Multi-Mode Transmitter for
Balloons




Multi-Mode Transmitter

MODES

 Hellscreiber
*RTTY

e DominoEX
« SSTV

« CW

* APRS (soon)

e Onboard GPS
* In/Out Temp

« Battery monitor

1 WonHF
« 0.3 W on VHF (FM or SSB)  Frequency Agile from 3.5 MHz to 148 MHz
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MMT Hellscreiber transmission

« On/Off keyed mode
» 8.163 msec per pixel

_llllllHE

3 . = menunnff
WESELK/ 1330002/ 3634, CHN/QBHE « 10NN
WEEELE /13300072634 EHN/QEHEE 1 W/

IESELEALIZ2100Z /e 24, EHN Qs N
-uu-HE ELKY 1"1L"|L'IZ XL F ‘:"Hl "D L'}':"- if."l-l H ;

sananafBEELK/ ‘ZZGJE':E'4.E4H Lk 4“* LOH /M
sannnallRAFI K/ 2RRAANT A 2ARE BUH/RAUEE ., 1 0L /M




DominoEX mode

« MFSK mode

» 18 tones

TONE

MODE BAUD BW SPEED FEC SPACING

DominoEX . . . P : rs2 5 rs12 I
a 3.90625 173Hz € WP WP Baud rate x2

DominoEX _ - N : 31 16 I
- 5. 538533 244Hz & WPM WPM Baud rate x2

DominoEX | ... . .-.._ i w2 5() 25 i b
8 7.8125 346Hz € WP WP Baud rate x2

DominoEX _ _ _ __ _ __ : 70 35
11 10.766 262Hz £ WEM WEM

DominoEX , _ .. .-\ i ~+100 x50 i et
16 15.625 355Hz € WP WP Baud rate x1

DominoEX ., .. ol i 2140 70 T
22 21.533 524Hz € WP WP Baud rate x1

Baud rate x1

Table of DominoEX modes. * pefault mode (with FEC off




dI-Fldigi

*UKHAS mod called dI-FLdigi for uploading data to SpaceNear.us server

i fdigi - WBBELK E]
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/= WBBELK : Tracker - Windows Internet Explorer E]@
o

Q v (@ hetp:ijspacenear.usftracker|

Fle Edt View Favortes Tools Help

v Mseach - gD~ @ - | Bshwe~ T+ [ Sdewiki - I Check - 33 Translate + >

Spacenear.us/tracker s

BILL BROWN

spacenearius
C &

website ooe £ 7

Displays positions decoded by
dI-FLdigi onto a Google Map with
chart and telemetry display box

- Designed by members of the | .
UKHAS group OIEEER | Cvooc-veoe-.. SIS N

{= WBBELK : Tracker - Windows Internet Explorer g@

@ dp- | Bshare~ -
- Ground stations
receiving telemetry are WBSELK

WBBELK.COM

shown as towers ..

Chattanooga

Eb=E me:
Brainerd| i Position:

New Market

- Parachute comes out SN S iy
during descent

Fort Payne

Falkville

Yrstart | @ oidoail..  /Soiemet.. -| §fdg-wesE. | 3vdmec., - B ° @R, C & L) tom




Spacenear.us/tracker website

(f-l-iallastHaln 5 : Tracker - Windows Internet Explorer @@E
— }) -

- Shows landing
prediction in real-
time (light blue
target)

- Can also upload spacenear.us
chase car position
directly to server
via a wireless
cellular link

Telemetry must be uploaded in the following format:
$$callsign, sequence, time(UTC), lat, lon, alt(m), sats, batt, temp*<cksum>

$SWBSELK,128,17:25:00,3441.03,-08554.20,26771,08,8.52,-9*7F



) WBBELK HF Test Flight, 19/12/10 23:15UTC
File Edit Wew History Bookmarks Tools Help
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Map shows ground station locations during a recent HF balloon flight

spacenear.us

wh8elk
Time: 2010-12-20 07:15:00/

Position: 32.044833,-81.657167

Altitude: 192 m Rate: -4.1 m/s

~ Max. Altitude: 26945 m

Data: 5.56

Receivers: NATRIUM42
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Camcorders for balloons

*Hobbypartz $59 thumbdrive camcorder

THE SMALLESE FPV-CAMERA
Micro Video CAMCORDER

Includes 2GB Memory
Card - Record up to 2 Hours!
-High Quality 648x480 Video
-Can support up to 4GB
-The Perfect Hidden Camera
-For RC Airplane

-For RC Helicopter
-For RC Cars

Sale: $59.95

Tachyon XC helmetcam

:7\’
-
ke ,

e b oy

"gchyon XC Micro

$129.99 $142°99
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915 MHz telemetry

Maxstream (Digi)
9Xtend

- 1 Watt output

- 9600 baud or 115k baud
- Long range with yagi on
ground

Digi XBee Pro XSC

- Up to 100 mW out

900 and 2400 MHz versions
Great for wireless comms
between payloads

- With a high-gain yagi it’s
possible to directly link up to
the balloon during flight

11



915 MHz telemetry

Digi XBee Pro

- Serial data from the MMT-
XMT is sent to the XBee Pro
for payload to payload
comms or directly to the
ground

- Ground station end showing
XBee Pro mounted to the back
of an 8 dB patch antenna

12



915 MHz telemetry

For improved range and
better pattern directly below
the balloon you can use a
“Nanowheel” antenna by
Olde Antenna Labs (sold by
www.hamtv.com)

900 MHz rubber duck
shown for size comparison
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http://www.hamtv.com/

Remote control your ground station

sLogmein.com

Labs Contact English (US) K8

My Computers | Account

Remotely log

Simple View | Advanced View

= I __ Product Group Search computers
O nto yo u r Free/ProfT Reach % || All Computers
ctalla ’ I Refresh
C O m p u te r V i a All Computers (2 computers, 1 online)
Camp Product Inventory Setkings
]

Logmelin

L On-Demand Helpdesk

=3

ou have 1 unused subscription,

Did you know?

: fldigi - WBBELK
Op Mode  Configure
Fldi gl Rig Mot Specified | (=

|—|I

vlau@lw; — | P

Control your radio with:

Ham Radio Deluxe

luss ||
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MultiPSK

-WSBL /1/080000/3442.75/08646.20/241.3/06/9.48/27/ e
-W5BL /1/080000/3442.75/08646.20/241.3/06/9.48/27/
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Hardware control — lobridge.com

«Controls relays and sensors via Ethernet/Web connection

P inBridge . corm | | Forur | Blog | Support | Sign in

ioBridge )
(beta) Home Store Technology Support About
I

View Cart
can buy from ioBridge for your proj

Modules

10-204 Monitor & Control Module
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Hardware control — lobridge.com

eInternet-controlled AZ/EL Rotor via the lobridge interface

', ELEVATION ~AZIMUTH DUAL CONTROLLER G - 54008
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Field Day Balloon 2010

- Predicted a landing on
top of the Huntsville
Amateur Radio Club’s
Field Day site
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Field Day Balloon 2010

Huntsville Amateur
Radio Club members
watch as the balloon
parachutes down directly
across their field day site
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Field Day Balloon 2010

/2 WBSBELK : Tracker - Windows Internet Explorer Q@
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File Edit ‘“iew Favorites Tools Help

Go glc 9 C&‘ Share ~ @l v Sidewiki v " Check ~ _%g\ Translate ~ > X SignIn v

; % . : »
VP | [C) WBSELK : Tracker - ] - v | C Tools ~

WBSELK
Missed landing on the P R T e e ] spacenearius
HARC Field Day site ol e T e A0 P
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by 0.75 miles Arce B ol ¢ 0 -5

o | Path | Follow

Landed right in the
middle of Lady Ann
Lake

F i e I d D ay 'tr.'—s-t;:t_ /2 WBBELK : Tracker - ... ﬁc untitled - Paint £ ¢ Q;G";OAMAH
location

19



Field Day Balloon 2010

A

conveniently
placed kayak
saves the day
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