Soaring Avioniges




To Be Covered

* Global Positioning System (GPS)
*Flight Recorders

* Flight Computers

e Personal Digital Assistants (PDA)
 Communications Wiring

* Power Wiring



What's In your cockpit?

..just the “basics’? i >
.a fignt “recordertonly?
...a flight “computer”?
...GPS navigation?




What's In your
cockpit?
...Just the “DasICS*?

...a flight “recorder”
...a flight “computer”

...electronic navigation




What is needed for
Badge & Contest Flying?
Required

 Declaration before fllght
 Flight Types & P~ f

o AltI
cla ,
e Du
as
e Di ce — Prove you made the
turnpoint(s) you claim.

h‘ you

re flying as long
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Requirements

e Non-Electronic
 Task Declaration
o Official Observer (always)
« Barograph (altitude, duration)

» Calibration required every 1 year

e Camera/Film (distance)

 Electronic
e Task Declaration
e Official Observer (distance only) &=
 Flight Recorder (all categories)

© 2007 John H. DeRosaCalibration required every 2 years




Electronic Badge &
Contest Flying

Required

« Declaration before flight (distance)

« Secure logging of the flight with
lat/long and pressure altitude

Optional

« A database of turn points

e Method to track task(s)

« Navigational information (map)

e Soaring information
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The Basic Parts
Flight Computer

A4

Display Info

Information Computer
GPS Fli g ht Tran sfeh —

Receiver ) 3ACEIEER ™ 0o ToFron

=] —

(“Log” File) EES

SRS T System

Badge Review
& Contest Scoring

‘ ’ Cables or Cards

Power&Communications
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The Basic Steps

GPS
Recelver
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What i1s GPS?
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What i1s GPS?

e Constellation of 24 satellites orbiting at
12,000 miles above the earth sending

satellite number and accurate time/date.

« Computer calculates latitude, longitude,
speed, altitude from satellite info.
e Accuracy depends on the number of

satellites you can-“see”.

« 3 Satellites - 2-D Lat/Long Fix only

« 4 or more Satellites - 3-D Lat/Long + Altitude Fix*
« 5-7 Satellites typically seen

* Best accuracy ~5-15 meters (=16-50 feet)

©2007 JohnH. DeRosa  * Required for badge and competition
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Categories of GPS Devices

Terrestrial
Lat/Long and
breadcrumb
trail, no way
to get log file

Simplest
GPS

True
Soaring

Other Soaring
Sports. Not
intended for
badges and

contests
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Soaring
Like
GPS

Advanced

Aviation
GPS

Handheld
with terrestrial
navigation
database,
logging &
downloading

Aviation
database but
not Soaring
oriented
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* Aviation
database,
speed and
accuracy but
not Soaring
oriented

Aviation GPS

http://garmin.com

* Log file not valid for badge and competition
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Non-Soaring

http://digiflyuk.com

http://brauniger.com

Eor Some
Power Parachutes, systems
Hang Gliders, have. FAI
Balloons, logging*
Ultralights,
Parafoils
© 2007 John H. DeRosa * Log file not valid for badge and competition unless FAI certified
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Positional Information

* Global Positioning System (GPS)
receivers can be found in;
« Standalone Devices
* Personal Digital Assistants (PDAS)
» Soaring Flight Devices L

* Flight Recorders
* Flight Computers

© 2007 John H. DeRosa
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Global Positioning Systems (GPS)

Soaring Devices

& ° Soaring Flight Recorders - GPS
-~ 1 -+ Soaring Flight Computers - GPS plus
display for navigation & soaring
o FAIl Certified log files

© 2007 John H. DeRosa



Soaring Flight Recorders

Flight

GPS

Receiver Recorder

(log file)




L 0gs

-] [ -

4 SeeYou - [austria.igc (Animate)]
<) File Edit View Animate Tools Window Help

BEISR E L eaal K@ e

| # SecYou - [austria.igc (Animate)]

@He Edit View Animate Tools Window Help
BsHISRIFLgeaal s

Fliht |Task | Selection | Phases |

LS 5 | Atude AR N e R T TTL R R

General information -
Date of fight: 7/27/2000

Pilot name: Boris Zorz
Glider type: DG-303
Competition class: STANDARD
Registration: 55-3303
Competiton number: CD

Takeoff: 03:44:35 at 1654ft (Sunrise: -01:20:39)
Soaring begin: 03:50:07 at 4491ft

136 at 1725ft

36 at 1735ft (Sunset: 13:39:37)
01

Declared Task - FAI Triangle, Start on leg - (519.0km)
Dedaration is valid.

Date/Time: 7/27/2000 03:23:45

Type: FAI Triangle, Start on leg - (519.0km)

Task distance: 280.8nm

Takeoff point: OLESCE
Landing point: OLESCE

Puoints: Latitude/Longitude Dis, Alt.  Time Duration Speed  Wind WindComp
1) SV_PETER N46°23007 E014°11'42" — 4130t 11:12:33 — -

2) photo Landing N46%24'23" E014°08'007 2.7nm 3546ft 11:15:12 00:02:39 60.8%kts 217°%/2kts 2kts

All reached turn points rounded ok. Task not finished,
Distance: 2.7nm, Duration: 00:02:39, Speed: 60.8%kis

Flight statistics
Maximum altitude gained: 7116ft, low point 4415t at 03:50:23, high point 11531t at 05:58:49

Circling: Time Vario Alt.Gain Altloss Thermals

Total 01:59:22 (27%) 37745t  -4501ft 50

Left Josoeft  -3w00ft 39

Right 4g97ft 7St 6

Mixed 2251t 686ft 5

Tries {<45s) 1660ft -1581ft 18

Straight: Altdiff Netto Avg.GS IAS Glides Avg.Glide MeanL/D

Total . 36014t 0.7k Bkis Sekis 51 &.5nm 59.1

Rising . 28373ft  40kts  Skis 52kts -7

Sinking 04:05:30 (75%) 269.3nm  -64396ft -D.5kts  Gokts Sekts 25 El

Mattn ricina N2NE 14 fETe 407 T Hanzaf 7 Clete Alete GElte 23
o | Time | A, | vario | Gsp. dt | an | avario | AGsp | Disbone | LD Dis.Task vt vavg. | LDFnish | wind | Ac
D 040516 6471ft  dekts  Sdkis 00:05:36  1260ft  2.2kts 3.5 155%kts  19%
[w alv R & N462414" ED14°1507" pa0s:17 [ [ [
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Motorglider Engine Noise

& SeeYou - [69GCC551.1GC] - 10| x|
@ File Edit View Animate Tools Window Help -8 X
e Proof that CRIGRI L L e N @ &[]
12:20:00 12:30:00 12:40:00 4500
. 300
engine was .
not used ” -
600
- 3000
*Only
- L 2500
available on -
200 ||
w — 1500
100
0 fk lmnn
12:20:00 12:30:00 12:40:00
recorders .ol | >
CN | Time | alt. | vario | Gsp. | dt | dH | avarioc | aGsp | Dis.Done | LD
55LL 12:13:24  884ft  —kis —kts
w alv R &]| | | | Y

Feature not available or optional on all recorders

© 2007 John H. DeRosa
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Flight Logs Types

e Unofficial flight logs
 Any GPS Device that can log
* Non-secure data files
* May be used in some regional
contests. AsKk first!
» Cannot be used for SSA/FAI

badges & records

1329220 110 |
L’!ET F-I h ?1

"-n-'. e

"lt!ﬁ-d.nu. IU el

g —

— P
s

=
St ¥

e Official flight logs
e Secure IGC (GPS) Files
* Devices must be approved by FAI
for sanctioned events
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Standalone Flight Recorders

A standalone recorder only needs;

1) Power (Internal or External)
2) GPS Antenna
3) Secure Mounting

© 2007 John H. DeRosa

29



e Soaring oriented

*\/ery portable

* Aviation database

L og file not legal
for badge and
most competitions

» Specialized
Software

» Easily moved
between gliders

* Log file not valid for badge and competition




Calibration

*Flight Recorders
pressure altitude sensor

must be calibrated by a B RToE 2024
certified technician
every 24 months for
badges and records or
4 weeks after flight
(non-records) Barographs must be calibrated

every 12 months

Cambridge 302

© 2007 John H. DeRosa
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Soaring Flight Computers

Flight CORIpULES

A4

Display Info

GPS Flight

Receiver Recorder
(“Log” File)

Flght e e

© 2007 John H. DeRosa
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Flight Recorders vs. Computers

e Flight Recorders receive GPS
iInformation and record (log) your
flight for later download

* Flight Computers flight recorder + s
display of other function (i.e. GPS, (s
variometer, altitude, speed to fly, final glide, ks o7 8

tasks, turnpoints, etc)

* Both device types often can send GPS
iInformation to other devices (e.g. PDA)

- Sl BT
© 2007 John H. DeRosa : o6




PDA Based GPS Systems

* Hewlett-Packard |IPaq Is the
“standard” PDA for soaring
» Specialized software

* Free or for Pay
» Tasks, thermal and final glide info
* Moving Map display

 No external static, total

energy or air speed inputs General
* No variometer information ngggfe

 No or Unofficial log file
» Uses GPS information

« Calculate position, thermal history, final
glide, winds aloft, etc

© 2007 John H. DeRosa * Log file not valid for badge and competition
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Ee -

Official FAI Log Files

A standalone computer only needs,
1) Power (Internal or External)
2) GPS Antenna (clear view of sky)
3) Secure Mounting and...
4) Must be able to see it!

© 2007 John H. DeRosa 28



Flight Computer Systems

GPS & Flight Recorder Only

N

()
o GPS |
Status
Ca mb Idg G’

‘tsimi

Pilot
Event

© 2007 John H. DeRosa
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Flight Computer Systems

GPS & Flight Recorder Only

N

()
o GPS |
Status
Ca mb Idg G’

‘tsimi

Pilot
Event

© 2007 John H. DeRosa
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Flight Computer Systems

GPS & Flight Recorder Only

mb Idg

‘Isfmt

© 2007 John H. DeRosa

Display

- oN® (P eco

GIPE = PSS

Mauigate fto

swIarbush TR
=

By CCW © 13T
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Flight Computer Systems

Text navigation display
Flight Computer/GPS/Variometer Task Input

Nauygate fof
swIarbush TR
=

By CCW © 13T

Dt o g

© 2007 John H. DeRosa
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Flight Computer Systems

Text navigation display
Flight Computer/GPS/Variometer Task Input

Mauigate fto
swIarbush TR
=

By CCW © 13T

Dist o g

Cable

© 2007 John H. DeRosa Repeater for Rear Seat 23



PDA Based Systems
GPS & Flight Recorder Only

Cqmb ldgo

mlt

© 2007 John H. DeRosa

Personal Digital Assistant (PDA)
Moving Map Display

34



PDA Based Systems

Flight Recorder/GPS/Variometer

© 2007 John H. DeRosa

Personal Digital Assistant (PDA)
Moving Map Display

35



PDA Based Systems

Flight Recorder/GPS/Variometer

Cables

oN@ Gp ®co

GRS = N
Nauigate o
=uIarbush TR

»
Bs CCg £ 3Tk
bt §OC i

© 2007 John H. DeRosa

Personal Digital Assistant (PDA)
Moving Map Display

Advantage!
Two Task Displays!

36



Flight Computer Systems

Single piece GPS, flight recorder and
text navigational display

Personal Digital Assistant (PDA)
Moving Map Display

© 2007 John H. DeRosa 37



Flight Computer Systems

Personal Digital Assistant (PDA)
Moving Map Display

Needs external power

© 2007 John H. DeRosa
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Flight Computer Systems

Personal Digital Assistant (PDA)
GPS & Flight Recorder Only Moving Map D|Sp|ay

N Advantage!
| Two Task Displays!

o = \
CQ?:::g.G’ “ Single flight computer

‘ Instruments

N i il and graphical navigational
\)E“’“ display

Cable —

EnterJiL

© 2007 John H. DeRosa Contains a recorder but not IGC approved
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Flight Computer Systems

© 2007 John H. DeRosa

oN@ (3p ®co

GRS - A
Nauigate 1o
=udarbush TR

i3
By OO0 C 03Tk
ost 00 g

Cursor

lue
EnterJL

LY. NEW TECHNOLODGIES
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Cconnections

Power &
Communications



Connector Types (Power, Communications)

\‘Q\‘\
}ﬁ\\ :?. / | i G
/! //\\ -
“DB” Universal Serial
DB-9 (9 pins) Bus “USB”
DB-12 (12 pins) Always 4 pins

“RJ”
“Telephone”
RJ-11 (4 pins)
RJ-45 (8 pins)

© 2007 JolrH—bBet

Those Pesky

‘Proprietary” Connectors!
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Serial Communications

&

L)

© 2007 John H. DeRosa

DB-9

Serial
Connector
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Serial Communications

RJ-45 & RJ-11
Connectors

© 2007 John H. DeRosa
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Serial Communications

USB
Connector

© 2007 J

USB
Connectors
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Serial Communications

Proprietary
Connector

&

L)

. £
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PDA Based Systems

GPS Data
+ Power Output

” Mounting
‘ Arms

© 2007 John H. DeRosa

Cradle
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PDA Based Systems

Pilot Info
Glider Info
Turn Point Info
Task Info
GPS Data - Log Files
Power Output

© 2007 John H. DeRosa

" Mounting
‘ Arms

Cradle
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The Basic Steps

GPS
Recelver Recorder

Power



Power System's Connectors

Power Input
Proprietary o
Connector RJ-45 RJ-11

RJ
“Telephone”
Connector

© 2007 John H. DeRosa



Power Requirements

» Most Devices use 12\Vdc

GPS, Recorders, Computers,
Avionics, etc

cBUI ... PDA'S

require 5vdc!
 What to do?



Power Systems

Display
oN @ @p ® GO

GIPE = PSS

Mauigate fto
swIarbush TR

Cambridge i*
m,fﬁ,‘.;".n.,G’ pan 2aa
\ By C L L P2 Tk
‘.ll amEm
R R

12Vdc
Ship’s
Battery
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Some Devices e
Personal [_)lgltal ASS|_stant (PDA)
Can Supply 5vdc QT

12Vdc
Ship’s
Battery

© 2007 John H. DeRosa 53



Some Devices e
Personal [_)lgltal ASS|_stant (PDA)
Can Supply Svdc ey

Provides 5Vdc

Il bt

Ship’s
Battery

© 2007 John H. DeRosa 54



PDA Based Power Systems

Power Converter

© 2007 John H. DeRosa

Red:+10tol16VIN
Black:GND

TO DEVICE #2 §
Pin 2: TxDevice2

ST=) STOP BPS OFF

£ olbedg. 2
T

TIME 13:05:09

55



Steps Before & After
the Flight

).

ransfer

2 \;\;:?/,

Nomputer

Data To/From

/ 45E
© 2007 John H. DeRosa

Scoring &
Flight Review

56



What Kind of Data?

Turnpoints = =» Recorder

SUA =» Recorder
Pilot/Glider Info = Recorder
Tasks =» Recorder

Recorder =2 IGC Flight Logs

for review, scorer/badges
5



What Kind of Files/Data?

© 2007 John H. DeRosa

1)Soaring Application (i.e.
Stre-Pla, Win Pllot, etc)
2) Turnpoint Database (from
turnpoint exchange web
site) — Lat/Long of

alrports, runway,
frequency, etc.

58



Turnpoint File Example

**x FHXIxIXIxIkXIXXkXx

Starting Control Polnts ****xxdkkkkkdkihhiiiirk

2,41:46:19N,088:28:32W,712F, TA, Aurora ,09/27  20.6
/\,42:02:14N 089:23:34W,929F,/[A, Barfiett ,09¥27  22.
152 ,088:58:03W,817H [A, Begloit .| (/25 22
VU B ,088:39:11W,957 A _B# Foot o 2l
Number
oro—=rt{ |,088:54 TA LBI4 \gtnNrm| Runway (if
7,41:49 Latllong )6 Dfﬁf?sa;es LBr any) | o
8,42:35:30N,089:22| ‘TurnArea’ LH  Tympoint }03/21  22]  Frequency
9,41:31:00N,088:16:00W,580F,TA,|____Name N/S 14 (.. 120.6 Mhz)
10,42:32:00N,088:09:30W, 755F, TA,Camp Lake ,18/36 22.9
11,42:08:55N,088:33:35W,860F, TA, CasaDeAerPrk,09/27 30A
12,41:25:55N, .// : k) QJ 20T
oo thttpi//soaringweb.org|, .
14,41:31:10N,088:36:20W,640F,TA,CushingField,18/36 22.7
15,42:24:15N,088:38:00W,913F,TA, Dacy ,09/27 22.9
©2qyidthqqm%1“ i R e

N o =

-, T s

1 59



3 Soaring Server - Microsoft Internet Explorer provided by Motorola

Qe - @ - [x] [ (] Psewren Jrmvories @] (2- 10 - ) 7
Il‘n'-iﬂk&ssI%h’cl:|:|:,f,fs::uarir'lgl.m.leb.t:urg,.f J .Gn |Ll'i€s b
Google G~ ol @B orm WG | 1% O settngs~

rs

Soaring Services

. Worldwide

o Turnpoint Exchange

- Special Use Airspace

o Flight Recordings

. US

» International Team Selection

- Pilot Ranking List

- Awards and Badges

o Who Is Flying What

o Soaring Magazine Index

W EL

€] Done [T [ [T e mtemet

o http //soarlngweb org/TP|

@'2907 John H. DeRosa




What Kind of Files/Data?

MLilMY B

-

-I“ 2 B I:'- .. § H I-
() C);‘*E} |
+ e — =

© 2007 John H. DeRosa

1)Soaring Application (i.e.
Stre-Pla, Win Pllot, etc)

2) Turnpoint Database (from
turnpoint exchange web
site) — Lat/Long of
alrports, runway,
frequency, etc.

3)Special Use Airspace
Database (SUA)

4)Pilot & Glider Config

5)Tasks Config

61



How to Transfer?
\ oAt

 Computer to/from PDA using included
synchronization software

* Generally via simple “Drag & Drop”

* Read the PDA Manual!

© 2007 John H. DeRosa



Flight Log Retrieval

* How to get the flight log from
the flight recorder to your
computer or to Scorer?

1. Hand entire flight recorder to the scorer

2. Cable flight recorder directly to your
computer & use removable media

3. Transfer log file to PDA, synchronize to PC &
use removable media

4. Transfer to PDA & then use removable media

© 2007 John H. DeRosa 63



Transfer of Data

N\ [Problem: How to
do without
removing from

Instrument
panel?
‘ K}g Specialized Software

Specific to Recorder

© 2007 John H. DeRosa 64



Transfer of Data

Remove from Glider
4—

Recharging & Configuration

—>

Log Files

USB Cable

7 I Windows Computer
Mounts as “Hard Drive”

© 2007 John H. DeRosa
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Transfer of Data Seeaized soware

Log Files

—»

> I Serial Cable =
Pilot & Glider Info J 91{

Turnpoint Info
Task Info Soaring Software

Special Use Airspace

© 2007 John H. DeRosa 66
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Transfer of Data to Floppy or CD

Read Log File with
Standard Software

Floppy or CD
Hand to Scorer
Mail to SSA Badge Official

© 2007 John H. DeRosa 68



Transfer of Data

© 2007 John H. DeRosa

Log Files

—

d

Serial Cable

«——

Pilot & Glider Info
Turnpoint Info
Task Info
Special Use Airspace

Soaring Software

69



Transfer of Data

© 2007 John H. DeRosa
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Compact Flash

Thumb Drive

i

P e E B

© 2007 John H. DeRosa 71



Transfer of Data to Memory Card

SF — Compact Flash

| Read Log File with
e Standard Software

- CompactFlash”

-.,-,\.@} O\l Transfer Log File

| N
i L
.I l' oo

Hand Card to Scorer
SD - Secure Digital Mail to SSA Badge Official

© 2007 John H. DeRosa 79



PCMCIA
“PC” Slot
Removable
Media
Reader

I 1466
- CompactFlash”

© 2007 John H. DeRosa 73



Floppy Disk
Removable

Media
Reader

)

=
=i [
=




USB
Removable
Media
Reader

1GB S=»

SD Card”

© 2007 John H. DeRosa
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SD or CF -Which to Use?

e Secure Digital (SD) -
* Prone to spontaneous ejection

1GB S=»

from PDA SDiCard”

L1k I

e | =]
- CompactFlash”

*Compact Flash (CF) | 1
 More robust 10PN
e Less expensive
* More physically secure

© 2007 John H. DeRosa 76



IGC File Naming

5AGC3WK1.IGC
Clear as Mud




IGC File Naming
YMDCXXXE.IGC
s

Year,
last digit

only Day
/ 1-9,A-V
Month

1-9,A,B,C Logger Logger Flight for
Manufacturer S/N Day

© 2007 John H. DeRosa



Numbering Breakdown

1 = January

2 = February
3 = March

4 = April

5 = May

6 = June

7 = July

8 = August

9 = September
A = October

B = November
C = December

Manufacturer of Data logger

A = Garrecht

C = Cambridge

E = EW Avionics

F = Filser

L = LX Navigation

S = Streamline data instruments
W = Westerboer

X = All other manufacturers

Full technical specs for the IGC files can be found at:

http://www.fai.org/gliding/gnss/tech_spec_gnss.pdf

© 2007 John H. DeRosa

Day of Month

R R, O©ONOOUIR WN P

I
P -
NwMNkRO

MOOW>OONOUNWN R

F=15
G =16
H=17
| =18
J=19
K =20
L=21
M =22

1 Nl — 92
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HP IPAQ with
Soaring
Software in
cradle with
articulated arm

© 2007 John H. DeRosa

P"

N Computer and

Soaring

Audio
Variometer
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The End

Questions?

Reminder: Next Hour’s Session on Avionics Wiring

© 2007 John H. DeRosa
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ChicagoLand Glider Council

2007 Spring Seminar
Saturday, Feb 24, 2007/

Speakers
Dean Carswell

John Cochrane
Curt Lewis

John Good
Derek Piggott

Karl Striedieck

Registration Forms Available at Front of Room
See http://chicagolandglidercouncil.com for details

© 2007 John H. DeRo g2
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