':ﬂ"'uﬂ ‘l’.'/
.
NaAace

Fe= Maps — Mobiles - Users

APRS Frostfest 2015

Human to human info exchange! s @ APRStt !l

) adh & h&‘: Appalachlan

g Trail Golden
p 2 ‘&1 Packet Event
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e L2t Who is WB4APR?
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The APRS Network

Information exchange between everyone

Digipeaters
@1\ gip
And to the Internet ’& "&

Gateway

Er

#» Multiple Hops




Global Mobile/HT Position and
Texting Connectivity

APRS Global Network ( End-to-End Everywhere )

wuzzZ
email
engine

Global APRS
Internet connectivity
LIVE! IGate live RF COMS

ﬁ
Footprint Comms Gale W

IGates everywhere

on the planet AND Ewvery APRS user connected to the internet is
AUTOMATICALLY an IGate to RF for his area (think cellular

h FINDU.com
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Seeing the Network

(PHG data shows relative station performance)

anae J2 [ 11143 10oGo:Sdnm Vanm

3909.21N o ~ ’ - i ) [

87637 .949H Y r— . Move cur=or to our UTH w tm

[ TZ = 11Uy \ P A T =5 (shift)arrows umbok off and. A
\ o’ & . /J zlcgon with Pguf’/Dn.

Then press-
P. When done, -

do alt-§

SAUE"]
¥ T - ]
B —
- .".‘- J .'7. ’ 'l-. _ ®
7 AN A 073°F
AN
/i s \
] 1
EGT
I’ 'l
N ¥4 ;
s
, F
ul ~
|
r B (UE8 FI ToOF HELF ]
Tl

K___

FZ SEAtute M1 ===3 |[Track Mem U 72 |

APRSdos map with PHG circles displayed and calls, roads, and rvers turmed off to reduce clutter. The
green interstates remain and you can see WashDC in the lower left and Baltimore in the upper center.

Notice the three WIDEn-N digis cover the area though there are more than 15 digis around. Two stations
in the upper center live on hills... 2 hops covers everywhere.
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Over 40,000 users
worldwide.

RELAYS every 20-30 mi
called “digipeaters.”

All'linked by home station
Igates

Global links by Amateur
Satellites

Thousands of Weather
stations

Telemetry and data
everywhere

, o TR
o . OGN 4
: o g
BN | L\' ) I
'l:

RO
Tl LAV ANN R
Jeeors .r""r‘v""‘o-- o

i I £
. ::‘5[}.’.""-)' i

But, only 2% of local ham radio users...

(a side show)...
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APRS = Events, Info and Objects!

1 UL View32 ¥2.03 [Dayten) '—F—’El
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Universal Ham Radio Text Messaging Initiative 2010

0J135 e

HAMHUD

TM-D710

wireless

APRS

—>
EcholLink

Send/RX anytime, anywhere, any device by callsign

2 6 Se pa ra te Syste m S ! APRS is a registered trademark Bob Bruninga, WB4APR



APRS Texting — Lots’a Radios!

VX-8GR

= —w== - .77
VX-8DR

FTM-350R

TH-D72A

All now come with GPS BUILT-IN!

APRS is a registered trademark Bob Bruninga, WB4APR




Local Info: FREQUENCY OBJECT

D72, D710 and FTM-350 all X their voice Freq and can
QSY with one button...

= TION LIST BCON
87~ 9: 20 OBJECT 439,500
g DBJECT
. OBJECT
55 TH-D710 146,520
185 TH-DY 446, 008

APRS is a registered trademark Bob Bruninga, WB4APR



APRS on ANY radio! (using the RC-D710)

Attached to an
ALINCO HT

Simple SPKR/Mic connections

NiCd Battery Pack

APRS is a registered trademark Bob Bruninga, WB4APR



APRS on ANY radio! (using the RC-D710)

c
O

g 3

C = RC-D710 DISPLAY
S

o Jeff KB2M

: ..

z —

g ; APRS channel DSTAR channel

‘:: : m 23] B.P TOO(

0 A 111390 U5 110

o ail ch ¢ wsv w J :

On IC-2820 DSTAR
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TRACKERS (Now are two-way!)

And should ALWAYS include their voice contact frequencyh in their packets

B 7 - VUER RN G PV L, S iy
b= 4 P DS 3
,‘“» - - .:.“"1' .“ - i :‘:' o it :
-'. r
= <
<5 <
: ¥
i
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|
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[ o ~ ~
g us-.. STV A S AN 10 T e , ~
r‘e ,t @‘1‘"‘4 z:i _Q‘ 3} A.Q.Lx \/ ",. ;A'i ) (5 (
__anmmmm m&f ~ AR N Vi o e Py BT ]

Argent Data Systems |

OT2m case front OT2m case rear
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OLPC -One LLaptop Per Child

= $100 laptop per 3rd world kid

= Low power, no moving parts

= High power WI-FI and MESH net
= Runs Linux

= Sound Card to DC, volts, O'scope
= Jack, KG4GJY’s APRS app:

o

APRS XD 174 sraton ahe joog b5 wd wpints o padh o
© % O0 M F 1N gRle MRS wed Jeges 0oCw ewary LD minuer

it s v D) ) )
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Sty 1an ey sew (b Brwh 20 ar 20

Position Duta It Ty

Wt ede . Db e

ok WA % 47 Lt | s P T8
P ™ © Q
cctanl (e = »

¥ pon 30 M8 In0e pour LATLONG T yOur 2§ (D08 B De wied B0 (RSN
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APRS.FI (anyone can see APRS)
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ULE VRS rENT Map
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aprs.fi - Logn

Sign up for a free tnal of our map
software free

am ey G

Show last:

Track callsign: [Clear / Show all]
Search ] (

Address, cty or Locator: [Clear]
Search ?

Wi 28.6°F 67 % 1002 mbar 0.0 MPH SE

Other views:

Station nfo

Raw packets

Status packets - Beacon packets
APRS/CWOP weather - Telemetry
Messages - Bulletin board

Prefix browsing

Google Earth KML (7]

Data export tool

Preferences - My account

Information:

APRS stations currently moving - Uses
guide (new!) - FAQ - Blog - Discussior
group -« Linking to aprs.fi - AlIS sites -

Service status - Database statistics -
Advertising on aprs.fi - Technical det:
API - Change log - Planned changes -
Credits and thanks - © swire K&t

of Use

Moo cata T201 HBwogle, Sanborm -

idla: nainte indatad 2 Aalatad N
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APRS-IS ( Messages)

from to time
WB4APR-9 JAIRBY-4 10725 00:07:04z
WB4APR-9 10725 00:02:472
JAIRBY-9 WB4APR-9 10724 23:59:59;
N3HEV-1 WB4APR-9 1014 14:09:062
WB4APR-9 ALL 10/14 13:53:03z
WB4APR-9 ALL 10/14 13:50:24z
WB4APR-9 ALL 10714 13:49:.07z
KE4NYV-15 WB4APR-9 09730 21:55:30z
KE4NYV-15 WB4APR-9 09/30 21:51:01z
WB4APR-9 KE4NYV-15 09/30 21:50:322
KE4NYV-15 WB4APR-9 09/30 21:49:452
NSPK WB4APR-9 09730 21:12:162
WB4APR-9 KE4NYV-15 09/30 20:48:11z
NITI WB4APR-9 092902:47:14z
N3IDX-1  WB4APR-9 0928 02:06:44z
KDSATF-2 WB4APR-9 0928 01:55:17z
WB4APR-9 ALL 09/28 01:51:40z
NITVZ < WB4APR-9 0928 01:45:122
WB4APR-9 ALL 0928 01:43:14z
NSPK WB4APR-9 0928 01:40:41z

message
no msg list? {44
qsl! {43
hello{15
GM hve a grt day! 73! {0
in d700... ignore that msg_ It was 4 satellite {42
in d700 {41
in d700 use ptt mode to TX while RXing{40
S1, fthat{7
noisy {6
6.857{38
nosy {5
Try again on 6.835 {003
527{37
Good luck @ DCC{82
Greetings from Huntingtown, Md{2b}

7 u going to be on the next pass of go-32 bob7{26
ckin!{35
%oprrvate line {M
what is pl7{34
Gud 2 C U on the CARA last night! -Pat {000

APRS is a registered trademark Bob Bruninga, WB4APR

Also:
APRS.fi
OAPRS.net
Etc...
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APRS MisConceptions!

See aprs.org/APRS-tactical.html

That APRS s just Vehicle Tracking instead of a Real-Time Information Distribution System.
That APRS is dependent on GPS for its value (GPS is not needed. See Objects).

Failure to use the APRS built-in Mile-Marks for tracking all other non-APRS mobiles.

Using APRS clients that only do maps and ignored too many of the APRS fundamentals.
Ignored the fundamental Decay Algorithm to accelerate new data, and decay old data!
Failure to understand the importance of OBJECTS: . See Objects 101 and Operations

Failure to use real-time messaging: . See Messages 101 and Message Operations

Failure to implement the original APRS Centralized Common Bulletin Board concept.

Not understanding the APRS operator’s role as a Data Input (Objects, Bulletins and Messages)
Not using the D7 and D700 as data entry and clipboard display units at field events.

Too much focus on Large Screen Displays —vs- Individual Operator displays for events.
Failure to display APRS symbols with all their attributes and colors without clicking them
Failure to manage the network by adjusting the local digipeater for the situation at hand.
Not realizing the importance of Voice Operating frequencies in APRS.

APRS is a registered trademark Bob Bruninga, WB4APR



APRS Growth Opportunities!

Global Email Now Universal Text Messaging
CQSRVR (Global APRS CQ’s) & ANSRVR
APRStt (APRS touchtone) — APRS for Every Radio WA4PC of CSSI

Simple DTMFE memory for your Callsign — One Button Send
APRStt receiver converts to APRS Position, Time, Frequency and Status!

any

On IRLP nodes, Echolink nodes, some repeaters, anywhere on 146.58 DTMF HT

AVRS (Automatic Voice Relay System) Global Callsign-to-callsign VOIP
Uses APRS message to set up call —
Automatically links to Echolink or IRLP for nearest node and sends to APRS
APRS Radio auto-QSY’s to make link (= Ham Radio Cell phone from Mobile)

AI-FI (APRS WIFI) in every laptop
OLPC message client (APRS-XO) and XASTIR
Other: Systems (View on OpenAPRS, APRS-fi, FINDU) ‘
R

APRS RFID for ARRL name tags (event locating) Fassas

"

APRS is a registered trademark Bob Bruninga, WB4APR
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& Global APRS Email!

.
-—
NEE :;' To: EMAIL

- MSG: ET call home!

APRS Global Text Messaging since 1993; from HT's since 1998!

Send Email from any APRS radio anywhere to anyone on the planet,
anywhere LIVE.

WU2Z Email Engine on the APRS-IS gates it to Internet
Great Demos. Send an Emall to a Blackberry in the audience.

New Initiative! Universal Amateur Radio Text Messaging

APRS is a registered trademark Bob Bruninga, WB4APR


mailto:wb4apr@amsat.org

APRS ~

: MSG &
Msgs/Email menu ©
SNINYIAN
B A
IS TN INNYIMNNAT 17NNV I

Send/Receive messages or email
Anywhere on the planet via APRS satellite

Confirmation of Relay =>

APRS is a registered trademark Bob Bruninga, WB4APR
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New APRS < SMS
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APRS CQ SERVER (Endo-End Evaryshers )

APRS Global
CQ’s

www.aprs.org/cqsrvr.html

We needed a CQ System for SCOUTS, JOTA, SATERN, IOTA, SCR and Field Day!
responded with

Allows anyone to send a global message to everyone involved in an XXXXX activity

Just send a message to CQSRVR starting with CQ XXXX CQ XXXX message

Everyone who has sent a similar CQ XXXX message to CQSRVR will get your CQ

From then on, once you see callsigns, you message normally point-to-point
To limit load, only one CQSRVR message per 30 minutes is forwarded.

Can also be used any day, any time, anywhere! CQ CQ CQ CQ anyone around?
Can also be used for global GROUP comms if 30 minute timer is changed.

APRS is a registered trademark Bob Bruninga, WB4APR



AP RStt (TOUChtOne) (every radio!)

See aprs.org/

any

DTMF HT

CALLSIGN preloaded in DTMF memory: WB4APR = A9A2B42A7A7C79%#

This is converted to an APRS packet on the APRS channel as:
WB4APR-12>APRStt, WIDE1-1:!DDM_._ N/DDDM_._ W$146.58MHz HAMvention

Puts ¥_ou on global map near Hara Arena, with your immediate calling frequency,
your Tone and your Echolink node nhumber and that a Hamfest is going on.
That is everything you need to be known to the Global APRS system!

Exists since 2001 (in DOS w DTME chip). Now we have a Hardware Version! Byonics
Also Needed in Echolink, IRLP, repeater controllers - ANYTHING with a DTMF decoder

APRStt gives 100% situational awareness participation not just the 10% with APRS radios.

Other Positions: #B95*%234*1D => Milemark #234 on Route 95, northbound

APRS is a registered trademark Bob Bruninga, WB4APR
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any

DTMF HT

-
-~
ol A

APRStt (hardware) . | SES

Byonics
Marathon

DTMF e :
e MM
Add-on -
' G Converter
To TT4 L
T
2
And PACE
generator

APRS is a registered trademark Bob Bruninga, WB4APR



APRStt (SpeC|a| event) (every radio!)

See any

DTMF HT
APRS Network h

DTMF data in

voice \
responses

Any hancheld ‘
Fi mobile rig -
USERS 2 APRStt Event Engine

h IGate

APRS USERS

Simple DTME memory - One button puts you in APRS (Position, Frequency and Status)!
DTME on voice freg translated to packet on APRS channel (or direct to APRS-IS)

Position is .1 mile LIST on map display adjacent to repeater or FREQ object

Frequency used is inserted in packet (for return contact)
If Echolink, IRLP or Autopatch, APRS packet includes node or Phone number!

All responses in Voice

APRS is a registered trademark Bob Bruninga, WB4APR
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DTMF users show on map see

Y i KB3JDE
195

i N3O TG Cove)
' 5 sy
D10 . - 5 3
> ] L L £ : an)’
sy IFOR=8 DTMF HT
’ " | ]
' 197
1953 S g T
A sen K’J;' IRSE Rad
" - ot K0
‘
. B VW3IADO SR Rrverd
U
2 : (£ hoeeli e

DTMF Report shows on APRS!
CALLSIGN with date and time 147.105MHz T107 R30m
Position LIST in vicinity of repeater or APRStt entry point
Voice Operating Frequency, Tone and local other info
Node number if Echolink or IRLP, or reverse patch number if Repeater

APRS is a registered trademark Bob Bruninga, WB4APR



APRStt (Hamvention) (Doug Quagliana)

S§ 53 51 49 47 45 43 41 39 37 35 33 31 29 27 25

N

/

< arena /\

RN

Store Callsign in DTMF memory
Format: AcccccccccccVER

Where ccc... is call, spelled out
using 2-key method. ie W is 9A,

9 8 7 6 5 4 3 2 10 Eis 3B, Lis 5C and S is 7D.

TT Position Format: BXY# Lat =3949.20+ 02 xX Where V is an overlay digit 0-9

APRStt on 146.58 MHz Long = 841526+ 03 xY Whgre Kis the checksum by
adding all keys and keeping only

DTMF Users: Report position by pressing B then an X and Y digit from  the units digit. Treat ABCD as hex.

above map, then *, then select your DTMF Callsign memory and send. + Radio Spotter (APRStt) Booth

OC=aNWhAhOON OO

THD7 Users: (without GPS): simply set the above aa/bb in your position. 0 r Solar Prius

WB4APR

APRS is a registered trademark Bob Bruninga, WB4APR




APRSTt!

L1 UL View32 ¥2.03 [Dayten) r-__'_?gl
Ele Tominad Statiors Messages Myp Logs Lists Action Qpbiors Sebup  Meb
. P o SR *

N : '
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b

_ 0 AP 17
C ol o puasu 12
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APRStt
2%2 digit
reporting!

B2XXYY*




APRSTtt (Freg Display See

any

DTMF HT

45
g
)
- .
~ "
¥

Lotge

AL T 2K o

L
v

¢

vy
<
7

5
Lok
»

o

B e 0%
A LA

For events, put
one on each
operating
frequency and
S Bwm | set posits along
Y ‘«B.\'T';:ET r . d d f
= Sy | unused edge o
AR WY map.

"iﬁé Biviasc T

See who is operating where, on what frequency and when
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APRS Event Data Entry

Bl 700 Control Head |

LIS -

F+NETCON

874 424

|
This laptop s nct involved electrically
It 18 used by the scomng persennel

DR S S
Score Data Received

APRS is a registered trademark Bob Bruninga, WB4APR




Using an HT to report ALL 100 runners!

findu.com
from to time
HPRSFY HIKER-2 0507 20:26:242
WAODYJ-9 HIKER-2 0507 17:45:01z
HIKER-2 ALL 0507 1744:532
WAODYJ-9 HIKER-2 0507 17:36:03z
HIKER-2 ALL 0507 17:34:582
HIKER-2 ALL 0507 17:29:34z
HIKER-2 ALL 0507 17:22:36z
HIKER-2 ALL 0507 17:14:44z
WAODYJ-9 HIKER-2 (0507 17:14:21z
HIKER-2 ALL 0507 17:12:15z
HIKER-2 ALL 0507 16:55:10z
HIKER-2 ALL (0507 1641:082
WB4APR-9 HIKER-2 0507 16:28:38z
HIKER-2 ALL 0507 16:28:34z
W3ITDH HIKER-2 0507 16:07:30z
HIKER-2 ALL |05/07 16:05:082
W3TDH HIKER-2 0507 15:44:42z
HIKER-2 ALL 0507 15:44:252

HIKER-2 messages

message
Al on the arr now?{25}
rejll
1342 078. hiker2 @ washmnt, car to gathland{11
rejl0
1333095073 019120 018 103 056 028 043{10
1328 041 011 072 069 030 068 063 050{9
1321 060 066 062 044 124 123 097 084(8

1313 109 105 033 045 085 038 026 013 047 024{7

rej6

1310117 015075053 119 003 017 016 014 125{6
1250 052 128 093 106 046 098 107 100 020 086{4;

1240 037 104 004 057 070 113 090 132{3

rejd

1226 023 059 096 135 101 058 130 071 032 049{2

rejl
1203 112 091 067 054 126 009{1
rej0
1142029 129 108{0

APRS is a registered trademark Bob Bruninga, WB4APR

Hike
ACross
Maryland

(40 miles)

Location/time of
over 100 runners
reported by APRS
messages.

Hams (youth < 23)
agreed it was as
easy as Texting or
Tweeting.
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APRSIE for SAR XXX-YYY S

NAD 27 Lat tude Lcnf'i tide Grid !'

SAR groups are PRO’s at
using the UTM grid.

It gives resolution:
2 digits — nearest km

3 digits — nearest 100m

e ' : 4 digits — nearest 10m

“ " Texaw Contral Zone
State ﬁ:"n_e Grid

5 digits — nearest 1m

on a USGS 7.5 Minute Quadrangle

APRStt: B3XXXYYY*

APRS is a registered trademark Bob Bruninga, WB4APR



APRS (RFID)

WB4APR®

ARRL RFID tag designed to identify the
wearer whenever he passes through a door

wn

ee

I
(AR

Hot Spot floor mat

REARC - CLUBHOUSE For big events, put one at

or EOC each checkpoint or venue.
=

See who is operating where, on what frequency and when

APRS is a registered trademark Bob Bruninga, WB4APR

Every clubhouse/EOC door




- H.)ot

a0

3949, XX
08415.XX
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APRS Voice Alert!

\Voice Alert is effectively 3@ Radio channel for
the D7 and D700 APRS radios

By setting the
but
= You wont hear any packets on 144.39 *

= But you will hear a voice call using PL-100 on 144.39

= And you will hear* an occasional Ping packet if another D700 comes

in line-of-site to you, like a proximity radar alerting you to local
presence.

Great for long haul traveling and meeting other APRS users.

APRS is a registered trademark Bob Bruninga, WB4APR



/\P D & B . "
/A IND ( DFIing by signal strengtn )

Wmile 32| — 1544 ToGo'SYm PZm
B

4 v
LHPHES did not zee a PRiGlveat o your last vaoket. . .o
B R N =TSN

MAPS-PLOTS-DF-OMN display of overlapping signal strength contours. All of these "voice” signal reparts were entered rapidly

on APRS as objects, and everons can see that the FOX was tound near the intersection of the colored circles. Notice how

VALUABLE the "no-sicnal" reporis were. THey show you almost immediately where the fox is NOT, Great infol




APRS ((Solo DE Fade Circle Technique )
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MAPS-PLOTS-DF-FADEcircke - This technique allows a single individual to locate the approximate source of a signal. Just Drive
urtil the signal fades out. Ht FS key. Turn around, drive the other way to the fade. Ht F5 key. Go athird direction untd it fades
again. Ht the FS key. Then hit MAPS.PLOTS.-DF-FADE and APRS will campute the approximate location of the signal. Then

drive to the indicated area and do it again! THis time mark equal points of signal level X. Do it again. Gotothe center, do it again....

and againl  You'WILL find the signal as long as you have enouch gas..,

APRS is a registered trademark Bob Bruninga, WB4APR
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APRS (' Solo DE Fade Circle Technigue )

\Patuxent : : ‘
Riverghark. .~ , - @mbletog

‘\’j,

REcreation
Center__

AARC

APRS is a registered trademark Bob Bruninga, WB4APR

Fade Circle
Omni DF-ing

Technique was
driving EAW on 214,
then back to center
and N/S on PaxRvrRd

Firstfade-circle based
on loss of signal.

Second fade-circle
based on full-scale.

Notice river valley
skewed the big circle.

*Foxwas 100 mwW HT
with rubber band
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APRS Balloons

|

‘l

T

 Q wiry : L Very Simple
af hA

:APRS transmitter

Y erCEO-rae e - - TN

.........

APRS is a registered trademark Bob Bruninga, WB4APR

Z10



APRS ((Solo DE Fade Circle Technique )

3 First tried North side of 4 lane
jbut sgnal began to weaken

;'{

Then went South and signal
= strengthend before weakening

APRS is a registered trademark Bob Bruninga, WB4APR



APRS ((Solo DE Fade Circle Technique )

N i T NS
hard going. The signals were getting stronger in the com
but travel was painful and difficult | decided to just head along the rows 3
1o the other side and then get another cross track where it was

S casier 1o walk. | couldnt even see the trees until out of the comn! §
5 oVN Rt 7, ¥ O T \ w

lec-qn o e O
100 m |

| have changed color scale down on this view, since | was now much closer than previous views. On previous views, RED
showed places where signals were beginning to sometimes hit $9 full scale on my D7 HT. On this view, however, red shows

where twas SOLID S9 with no dropouts. White shows where | could begin to hear signals without the HT antenna.

APRS is a registered trademark Bob Bruninga, WB4APR @



APRS ( Solo DE Fade Circle Technigue)

&
- LI———a

= u_ommmx-f\’ ® o

r ' o™ o @

o B . \_.."‘

1 o — S—
{ R A

-1- ‘ -

| ' b

WEB4APR

We knew Balloon was headed north at last posit, so | walked along North edge of field where Murphey’s law would predict
it would land in the thin tree line. Then headed south and sigs got stronger. In this field | was using short 3/4" antenna
on my HT. White shows where | removed antenna completely. Blue is where | first could see package in summer crops

APRS is a registered trademark Bob Bruninga, WB4APR @



GO-32 APRS Igate

G032

APRS is INFQg, "
: R
not just traéki 19! Field bata?

0y
stem (potential CEnt0.End Evarywhene) s.ce AIQI'I'?

APRS is a registered trademark Bob Bruninga, WB4APR
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Cave-Link Radio (APRS underground)

3 feet

’fc = 150 MHz

,f S feet
fc =100 MHz

&,K . i
| )

. Evertical B
A :
4 10 feet
f ‘ fc(MHz) = 150/w (width in meters) B fc = 50 MHz

2 March 2013 Mammoth Cave

APRS is a registered trademark Bob Bruninga, WB4APR

@ Jim Jasek ‘2007



Cave-Link Radio (APRS underground)

,f S feet
fc =100 MHz

&,‘« - =
’

% vertical @
A :
% 10 feet
fc(MHz) = 150/w (width in meters) B fc = 50 MHz

2 March 2013 Mammoth Cave

@ Jim Jasek ‘2007

Not Waveguide!... UHF best!

APRS is a registered trademark Bob Bruninga, WB4APR



Cave-Link Radio (APRS underground)

2 March 2013 Mammoth Cave

APRS is a registered trademark Bob Bruninga, WB4APR



Cave-Link (APRS 1 mi underground)

#13 on rock wall cutside door Rangs i3 mot necessanly lme-of-sight. Compare 450 The placement from #1 10 #11 were drven by range
#12 was on trail mound before trend dowrward from #4 10 #5 which includes a sharp 30 bend in the limats from #1 and werking west
#11 was defined by the end of the 11 digi string middle to the 540° generally straight between #9 & #10

from the day before. So the 140 distance
batween #12 and #11 5 not an RF imit Also rados #1 1o #8 used 10W bt 9810 were SW Grid is In generic Minutes of LATiLong

WBIAPR

2 March 2013 Mammoth Cave

APRS is a registered trademark Bob Bruninga, WB4APR



National Trail Golden Packet Event

2000 Miles
15 Stations

Two HOP7-7 paths
Golden Packets end-to-end

Omni Antennas

26 July 2009
25 July 2010
July 2014 SUCCESS!

uuuuuu
y

aprs.org/at-golden-packet.html

APRS is a registered trademark Bob Bruninga, WB4APR

Others can
Monitor!
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Appalachian Trail Golden Packet
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Using Google Earth for Links

50,000 miles of national linear trails!

e Another good parking place 8
Comers Rock ™ : :

= e
B 1k Creek Parkway

R

APRS is a registered trademark Bob Bruninga, WB4APR
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Appalachian Trail KX40 John Huggins Complete
Golden Packet RF Link AnalYSIS'

| [A2 Elev. angle=-0562" “Obstiuchon & 68.96km  Worst Fresnel=-0.6F 1 “Distance=104.11km
: FreeSpace=116.0d8 Obstruction=27.6d8 Urban=0.0dB Forest=2.6dB Statistics=5.7dB
| | Pathloss=151.948 E field=13 8dBpY/m Rx level=-104 7dBm Rx levels1.31pV Rx Relatives12 2dB

John Huggins, kx40 | |

| | [Katshdnabol ME
| Role Role

| Tx system name e . | || Px system name

| Tx power 15W 41.76 dBm Requied E Field 1,54 dByV/m

| Line loss 05dB _ | Antenna gain 4 dBi

| Antenna gain 4 dBi 185d8Bd *+|  Lineloss 2dB

| Radated power EIRP 3358w ERP 2048w Rix sensdivity 0.32pV 116.9 dBm

Artemaheidvt[m] R G ||| Antenna height (m)

APRS is a registered trademark Bob Bruninga, WB4APR




APRS Emergency
_Power:

200W Solar Power

- Continuous
10 kW gas Generator 220 VDC
- Auto-runs as needed $1 Universal Power Connector

- lightweight wires

ovoc

'O

220 VvV DC
| -~

APRS is a registered trademark Bob Bruninga, WB4APR



APRS Home Power

Solar Power.. It aint

what it used to be!

v 40% drop in price this year

v 1% what it cost in 1970

v 95% efficient now (no batteries (70%))
v 50% total cost Government Rebates!

v $500-$3000 annual rebates

v FREE Electricity for LIFE

$1 Universal Power Connector

APRS is a registered trademark Bob Bruninga, WB4APR



APRS Home Power

Solar Power Now!

Solar PV Global Production and Cost per Watt

Down to $3/watt installed (1$/W deals) aiis A Prdacke Cost por Wat

My 8,000 Watt system (shown) sl

4,000 |

2,000 |

0 ._._.—Vn.n.n.n.ﬂ,nAﬂ.ﬂ, L Tldlen
BE8X-38858833885 82
Solar Buzz. Comoanv reports,. Green Econometrics research
http://greenecon.net/wp-content/uploads/2009/10/price.jpg

APRS is a registered trademark Bob Bruninga, WB4APR

55



What can I do?

One Family's 90% Reduction in Fossil Fuel Burning
gallons;,yr

Prius 1

| g Solar 1

Coal Electncity

1000 gal #2 fuel oil

2007 2008 2009 2010 2011 2012 1013 2014 2015

Energy and Ham Radio are both HUMAN Interest Activities!

APRS is a registered trademark Bob Bruninga, WB4APR



Solar Power =: Emergency Power

DIVORCE any thoughts of “emergency power”
from Economical power.

Solar power is ECONOMICALL POWER

Emergency power is very much different
(Soelve that problem separately)

ob Bruninga, WB4APR @
of



