDenver CO.fmj] - (o x|
B8 Fle Edit Display Manage Iools Options Window Help

=181 x|

SEREN EIEETE =T E R

- Proposed Station Settings:

Affected  Analysis/Underay |Veclnrs|
I [~ Undsry 1

173207 Min Sep | Tenain
173216 MinSep |
CILULE

[ | Coveragelines) | | User

[ Best Server [ 1 TOPO!
[linterference [[] Coverage
] Field Measure

[ e— L —

100 km

Sedle1: | 1,000,000 | \ |

If overlap remains, check to seeif any of the adjustments has reached the FCC
limit of 15dB of attenuation. If so, adirectional pattern will not solve this

problem.

After you have created contours
for your new booster you may
need to design adirectional
antennato contain the Booster’s
60dBu contour within your
stations protected contour.

Here isthe Main Job Map
showing your Protected contour
in red and the proposed Booster
contour in green.

Double click on the Booster
contour record on the Contour
Manager to access the Contour
Details Diaog.

Designing a Booster with the Automatic Antenna Tuner:

* eflsvvestigator - | Job Display - C\Program Files\ riSeftware! jobs\ Denver CO.fm|) 2100 x|

W Cle G oy Besge Took ggtions Wedow lwp =12 %]
Dl %10 23] v e = | B Cless] ale| -

Froprreed Slaten Sellar v
21 HH: it el Clams

= e e

Attecteg AealyisfUnastay | vector |
Anytis. i d
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Contour Details: *Booster - Coverage

) General  Antenna | HAT Had\alsl Anpearancel F'op/AreaI
Click the Antenna Tab and select a _ o |
i i ntenna Infarmation. —————————————————— Cancel
Directional Antenna. Cotael [[E= |
e

" Orni Edit Antenna
£aply

= Direstionat

Click the Edit Antenna button to open the | s
Antenna Pattern Editor.

ERP [Kw] HAAT [meters] AMSL [meters]
P 5 WP -1?39307—‘ [ 2108 —‘

Prirt

Click the Contour Button and select the
Automatic Pattern Designer. Configure
the Designer to Adjust Booster
Coverage Within the Proposed-Protected
Contour. Then click the Execute button.

Procemeratiem i
m |, e |
‘ o =1 S | |
( [
Save the new pattern, click OK, and then o e —
click OK on the Contour Details Dialog [Escis consine)
to apply the new pattern to the booster.

The Main Job Map should now look like this:

# rfinvestigator - [Job Display - C:\Program Files\rfSoftware'jobs\Denver C0.fmil -10] x|
B§ Fie Edt Diplay Mansge Iools Options window Help —[=]x]|

DJe| R |Eco| 58 o ) ol o) -

~Prapased Station Sefings
2.1 MHz ~Class  Int] Class

=z 4+ [w=c =
Alfected Anaysis/Underiay | vestors |
st Undetlp————

73207 Min 5ep | | Teman
173215 Min5ep_ ||
eflines) | U

7 User
[ |BestServer | TOPO!
[ Inteiference | Coverage
] Field Measurs

1
Range: 100 km, Clearance: -0, Ekm—‘
_—

[Ip [Curve [dBu_ [Resolution [Color
Propased Protected 60 FCC-30
“Booster Coverage 60 FCC-30

— —

Traett Frocordie]
’V Bifected | F’rupusedl User Def | Close | 100 km

Set

Field Uni
s ’V T ‘ & dBfAm)  C mVoltsim
9

) | a081 8 meters abisL Shrubland
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Manual Contours - Advanced Feature

Overview

The Manual Contour control allows you to draw lines, circles and other
polygons on the Job map. Simple shapes can be created from the Manual
Contour Diaog; more complex shapes must be created from data files.

Areas and population counts can be computed within manual contours and their
overlaps.

Regular contours can be adjusted within or excluded from manual contours using
the antenna pattern editor.

Manual contours cannot be modified by the Antenna Pattern Editor or by
adjusting ERP or antenna height.

The Manual Contour Dialog is accessed by pressing the Manual button in the
Contour Manager.

Lines and Circles
The top section of the Manual

Contour Dialog allows you to set al
aContour 1D, Curve, Field and o [Oser

Color. These Settl ngS ar_e for — Contour Center: [MADE3): ——  —Field: Calar —
reference and identification only Deg  Min Sec [ 540

and have no effect on the shape L EREED & dBluvm] [:]

of the Manual contour. w779 Jor Jaoo  mdm

The Contour Center control sets - Make Circle : Radius [km]

the reference point for creating Circle | [ 50

the Manual contour. — M ake Lire: Bearing  Lenath [km]—
i i | 0 10

To create acircular contour set Line || |

the desired reference ID, Curve,  -Read fiom File:

Field and Color. Set the center Oper... |
of the circle as the Contour

Center. Set the Circle radius and 12-Paint Contaur | Reset |
click the Circle button. Finaly,
click the Apply button to place fpb | Cancel | o |

the circular contour in the
Contour Manager’s Current Group.

Contour Lines are created in the same fashion. Simply set the Bearing and
Length of the line, click the Line button, and then click the Apply button.
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12-Point Contours

5
—1D: — Curve:
|Manua| |User
— Contour Center: [MADE3} ——  ~Field: Calar: —
Deg Min Sec I 540
U EENET & wwm | | [0
w[1a o [4n0 © mi/m
Distance-To-Contour [km):
—O-degrees — 1 90-degrees; — 180-degrees; 27 0-degrees —
| 50 | 50 | &0 | 50
— 30-degrees. — 120-degrees: | 210-degrees; —— 300-degrees: —
| 50 | 50 | 50 | 50
— B0-degrees; — 180-degrees; | 240-degrees; —— J30-degrees —
| 50 | 50 | &0 | 50
[ Trebre ] Fieset |
Aol | Cancel | Q. |

Manual Contour Files

Manual contours using more than 12-points or using bearings other than the 12
evenly spaced bearings specified in the 12-Point array can be created using a contour

file.

Twelve-Point contours can be
created directly from the Manual
Contour Dialog. Click the 12-Point
Contour button to display the
Distance-To-Contour array. Set
the distance for each of the 12
bearings and click the Apply button
to send the contour to the Contour
Manager.

Tip: Theinitial value of the 12
bearings can be set with the Circle
button.

A contour file isatext file listing one bearing and the associated distance-to-contour
per line. The bearing and distance can be separated by either acommacor atab. A
blank line will end the contour.

The bearings must be integers
between 0 and 359 inclusive.
They must be in increasing order.

Bearings do not need to be
evenly spaced.

The following file will create this

contour:

0,

9,

10,
15,
16,
17,
18,
25,

30

30
21.5
18

10

3
18.125
30

1151500

ADD

:0000 118:45:0

NEW

Qildale
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Notes.
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Notes.
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Cdlculators

Calculators
Maximum ERP
Contours
Unit Conversions
Terrain Roughness Special Radial
- -
Latitude/Logitude Profiler Link Budget
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The Terrain Profiler ioix

Profile  Export
B 1 ] [ I

Overview
The Terrain Profiler

displays obstructions, “
caused by Changes in 7170 %

o
=

ground height and the S e

Curve Of the earth’ i~ Start Point MAD-83 Left Marker NAD-83 Cursor——— 7 Rlight Marker MAD-83 End Paint MAD-83——
P | +038:11:29 [ +035 25:45 meters AMSL [15743 || [ | +038:36:30

between tWO pOI nts' The [ 1057120 [ 1045215 ER metzgubsjow [1zaE8 || | tR [ -104:45:70

Terrain Profiler does not AMsL(m) [30E1 | [T807 kmto Cusor | | oo i [~ kmtoCusor | AMSL(ml 17163
n ] |2UU1.? meters AMSL meters AMSL | ant AGL () 9
take man-made structures | e - I

H sl Height(meters) E-Curve % Fresnel— Freg . P,aet: Lu:ze

Orr::reej IIT[O BCCOUIT[ m :::j; | 1::;2 ; 11;31; ; ;gn M:{DD ;:1_?3) i
Bearirn I = Modeled
when e_terml r:"ng I sg,a Masimum [ 20181 * ((:IE 3 m || [77339 a8 Close |
obstruction heights.
Job Map ‘Rubber-Band’ Lines EanusiandiEeaung
If you Left-Click and drag the mouse across the 41.76km [25.%5rmiles)
@ 137 Degrees

Job Map you will draw arubber-band line from
the point the mouse button was pressed to the
point it was rel eased.

Show profile?

The Lat-Lon Calculator

- -
e ———— The Terrain Profiler can also be
— Location & Beariry LocationB——————

Dea Min  Sec ERE ( m Deg Min  Sec mcesm fromthe .
N[[E s [0 «TE = n|f= e m || Lat/Lon/Bearing Calculator. This
W[5 it ¢ paee— w|[7e [i7 [z || tool can be accessed by pressing

Prfie | 43~ [km the Lat/Lon Calculator button, i
gear | tear | Cex | selecting Tools—Calculators--
Lat-Lon Profiler from the drop-
£ Degs  Mins f Secs Ealculaie Eit | down menu or pressing Ctrl-F9.
. . — Mumber of Data Points; MHumber of Ref. Lines:
0k, |
PrOfIIer Optlonsl Screen ) IED_ Per kilameter |3— Elevation
The Proflle Opt|ons_ screenis === Masimum [ Range
accessible from Options--
. . — Towwer Height; ——
PrOfIIer'" on the Maln Menu' Left Right |~ E-Curve % Freznel - Freq
. . |1DD |1DE| f+ 1333 | 100 tHz
The Terrain Resolution control _ _ 1000 [ & B0 | 450
. . . - Termain Resalution 133 | © T
on the Profiler Options screen will [oecrd 3] ~ Nore | €67 m
have no affect on data used for

Maps or Contours.
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Valid ranges:
Number of Data Points 20 to 100 per km and 20 to 5000 maximum points.
Number of Ref. Lines 0 to 20.
Earth Curvature 0.5 to 5.0.
Percent Fresnel 0 to 100.
Frequency 20 to 20,000 megaHertz.

Profiler Controls

The slider control located on the right-hand edge of the display can be used to
expand the vertical scale of a profile.

Start Paint
Start and End Point information isin the boxes at each +035:33.55
end of the Profile Display. Longitude/Latitude and 118:43.04
ground elevation AMSL in meters can be viewed in each AMSL Ant AGL
box. Antenna height above ground in meters can be [7851 100
entered to model aradio path between the points.
e Two markers can be placed on the display by dlicking the left
Tiemm o mouse button in the display window. The first click will
D76 Lailio Elgses place the Left Marker; a second click will place the Right
16881 meters AMSL Marker if the location is to the right of the first marker.

Otherwise, the first marker information will shift to the Right
Marker box and the new information will appear in the left box. In thisway the
Left Marker box will always contain the leftmost marker’ s information.

Marker Latitude/Longitude, height AMSL and distance from cursor appear in the
respective Marker boxes.

If two markers are placed and they are at |east one kilometer apart, the view in the
Display Window can be expanded between the markers. That is, in an expanded
view the display will start at the left marker and end at the right marker.

The cursor (ared ball) will move along the ground profile line as the mouse is
moved across the display window. The Cursor box contains information about
its current height and distance from the starting point. Curzor

. . . meterz AMSL 15440
Additionally, the vertical distance between the cursor meters below [FIEST

and the mouse crosshairs isdisplayed. Thisfeatureis mouse

useful for measuring the vertical distance between ke from Start [42.06
ground level and the Fresnel zone or between ground

level and the line-of-sight line.

- Prafile = ——  TheProfile Summary box displays the overall
eight [meterz] ) . .
Rangekm | - ooe fes length of the profile, the bearing of the line from
612 . ' the start point to the end point as well asthe
E R e minimum, maximum, and average heights.

|5E= M axirnum |292?.?
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To theright of the Profile Summary box

. E-Curve * Fresnel Freq Path Lozs——
are user controls for setting the Earth 133 || oo MHz | | Fres Spacs
curvature, percent Fresnel zone and the L |120£ e E 2| ES 63
Fresnel frequency. Selecting Nonefor a ' " MNone 636 m | [7356 o8

Fresnel zone will also turn off the line-of-

sight line.

OITM Options - An Irregular Terrain Model (ITM) based
[ P°'a"z?“°“ng‘jﬁni':;‘iE’E;’Z&fjw'“"” <|| onversion 1.2.2 of the Longley-Rice
~ Ground Conductivity [S/m] Ground Dielectic — Confidence— Relability — mOdeI has b%n Impl ernentaj I n

0001 - Paor ' 4-Poor rflnvestigator. The model is available

A || S for use between two fixed points using

- o0 e £ 81 e ; : the Terrain Profiler or for point-to-

* KIE oL - | multipoint analysis using the optional
- F‘E"aj:i Y : : PLServer Module.

Tn S we e ke |- - Set the ITM parameters with the ITM

301 [Ts0 |50

Options control, accessible by selecting
Options—ITM from the drop-down
menul.

ag | Cancel | Lpply |

The ITM path-loss value is displayed for the current Option settings in the Path
Loss box.

The free-space loss for the same path is also reported, based on:

FreeSpacel oss = 32.4 + 20 * (LOG10(d_km)) + 20 * (LOG10(f_MHz))

An array of ITM loss values for Confidence values of 1 to 99 and Reliability
values of 1 to 99 can be exported to a CSV file by pressing the Path Loss button
in the Export box.

A summary of the data used to create the profile as well as pathloss and signal
level information can be exported to a CSV file from the Export item on the drop-
down menu.

A bitmap image of the Profile Display can be created by selecting Path to
BMP... from the Export menu.

. X
The Link Budget Tool
N4 oo N4
. P ——D 1132 tintenna [dBil
. . er 48] 2o e e 4]
The Link Budget tool is Feeo o ) 2 [ 20 o -
accessed from the Profile i [ o [

Loss (dB./100m) 25 Loss (dB./100m) 2.2
menu. Select Profile: Link — = o =
Budget... from the Terrain 2 = 2 e
PrOfiler dlalog TDI.;:rmittelDul [dam][dB] lq F\Dat::irverln[dBm] - lq

Motes:
. ™ ain iz positive, Loss is negative. . RX
Enter avalue for Transmitter :lﬁmsg;m;m o N ]

Out indBm. Enter adesired
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Receiver In level in dBm. Path loss is automatically obtained from the Profile.
The Fade Margin will update as you enter information in the various boxes.
Enter negative values for loss (connectors, coax, passive filters, etc.) and positive
valuesfor gain (antenna gain, amplifiers, etc.). All values arein deciBels
Antennagain isisotropic.

Terrain Roughness Calculator

Overview

If the terrain roughness if not in the range of 20 to 100 meters then alternative
methods, such as L ongley-Rice may be used to determine coverage of the city of
license. The Terrain Roughness Calculator will tell you what radials at a
particular location deviate from this range.

The Terrain Roughness Calculator can be accessed from the Tools menu by
selecting Tools—Calculators—Terrain Roughness... or by clicking the drop
down arrow beside the Calculator Button and selecting Terrain Roughness....

Terrain Roughness: Standard Radials Dialog

The Terrain Roughness: Standard Radials dialog opens on the Job Map
center coordinates.

[~ Terrain Roughness Options:

Other options can be set viathe Terrain - caloultion Method:

— Painte—

Roughness Options dialog, accessible | [givarate Interpolation =] | |50
by double-clicking the mouse over the ~ Diatum: Cancel |

Options Settings window or by |Nap-27 = sl
selecting Options... from the View - Temain:
menu. |FCC 30-5ec DEMINGDC) |
— Uitz
Imeters, kilometerz j
[~ Terrain Roughness: Standard Radials 1[
File  Wiew
Center Paint ————————— Option Settings: - .
Deg Min Sec & D/M/S Method: FCC 4-pairt
. Points: 50 -
i'l'f (= [0 Lo e, | o= || Terrain roughness can then be
w|[1e [or [eo0 e oty . .
. e calculated by clicking the Calculate
[ lemain Roughness DY Zimuth;
Azimuth] Roughness [[ Azimuth] Roughness [] Azimuth] Foughness [ Azimuth] Roughness [ = button_
0 10 90 15241, 180 17 270 300
1 1223 81 15330 181 B\E 2 300
2 1200 92 1E5E.9 182 394 272 30.0] . . . .
3 5z 33 18830 1a3 |0 23 300)
4 s34 1e427 184 42 29 300) Values dISpl ayed n green indicate
5 85 %5 14894 185 57 29 300 ; ; H
e e radials whose terrain roughness is
7z % izaz] e 521 277 31.0) e
8 1133 % 1191 1@ 835 278 344 within the 20 to 100 meter range where
3 w2 9. 0m2s 189 615 293 401
N T N R BT N 1 - 'Y the FCC assumes contours are accurate.
1 1306 01 11788 191 624 280 475 . .
12 12800 102 1407 192 [ 493 Va| uesin red | nd| cate areas Where
13 i3z 103 1oesz 19 63 28 50.0) . .
14 114956 104 1024.3 134 E4.9 284 f0.0|
18 117 105 10431 18 625 26 50.0) aternative methods of calculation may
16 010 10s gtz 1% 704 208 50.0) :
17 973 107 w25 197 a0 207 526 be permltted
18 & 108 93RS 198 e 288 5.3
13 9E.3 109 2148 199 EZ6 283 E0.4]
200 E00 110 7oool 200 534 290 21| =

Terrain Roughness: Special
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Radial Dialog

Terrain Roughness for asingle

radial can be calculated using the

[ Terrain Roughness: Special Radial

File Yiew
Center Point————————————————

Deg Min  Sec

& DM/
N[5 T2 2107 = pegptin

— Option 5 ettings:
Method: FEC 4-paint
Pairts: 50

Draturn: MAD-27

Temain: MGDC 30-second

w19 [m [400 © Degess

Units: Meters
Spec|al Rad|a| d|alog_ Distance to Start: Distance to Stop Azimuth:
’701 00 kn ﬁusnn krn Joooo dea ‘
i r— Terrain Foughness Summary:
YOU can SNItCh bmk and forth r— Min/Max Heights: — 10490 Percentile Heights: —
between Standard and Special [~ 500 mtes | 73000 metes R\\ﬂ
radials using the View menu. [T 7800 mes | [ 1700 metes <
— kean Height: r— Standard Deviation: — Tenain Roughness:
IW meters |—495 meters IW meters
Max ERP Calculator
The Max ERP Calculator,
Fequired Dats:————————— Resuts accessible from the drop-down
Clazz 92.1MHz e b Sel t T I .
IELHTLI Kt menu y Selecting .OOS
p—— . Maximum ERP... will calculate
ﬂ_suu meters e F1% the maximum permissible ERP
for agiven class and antenna
— Reference Information for This Clazs: HAA?— F . . .
" Max ERF et HAAT . Further, it will display
100 K/ B00m the reference information for a
— Min ERF — Ref Cantour CI g|Ven Cl ass.
100 K/ 52 km I
Lat/Lon Calculator
TheLatiLon/Bearing  EIE I o e S ]
. - File Optionz Toolz Help
CaICUIator IS access bl e — Location & Bearing Location B
from the drOp-dOWﬂ Deg  Min  Sec | m Deg Min Sec
menu by selecting [l T C10 s B SN
Tools—Lat/Lon EII I_ I -Range————— EII I_ I
Calculator..., or pressing Prafile | | S
Ctrl-F9. Thistool will
calculate the Range and &l &l &l
Bearing between two
L ocations or. will " Degs " Mins % Secs Calculate | Exit |

calculate a second

location given afirst location and a range and bearing.
Formulas specified in FCC rule 73.208 are used to calculate the results. Thistool
is limited to distances less than 475 kilometers.

Pressing the Profile button will run the Terrain Profiler between the two
locations specified by the Lat/Lon Calculator.
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Searching for Data

Main Window

Basic Database
Search

Advanced
Database Search

Search Results

Display

Build New Job

Print

SQL Design

() S0

Display Fields
Control

Local Database
Manager

Search and Edit
Tools
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Basic Searches

Overview Calsign Channel |
A database search will retrieve Ovner |
records from the rfinvestigator City | State |
master database. Search results
may be used to build new jobs or — Cloar Finkds | o |

sent to a printer or spreadsheet.

| Searching: 2004 _Jul_05.fmd |

Starting a Basic Database Search

The search screen can be accessed in several ways. The most direct isto ssimply

ﬂl press the Basic Database Search button. A second method is to select Tool—
Find--Basic Database Search from the Main Form’s drop-down menu or,
simply press Ctrl-F7 to initiate a search.

Selecting a Database

If amaster database has not been loaded, rfinvestigator will prompt you for the
name of the database to be searched.

If the master database that is already loaded is not the one you wish to search, you

@l must designate another current database. To do this simply press the Select
Database button on the tool bar or select Tools — Select Database from the
drop-down menu.

Searchable Fields

The Basic Database search allows you to designate up to five search fields;
Callsign, Channel, Owner, and, City/State of License. Simply type some or all of
the desired data in the appropriate box and press the Search button. The datais
not case sensitive. The lower-left corner of the search screen indicates what
master database is being searched.

Searching by Multiple Fields

By placing data in more than one box, the search can be narrowed. Multiple
fields are automatically ANDed.

Wildcard Searches, *,?, #

The Basic Search recognizes three wildcard characters. * for zero or more
characters, ? for one character and # for one number.



The Data Display Screen

Overview
The Data Display screen presents the results of a search.

Sorting Data

Basic search results can be sorted by
selecting a column and picking the

desired sort direction from the Pop-Up
menu. Click on any column heading to
select it then right click to display the

Pop-Up menu.

L=
% File Edit Display Manage Tools Options Window Help =& x|
o= = N B B e ST ST
_—
Callsign: WwRUC ;I

Owner: TRUSTEES OF UNIOM COLLEGE

ARN: 198404128%

Chanrel 209: 837 MHz

Class: A

Status: LIC

Latitude: (NAD27]: 424304

Longitude [NAD 27); W73 55:45

ERFP: 01

Ant AGL 23

Ant AMSL: 108 =
Callsian Owiner ARN Cha

» [WwRUC TRUSTEES OF UNION COLLEGE 198404126 209
WWRLF-FM THE UNIVERSITY OF FLORIDA | 19850820KL 2/
WRLL CARMI BROADCASTING CO 198601 07KC 247
DwWRUT WRUT INC. 198912290P 298
Ww/RUA-FI UNIERSITY OF ROCHESTER B, 19330914k 203
RV THE UNIWERSITY OF YERMONT 13361217KE 211
WRLO UNIVERSITY OF FUERTO RICO |19981229KE 202
WRLL CARMI BROADCASTING CO 247
'w/RLIF-Fi THE UNIVERSITY OF FLORIDA 279
DwWRUT WRUT INC. 9706 298
/AL -Fi CASE WESTERN RESERVE UNI§ 2001 0406440 216

K b

Searching R:\Processed Databazeh2004_Jul 05.fmd | Found 11 Records

Changing Displayed Fields and Field Order

Thefields displayed on the Data Display Screen and the order of the columns
can be controlled from the Search and Display Options Control.

The Search and Display Options Control can be accessed by pressing the
Select Fields button, selecting Options—Display Fields... from the drop-down
menu or, right clicking on the Data Display Screen and selecting Change
Displayed Fields from the pop-up menu.

Search and Display Options

Search Gid | Job Grid | SGL Search |

Don't Display

Select Al

Select Al

Display

Clear All

Clear Al

Add to Display List —>

<~ Remove from Display List

Move
Up

Hove
Down

Ouarer
Callsign
Channel
Class
Status
Latitude:
Longitude
ERP

Max ERP
Ant HAAT
Ant AGL
Ant AMSL
Ant Rotation
Base AMSL
Beamtilt

City Served
tate

Cutoff Date

CP Exp Date
RN

Bl

Cancel |

Apply |

Select the Search Grid tab. Two
windows are displayed, Don’t Display
and Display. Fields listed in the
Display window will appear on the Data
Display Screen in the order that they
are listed.

Select one or more fields in the Display
window, and change their position in the
list with the Move Up and Move Down
buttons.

Toremove afield or fields from the

Display window, select one or more fields in the Display window and click the
Remove from Display List button.

To add afield or fields to the Display window, select one or morefieldsin the
Don’t Display window and click the Add to Display List button.
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Exporting Data to a CSV File

The results of a search can be exported to a Comma Separated Value file by
selecting Tools--Export--Search Results to CSV... from the drop-down menu.

SQL Basics
What is SQL?

Structured Query Language (SQL) is the programming language used by

rfinvestigator to manipulate information. Y ou use SQL to ask a question about

the FCC database. Thisisdone by creating an SQL Query.

An SQL Query isaseries of statements and conditions that ask the database
program a question. SQL queries aways end with a semicolon.

Data Manipulation Language

SQL issubdivided into Data Definition, Data Control and Data Manipulation
Language (DDL, DCL and DML). Internaly rfinvestigator uses al three — but
for the purposes of user searches, only DML isimportant.

The mgjor DML commands include:
SELECT, FROM

WHERE
GROUP BY
ORDER BY

And various Conditions and Operators

Accessing the Query Manager

The Query Manager
is accessed by
pressing the SQL
Query button,
selecting Tools--
Find--Advanced
Database Search
from the drop-down
menu or, by pressing
Ctrl-F8.

# Advanced Database Search

SELECT FROM |

WHERE

BFOERIET, |

—=earching: 2002_FEB_19.fmd

|

— Qluery Auchive

Load Save

Search

Clear Query |

Exit
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Building Queries

Y ou begin most SQL queries with the statement SELECT fields FROM tables,
where fields are the data fields you wish to see and tables are the database tables
that contain the desired fields. A generic SQL query would look like this:

SEL ECT FieldNameA, FieldNameB FROM TableNamel, TableName2;

As an example, to return fm station call signs and their respective station owners
from the database, your query would begin with:

SELECT fac_callsign, party_name FROM fm_data, party;

If the same field name appearsin two or more selected tables, you must
discriminate between the fields by prepending the table name in the SELECT
portion of the query:

SELECT fm_datalat, am datalat FROM fm_data, am data;

Executing either of these queries would not be avery good idea. Thefirst one
would match the more than 27,000 'fac_callsign’ fields from fm_data to each of
the more than 16,000 ‘party_name' fieldsin party. This query would return more
than four_hundred million records! The second query would not fare much
better with 27,000 fm records matched to each of more than 15,000 am records.

SELECT fac_callsign FROM fm_data;

Thiswould only return alist of 27,000 FM station call signs. That is abit more
manageable, but still not very useful. There needs to be away to select specific
records from the database. Thisis done with the WHERE statement.

SELECT fac_calsign FROM fm_data WHERE station_class="C1";

Now the query returns only the call signs of FM stations that have a station_class
of C1, or about 2000 records.

The WHERE statement can be expanded to further limit the query results:

SELECT fac_calsign FROM fm_data WHERE station_class="C1"
AND comm_state="CA";

This query returns the call signs of approximately 25 C1 stations in California.

By using the WHERE statement to limit the number of records a query returns
you can now select fields from multiple tables without crashing your computer.
For example:

SELECT fac_calsign, party_name FROM fm_data, party WHERE
station_class="C1" AND comm_state="CA”";

This query returns 25 x 16,000 or four hundred thousand records!

There is one more filter that needs to be added.
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SELECT fac_callsign, party_name FROM fm_data, party WHERE
station_class="C1" AND comm_state = "CA" AND fm_data.party _id =
party.party id;

Relating the party table Primary Key to the fm table Foreign Key limits the
records this query returnsto the 25 California C1 stations and their station owner
names.

Another useful SQL statement is ORDER BY. ORDER BY will sort the output
of aquery. For example:

SELECT fac_callsign, station_class, lat, lon/14400 AS Longitude FROM
fm_data WHERE comm_state = "CA" ORDER BY fac callsign ;

A few of the 1983 results of this query are shown below.

Notl ce the Val ues | n the 2 rfDetective-FM ¥:1.1.80 - [Database Search Results]

¢ ! @ File Edit Display ‘window Find Tocls Help 18] x]
lat’ column. They areall
very largeiniegers Dl|v =l mimim (||| »| Sles) #)9] GlE|

rfinvestigator stores : : :
. . . fac callzign station class] lat Langitude -
latitude and longitude in KPSI-FM B 455576 |-116.409448444444 =
KPSI-FM ] 438312 |-116.409444444444
quarter-seconds. There are RFSLFM B Bigezd | 19.70722205995
60-minutes times 60- KA B 432872 |-118.06E6EGEEEEEY
. KPwh B 491960 |-118.195833333333
seconds times 4-quarters of KGED-FM 3 542732 |-122 436544444444
: FOEX 5] 582092 |-124.1058333393 03
asecond in every KOEX 5] 582092 |-124.105833333333
degree_ That means there K@iz 3 509188 |-120.655
KOLE & 53740 |-120.845 -
are 14,400 quarter-seconds KQoD & 547092 |-121.213900865069
per degree. KaPH B 563480 |-123.075555555556 -
| Found 1983 Recards |

Now look at the Longitude

column. These values seem to be appropriate decimal degrees of longitude for the
State of California. Look again at the SELECT statement; you will see that the
value of lon was divided by 14400. This converted the query output into degrees.
Further, the field statement is followed by an AS statement. AS renames the field
heading for display purposes.

Here a more complex query:

SELECT fac_callsign AS Call, station_class AS Class, 1at/14400 AS
Latitude, 10n/14400 AS Longitude, party.party_email AS email,
party.party _name AS [Station Owner] FROM fm_data, party WHERE
fm_data.party_id = party.party_id AND comm_state="NY" AND
fac_callsign LIKE "%X%" ORDER BY fac_callsign;
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And the results:;

2 fDetective-FM ¥:1.1_80 - [Database Search Results]

There aretwo new things | # Fie Edi Display Window Find Took Help x|
inthis query. First, the D || | | e 06| =| » | =] s =

column heading for
par'[y_OWI‘ler |S "Station Call Clazs| Latitude | Longitude | email Station Owner E;
" . W=D A 42105 |-78.390271VOXMEDIA@ADL COM | %03 ALLE GANY, LU
Owner". Notice that Wz & |42.05511 75 044168 CLEAR CHANNEL BF
thereisa Space inthe WPBx BT |40.88805 .72 445274 LONG ISLAND UNIVE
. WPBX |B 40855 |-7277 LONG I5LAND UNIVE—]
column name. Thiswas WEXrFM B |43.13507 7750308 INFINITY R&DIO LICE
i WERXT-FM (B |43.13527 7758338 INFINITY R&DIO LICE
done by putting the name WP |B |4263581 74,001 38 CAPSTAR T# LIMITE
in square brackets| ]. WOXRTM(B 407483273 986111 THE NEW TORK TIF +
Using[] will dsoalow  |I3 | o[
yOU tO name a COI umn | Found B0 Recards
with areserved keyword,

such as SELECT, FROM or GROUP BY.

SELECT fac_callsign AS [SELECT], station_class AS [GROUP BY],
lat/14400 AS [FROM], 1on/14400 AS Longitude FROM fm_data
WHERE comm_state = "NY" AND fac callsign LIKE "% WA%" ;

Two other new itemsin this query are the LI KE statement and the % symbol.
LIKE is used to compare two text strings and % is awildcard for zero or more
characters.

Numeric field values can be manipulated and compared with al the standard
functions, addition +, subtraction -, multiplication *, and division /, aswell as
greater than >, less than <, etc. One useful comparison function is BETWEEN.
The following statement returns all FM station call signs that are north of 40.5
degrees and south of 50 degrees.

SELECT fac_callsign FROM fm_data WHERE lat/14400 BETWEEN
40.5 AND 50;

Saving Queries

Queries can be saved/retrieved to/from text files by pressing the Load or Save
button on the Query Manager.

By default the text files are stored in the Program Jobs folder.
The Master Database

Overview

Therflnvestigator Master Database is a custom designed, high-performance,
compilation of information from the FCC’ s Consolidated Database System
(CDBS). Extensive pre-processing allows alarge amount of datato be squeezed
into asmall space without a performance trade-off.
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Data Tables and Fields

Search Grid | Job Grid | S0L SE5EH]

Ftd Data Owner Data TW Data Al Data
application_id a| |party_id application_id application_id
party_id | |party_address1 comm_city comm_city
lat party_address2 comm_state comm_state
lan party_company party_id paty_id -
cutoff_date party_legal_name | |lat ant_mode Table and fleld names can be Sseaen
cp_exp_date party_name lon lat . .
app_arh party_city fac_zone lor
app_service party_state antenna_id fac_callzign Wlth the Flelds SeIeCtor The
file_prefis party_cauntiy fac_callsign
comrn,clityl Dar:y,zuhﬂ FM y TV and A M tabl esare emh
comm_state party_phare
fac_calsign party_email
related to the Owner table by the
border_code b H H
it party_id field.
elev_ams! -
fr_dom_status
hag_heriz_rc_mir
max_horiz_erp
station_channel
station_class ;I

0Ok Cancel Apply

Database Options

The Database Options dialog can be accessed by selecting Options--Database

from the Main Menu.

The f| I’St tWO Op“ onsare [~ Load Defaul D atabase on Program Start:
self-explanatory. Thethird ¥ Set MostRecentlUised Database as Defaul,
option, Use Local
Database Corrections et Databace
allows you to enable or ’VIH:\Haw FCC Data2003_Feb_19.md A |
disable the use of modified

fields from the local ok | oo | aew |
database.

v Use Local Database Corechions

Naming Convention

Databases obtained from rfSoftware are named with the Y ear-Month-Day of
their source data. For example, if a database was build from the August 3, 2001
CDBS the filename would be:

2001 AUG _03.fmd

The associated Antenna Pattern file would be: 2001_AUG_03.pat
The associated Antenna Information file would be: 2001 AUG_03.fam

The Database Folder

If the default values are used during install, the database folder will be
C:\Program Files\rfSoftware\database\.
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Building a Master Database

The database building processis performed by the DbBuilder Program. Refer to the
Operation Manual for Database Builder for details.

The Local Database

Overview

The Local Database allows changes to be maintained even when the Master
Database has been updated. It does this by making alocal copy of the edited
record. Whenever datais retrieved from the Master Database, the Local
Database is checked to see if an edited copy of that record exists.

Data Tables, Records and Fields

# allrveratpaloe FM Fio [Eht Dalalsa: ]
% Fle L&t Dapky Windw Fpd Lok lek =8 x|

Information in aDatabaseis Dl (] (|| » (] sles) a6l S
organized into Tables, Records and | | | o oo | o || 2]
Fields. A Field isacontainer that e T T
holds one piece of information. A AT Ea—— ,
Record is acollection of Fields. A - — —— j
collection of identically structured . o — =
Records isaTable. A collectionof — [[ii%.  —— —
Tables is a Database. T, [

e rr— T
The Local Database has three —— = —
Tables; am_data, fm_data and, e - —
tv6 data. . —— — |

Finding Records in the Local/Master Database

Searching For Records

Select atable from the drop-down M Find.. Sort..
box and press Reload Data. Next Reload Data | Freve | Hest
Click Find....
Find H|
Find ‘what: [\wRUF*

Search In: Ifac_callsign j Cancel | En;gcyoury%;rgr;??élgigiegticwds

Select a Compare As mode, pattern
matching is best for text searches.

Compare Az

® Erecfien [l # ez e Click the Find button to execute the
" Greater Than or Equal ¢ Equal

" Less Than or Equal " Nat Equal search.

& ike [Pattern Matching}
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Sorting Records Soit By Field =

_ In:u:umm_n:it_lrl j
Click the Sort... button. Select thefield to
sort by. Selectthedirectionof thesort.
Click OK. + ihzcending K

" Descending

4] 4 |Record 1 of 33752 M Cancel

2002_FEB_25.frnd ; frm_data

Use the Record Control to move through the data records.

Manipulating Records

Master Database records are manipulated by making a copy of the record-of-
interest in the Local Database then operating on that local record.

Deletel Elonel Add it | Inzert | il

[Ipdate [Eatiee]

Deleting Records
Pressing the Delete button marks a copy of the record in the Local
Database as deleted. If thisrecord exists in the Master Database, it will
be ignored.

Cloning Records
Pressing the Clone button makes a copy of the current Master Database
record and placesit in the Local Database with a new application ID.
This appears to the system as an entirely new record.

Adding Records
Pressing the Add button makes a copy of the current Master Database
record and placesit in the Local Database. The system will use this copy
instead of the original record.

Editing Records
Pressing the Edit button will alow you to make changes to the current
Local Database record.

Inserting Records
Pressing the Insert button will create an entirely new record in the Local
Database.

Killing Records
Pressing the Kill button will remove the current record from the Local
Database.
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The Job Database

Overview
A Job File isadatabase. It contains:
Job Information

Extracts from the Master Database

State, County and City borders

Roads, Railroads and Water features (Hydrology)

Contour Information

The Job Information Table

The Job Information Table contains the name of the Master Database that was
used to build the Job, the Job creation date, Job Center, Channel, Class and

Comments.

Job Channel, Class, Int’l Class and Comments can be changed and saved into a

new Job.

Y ou can access the Job Information dialog from the drop-down menu. Select

Edit--Job Information....

# kftb cell # 3b Information ]|

— Source Databaze

|2002_FEB_19.fmd

{31402 Deg

— Creation Date — Latitude - Longitude

— Offset [km)— L ENR R

Min  Sec

—94.3 MHz Claz= Int'l Clazs
HIEE (|c3j|a1 ]| | oo wi [z 3 |7
— Comments

Mo Comments

Save Az | Cancel |
Adding Markers to a Job

A Marker isadot withalabel and an iz Name

optional ring that can be placed on
the Job Map.

Place the mouse on or near the
location you wish to mark. Right
click and select Add Marker... from
the pop-up menu. You may add a

— Location NaD-83

Deq  Min  Sec

0 el el ED

Show:

Rirg—— Dot
Nalkd

wl[113 [10 [355

D DM & DMS

—Ring Radiuz ——

—

Cancel

i

ring around your marker by inserting a distance in km. in the Ring Radius box.

Give the marker a name and adjust the lon/lat if necessary.
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Editing Markers in the Job

EditMarkers Existing markers can be edited or
'IMa'ka e A removed with the Edit Markers
dialog. Select Edit--Markers...
= Uscation NED23 Show Edi | from the drop-down menu. Click
] IDE% I“‘D'_'; I% F‘Iﬂg D|°_‘ e | the right/left record control
5 W
arrows at the bottom of the
D DM @ DM | [0

interest. Click the Edit button to
change the marker or Click
Delete to removeit.

Cloze

— Marker Source
i+ JDbDatabasa = Master Database

4] 4 | Mo Current Recard }lNl

Sending Markers to the Master (Local) Database

Markers can be saved in the Master Database from the Edit Markers dialog.
These markers will appear in New Jobs built in the current area. To savea
marker in the Master Database select the desired marker with the record control
and click the Copy to Master button.

If there is no current Master Database selected the Copy to Master button will not
enabled.

Changing the Marker Source to Master Database will allow you to Add, Edit or
Delete markersin the Master Database.

Exporting Data

CSV File Format

A Comma Separated Value (CSV) fileis a standardized format that many
spreadsheet programs, such as Microsoft Excel, can access directly.

The datais stored as plain text. Each line of text represents one row (one record)
of information on the spreadsheet. Individual cell (field) values are separated by
commas. A comma can be included in acell by enclosing the information in
single or double quotes.
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Data Available for Export

Most data that can be displayed in atabular format can be exported from
rfinvestigator. Thisincludes:

Sear ch Results:

Thefirst line consists of column headings. The following lines contain the
field data. The number of fields and their order depends on the settings of
the Fields Selector. The number of lines output equals the number of
records returned by the search plus one for the heading.

Job Grid Data:

Job Grid output isidentical in structure to Search Results.
Profiles:

Thefirst line is column headings, followed by one line of data.

The third line is column headings, followed by two lines of data.
The sixth line is column headings, followed by as-many-as 5000 lines of
data, depending on the length of the profile and the profile options
settings.

ITM (Longley-Rice) Arrays:

Thefirst line is column headings, followed by one line of data.
Next isan array of data arranged in 99 columns of Confidence by 99 rows
of Reliability values.

HAT Radials:

Thefirst line is column headings, followed by one line of data. fields.
Line three is column headings, followed by 2400 lines of datafields.

Antenna Patterns:
Thefirst line is column headings, followed by 360 lines of data.
Path-L oss Profiles:

Available from the profiler drop-down menu. Exportsterrain heights,
lat/lon, pathloss and predicted signal level along aradial path.
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Advanced Topics. Propagation

Job Window

Main Window

I

Propagation
Manager

1

Path Loss Queue

|

N  Add Station

V] Control
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Overview

Path-loss files can take a considerable amount of time to generate. With thisin mind,
rfSoftware has designed PLServer to run independently from rfinvestigator.
While path-loss files are being generated, you may continue to open and close Jobs or
even shutdown and restart rfinvestigator.

There are several steps required to get from the Path-loss files to Propagation files.
rflnvestigator uses Propagation files to Display/Analyze Coverage, Best Server and
Interference analyses.

First, it is necessary to set up the information needed to create Path-loss files. This
information is input through a series of dialogs. After these dialogs are completed for
each station, the Path-loss files can then be created.

Next, the Path-loss files of interest are selected from the Propagation Manager, and
additional information about power and antenna information are input. At this point,
the Propagation files are created. These files may now be loaded and displayed in
rfinvestigator viathe Coverage Manager.

Creating Path-loss Files

Overview

PLServer builds path-loss files from a queue. PL Jobs can be added, edited or
deleted from the queue. The order of jobsin the queue is adjustable. In order to
manipul ate the queue, PLServer calculation must first be paused.

Jobs can be placed in the queue en-masse from a spreadsheet, manually using the
Add Stations Dialog, or from the Station Grid of an open rfInvestigator Job.

Propagation Queue File Control

Propagation Queue File Control

~On-Hold I~ Queus Conrol— In Queu

WRUF-FM el FL
Add Mew. WiOL

The Propagation Queue File D.t

Control can be accessed directly

from the Main Menu by selecting

Propagatlon“Queue ses Raise Prioli.ty
Lower Priority

Impart....

About |

oK Cancel
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Adding a New Station

Use the Add New button to manually add a station to the queue.

When accessed without an
rfinvestigator Job the Add
Stations Dialog opens filled with
the previous PL Job data. Enter the
required datamanually. If aJobis
open, the Add Stations Dialog will
open filled out with the current map
center information.

Another option isto select a station
from the Job Grid, right click and
select Add to Propagation Queue
from the Pop-Up Menu.

Station Settings

ﬁ
Station Settings | Model Settings I Eoundary Settings | Templates I
— Queued Files: Station D
WHOL JwioL
WTBT
 Frequency [MHz)
1037
r Longitude/Latitude
Deg Min Sec
DIERENEE (‘: Deg
D-Min
W® [ 5 | & ome
—Antenna Height [meters]
— Station i~ Temminal
14 | |9
oK | Cancel Apply

Input the Site
Elevation in meters
AMSL:

r— Site Elevation [meters AS5L)

meters:

Antenna Elevation [meters)

Input the Desired
Antenna Height in

Antenna Heights are Above-
Ground-Level in meters. See
Appendix B. The terminal height is

5 Compuers TeE | eiottAboe the height at the receiver. Set the
re——— Station height by clicking the
s Computer's Guess Height ab . .
— [ e ReRRAE Station button. Use the Site
rmeters . - .
[ s Elevation dialog to specify
[ | conel | transmitter antenna height.
Model Settings
rCTTES—— x
Station Settings |
— Maodel
. - onglep-Rice -
Next, click the Model Settings fiordr -l
Tab on the Add StatlonS dlalog. —&ntenna Polarization —(G:o;g:lu‘lt?r;d;;liwty [S.-"m(]‘ P
These are the |_0ng| ey- Rice model Vertical  0005-Average ¢ 5.000-Sea'Water
-  0.010- Fresh'water & [ 5000
%ttl ngs' — Reliability ——— Confidence —— R adio Climate
| 50. % | a0. % || | Maritime Temperate, Over Land j

Configure the Model Settings for
your particular station location.

Ground Dielectic

— Surface Refractivity

! 4 -Poor
00 o0 o .). 000 0 60 0 0 0 0 0 o0 q {* 15 - Awerage
280 o 320 320 350 360 370 " 25-Good
u] cT CS MTL MTS E MS 81 -\wWater
el [ 15
oK Cancel | Apply |
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. Add Stations =

| Templates I

Boundary Settings
The next tab on the Add Stations ~Define Boundary By

Mortheast Corner
Dialog is Boundary Settings. ® s MID% o [ee
Thisiswhere you designate what (s Stalon Cener w|[7 [z [20
areayou wish to analyze. St Bome

— Radius (km] Deg Min Sec

Boundaries are defined by T i“? g llg oo
Northeast and Southwest corner — |
lat/lon values. It is not necessary to [GLOBE 30-5ec DEMINGDL) =l [155econd x|
include the Station Center within P TEETEER: Cost Est Procsssing Time
the boundaries when specifying the [ 208n [ s [ 00040 HouwsM
corner values. Thisisuseful if you
wish to analyze asmall areain ok | cancel | ook
greater detail.

The boundary may also be designated by the Station Center and a radius.

The Terrain database used in the path loss calculations is specified from the
Boundary Settings tab. The default Terrain database isthe GLOBE 30-second
database from NGDC. Other Terrain databases are available which may give
more accuracy to the calculations.

Bins
In order to create a Path-Loss File, the area defined by your Boundary Settings is
divided into agrid of discrete cells called bins. A path loss calculation is then
performed from the transmitter location to each bin. Therefore, the smaller (and
more numerous) the bins the larger the computing task becomes.

Bin sizeis specified in seconds of arc. Thirty seconds of arc is approximately 900
meters. Therefore, 30-second binswill be dightly smaller than one square
kilometer. PLServer can be set to use 30, 15, 9, 6 or 3-second bins. Three
seconds of arc is about 90 meters.

The number of binsin apath-loss file, the cost of producing thefile (if ordered

from rfSoftware) and a very rough estimate =
of the processing time is displayed at the s o Ml U ot (T
bottom of the Boundary Settings Page. o foaol
Tem p I ates Load Selected Template :
. . Delete Selected Template
The last tab of the Add Stations Dialog 200 L Seis s Nen Toriote_|

allows you to save or retrieve path-loss
settings as a template.

Station information can also be imported into
the queue from a comma-delimited or *.csv 8
file.

The source file should be in text format and configured as specified in Appendix C.
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Building the Path Loss File

Once the Propagation Queue is populated, you can begin building path-loss
files. Select Start Processing from the Propagation Menu to begin the building

Process.

The process can be paused by selecting Propagation--Halt Processing.

Creating Propagation Files

Overview

This process begins with the Propagation Manager. Y ou accessit through the
Propagation Menu with Propagation.

The Station Parameters and Model Parameters are for reference only. They
tell what the settings were in the PL File. They cannot be changed here. If
changes to these settings are required, a new Path-loss file must be created.

The Propagation Manager

The Propagation Manager will
display alist of the current Path
Loss Files. Select the one you
wish to work with, and then click
the Antenna/Power tab. Set the
maximum ERP.

-~* Propagation Manager 5[
Coverage Best Server I Interference I
Station Parameters Maodel Parameters I Anterna/Power
— Path Loss Files: Statiar [0
 Frequency [MHz]—— Antenna Height [meters]—
r— Station r— Teminal —
— Eiri Size  Longitude/Latitude
|3U Second vl Deg Min  Sec
N[00 [oo [ooo
— Fadiug [km]
wi[ oo oo [ooo
= Terrait B esalution

-*® Propagation Manager: kagm |
Coverage | Best Semver Interference |
Station Parameters | Model Parameters Anterna/Power
Max ERP
[ = K/ |7z
Max EiRF 0.033
L
~Antenna Pattern——
" Omni
& Directional
= z
Designer |
Fiatation:
g [0
Close |

If adirectional antennais desired you
can obtain it from the local or FCC
database or import it from an *.apf file.
Y ou may also use the Antenna
Pattern Designer to create a user
defined antenna pattern. If necessary,
set the antenna rotation.
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Coverage
Click the Coverage tab and set the
Predicted Signal Strength ranges.
Change the color for agiven signal
strength range by clicking on the
colored block.

Best Server

x
Station Parameters | ArtennaPower |
Coverage Interference:
r~ Best Server Maximum Signal Strength:
Max Signal & dBLLY) © dBlmw)
I gD dBluvém)
r~ Station Color.
Build Prop Job |
Clase |

If you are interested in displaying
Interference, click the interference tab.
Set threshold values for moderate and
severe co-channel interference. Set
interference colors as desired.

All interference is assumed to be co-
channel. Assign appropriate isolation
values for 1%, 2™ and 3" adjacent
channels.

Building the File

Station Parameters |

¥ Propagation Manager

Model Parameters
Eest Server

| AntennaPower
I Interference

x|
|

— Predicted Signal Strength

Greater Than
o Equal To:  ©* 9BIL) ¢ dB{miv]

[+ aBrwvsm) [l T Disable
[48 aBiwvsm) [ | I Disable
[64" aBwvsm) [ | I Disable
[e0 dm) [ T Dicabe
[70 dBjvsm) [ I Disable
[&0 dBluvsm) [ I Disable
[100” aBrvem) [

Save as default |

Save to File |
Read from File |

Build Prop Job |

Cloze

If you are interested in displaying Best
Server Coverage, click the Best
Server tab, set a maximum signal
strength level and a unique color.

x|
|

~*® propagation Manager
Station Parameters I Model Parameters | Antenna/Power
Coverage | Best Server Interfersnce
i~ Co-Channel Interferer

Greater Than or Equal To:

2 4B is Moderate Inteiference

1st Adjacent |solation;
B 4B at 200kHz separation.

|'12 dB is Severe Interference

i Interference:;

2nd Adjacent |zolation:
9B at 400kHz separation.

Severe

Moderate:

None

— 3id Adjacent |zolation:
20 dB at B00kHz separation.

Build Prop Job |

Close: |

After specifying power, antenna, and coverage parameters click the Build Prop

Job button to create the propagation file.
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Propagation Display and Analysis

Overview

After the propagation files are
built, they can be used for
coverage and interference
analysis. Propagation coverage
can be displayed either asan
underlay (bitmap) or as a vector
map. To display an underlay
simply select coverage from the
Analysis/Underlay Control and
specify the propagation file you
wish to display.

-
tebt = ATICDA0 rem

Propagation display of vector i -
maps is controlled through the Coverage Manager. The Coverage Manager can
be accessed by selecting coverage from the Propagation menu.

Coverage/Best Server Tab

x| Add one or more propagation files
: = | tothecoverage/Best Server list by
ol [ sie G | pressing the Add Station button
ewege_ | @Nd selecting the desired
@ Lo ' propagation file. Display single

O Heawy station coverage by selecting
oo stations from the list.

Hatch |
Display composite coverage for all
Fepfie ||| stations on the list by selecting

add staion | e ||| Composite from the Show
Station control.

Press the L ines button to toggle between lines and crosshatch.

Interference Tab x4
Press the Add Carrier button to ExEe e )
add the single carrier (desired) D [Model  [BnSze [Mode
. . WTES Longley-Rice 15 C
propagation file. Pressthe Add Ww2438) Longleyfiice

- Line \Weight —

Interferer button to one or more  Ligh

interferer (undesired) oo
propagation files. ¢ Sold
Lines |
Frop File |
Add Carrier, Add Interfer'é'r"\é Cloge |
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Notes.
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Appendix A
Projecting a Curved Surface onto a Flat Screen

Overview

A Projection isthe process of displaying a curved surface onto aflat surface.
Generaly, aflat surfaceis ‘wrapped’ around the curved object in some manner,
the information is transferred from the curved surface and the flat surface is then

‘unwrapped’.
— - K

Map Projections are L& %%.; e
classified by how the ﬁ?ﬁ‘f};% e N
flat surfaceis MR S L L
positioned relative to {f "‘M:;wéi{g ﬁﬂg;}\ ¢ ~1]
the curved surface 1N b | Y/

. . . - -"“ﬂ r.o -_1_\- o
(cylindrical, conical, =2 \‘\% Y i:l
etc.) : ‘%ﬁ f;f‘;‘—.i

- | N '
Projections can be it -
conformal; preserving - ﬁ\ﬁ 7 S 1
angular relationships \_// e T
between the Curved Figure 1. Regular cylindrical projection: the Mercator.

and flat surfaces or,
equal-area; where the two surfaces have common scales. It isnot possible for a
projection to be both conformal and equal-area.

Transverse Mercator

The Transverse Mercator isthe type of projection used on maps common to radio
broadcast licensing purposes.

Figure 2. Transverse cylindrical projection: the Transverse Mercator.
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FCC Rules: 73.208
Part 73.208 of the FCC rules specifies amethod to be used in determining
distances between stations for the purposes of licensing FM broadcast facilities.
Using these formulas rf Software devel oped a transverse pseudocylindrical
projection that, we feel, is especially appropriate to the broadcast industry.

Limits of the Job Map

Aswith all map projections, the method used by rflnvestigator has severa
l[imitations.

FCC rule 73.208(c) says“...The method set forth in this paragraph is valid only
for distances not exceeding 475 km.” This means that displays that are more than
about 700 km across will be significantly distorted at the extremities of the map.

An additional limitation imposed by using this map projection is significant
distortion north of about 75 degrees latitude. rfinvestigator will not permit a
site to be modeled or a Job Map to be recentered north of 75 degrees North
Latitude.

Underlay Maps

Underlay maps are bitmaps (pictures) that are stretched or shrunk to the current
map scale and placed on the screen for reference purposes. Due to the distortion
of the map projection, underlay maps are only accurate at the map center.

Since underlay maps are a picture, only ONE underlay may be displayed at a
time.
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Appendix B

Definition of Antenna Height

x 7 3 A
Antenna
HAAT
Antenna
— AGL
' Antenna
AMSL
Average
SO N\
N
' !

Terrain

Mean

A ¥, ¥ o ¥ . _Sea
Level

AGL = Above Ground Level

HAAT = Height Above Average Terrain
AMSL = Above Mean Sea Level

HAT = Height of Average Terrain

107



Notes.

108



Appendix C

External Queue File Format

Fld# | Field Name Remarks

1 Station ID Up to of 26 characters.

2 Freguency Freguency in MHz, Min =20, Max = 20,000

3 Center Latitude Station location in decimal degrees

4 Center Longitude | Station location in decimal degrees

5 Tx AGL Meters above ground level to radiation center.

6 Rx AGL Meters above ground level to radiation center.

7 Terrain 1 = GLOBE 30-sec, 2 = USGS 3-sec, 3 = FCC 30-sec.
8 Bin Size 3, 6,9, 15, or 30 seconds.

9 Radius Radiusin km, set to zero if specifying corner boundaries.
10 North Latitude Corner boundaries, set to zero if using radius.

11 East Longitude Corner boundaries, set to zero if using radius.

12 South Latitude Corner boundaries, set to zero if using radius.

13 West Longitude Corner boundaries, set to zero if using radius.

14 Prop Model 0 = Longley-Rice

15 Ant Polarization 0 = Horizontal, 1 = Vertical

16 Reliability 1 to 99 per cent.

17 Confidence 110 99 per cent.

18 Radio Climate Integer 1 through 7. See details below.

19 Refractivity Integer 280 through 370. See details below.

20 Dielectric Const Integer 1 —81. 4 = Poor, 15 = Average, 81 = Sea Water
21 Conductivity 0.001 through 5.0 in Mho's per meter. Set to 0 to use M 3.

L ongley-Rice settings:

Antenna Polarization, Field # 15
0 - horizontal
1 —vertical
Radio Climate, Field # 18
1 - Equatorial
2 - Continental Subtropical
3 - Maritime Tropical
4 - Desert
5 - Continental Temperate
6 - Maritime Temperate, Over Land
7 - Maritime Temperate, Over Sea
Dielectric constant of ground, Field # 20
15— Average
4 - Poor
25 - Goaod
81 - Fresh Water
81 - Sea Water

Ground conductivity, Field # 21

0.005 - Average

0.001 - Poor

0.020 - Good

0.010 - Fresh Water

5.0 - Sea Water

0.0 — Use M3 conductivity value

Surface refractivity, Field # 19

280 - Desert

301 - Continental Temperate

320 - Maritime Temperate over Land
320 - Continental Subtropical

350 - Maritime Temperate over Sea
360 - Equatorial

370 - Maritime Subtropical

Confidence, Field # 17

1% to 99%

Reliability, Field # 16

1%to 9
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