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1 Getting started

This section illugtrates how to get sarted with Accelo-Rocket. System requirements are
summarized, and hardware/software setups are explained. Help information and
procedures are outlined, as well as contact information.

The ARB3D indudes the following items:

1) Accel o- Rocket Board - ARB3D

2) Accel o- Graph software and docunmentation CD

3) Serial download cable, 4-pin female to DB-9 female
4) 9v Battery | ead

1.0 PC System Requirements
The Accdo-Graph reguires a PC that meets the following minimum reguirements.

1) M5 W ndows 95/98/ NT

2) Pentium or higher processor
3) 16MB RAM 32MB recommended
4) 3MB free hard di sk space

5) CD disk drive

6) Avail able serial COM port

1.1 Softwar e Setup

This step inddls the Accdo- Graph on your compuiter. It isimportant to close dl open
programs before running Setup. If sharing violations still occur, press Ignore and
continue Setup. Setup will prompt you to replace system files before continuing the
ingdlation.

1) Closedl running Windows programs
2) Remove any previous Acceo-Graph Ingdlations (Start, Settings,
Control Pand, Add/Remove Programs, Accelo-Rocket, Add/Remove)
3) Insert Accelo-Graph CD into CD Drive (D: for example)
4) Theingdlation should gart automaticdly, if not run SETUP.EXE: Start, Run,
DASETUP.EXE, OK
5) Follow promptsfor Ingtaling Acceo-Graph to computer
a) If prompted, replace some system files and restart Windows
i) After restart, proceed from Step 1 again
b) If prompted, keep newer files and replace older files
c) If prompted, Ignore sharing violations and continue setup



1.2 Hardware Setup

The following ingructions outline how to mount, ingal and connect to the ARB3D:

1. Mount the ARB3D using the supplied #4-40 mounting screws and standoffsto a
non-conductive mounting board. Align the arrow on the board with the wording
‘Forward’ pointing up towards the nosecone or otherwise to the sky.

2. Thedtimeter bay should be enclosed and protected from any gection gases that
could damage the parts on the dtimeter, particularly the barometric sensor. The
barometric sensor should be free from any direct obstructions (ie. tape, straps).
The dtimeter bay should be alowed to vent to the outside of the rocket with
typicaly 3 equidistant ¥/2" holes around the circumference of the airframe.

3. When downloading and configuring the atimeter, connect the supplied serid
communication cable to an available comport. The other end of the cable will be
connected to the 4-pin mae port labeled ‘COMM’.

2 ARB3D Instructions

2.0 General Overview

The ARB3D flight computer atimeter utilizes both an accelerometer and a
barometer for optima performance in an atimeter. The powerful processor performs
real-time floating-point arithmetic for precise readings of logarithmic dtitude. Not only
are the acceleration and barometric vaues stored, the exact timing between readings are
aso recorded. Thisatimeter embeds a*Smart-Polling’ dgorithm. This means during
the ascent phase of the flight it is polling at arate of 30 samples/second and only 10
samples/second during the descent rate until touchdown has been detected. Thisisto
conserve memory for long duration flights or for multiple short flights without
downloading the flight data.

The ARB3D has the ahility to deploy 3 high current independent channds. air
start/staging with configurable delay, apogee and low altitude deployment. Both the
delay and dtitude settings are not restricted to pre-set vaues, but to arange of vauesin
increments of 0.1 seconds and 1 foot.

2.1 Configurethe ARB3D

All of the configurable parameters are handled on the Acceo-Graph software
program.

1. Disconnect dl Pyro devices from the dtimeter.

2. Disconnect the‘Armt’ termind block. The atimeter will not respond if it isin the
armed mode.

3. Connect the supplied communication cable to an available port on a PC to the
dtimeter. Close or disable any programs using serid communication.

4. Start the Accelo-Graph program and configure the comport number (Connect-
>Port Configuration from the menu).

5. Power the dtimeter.




Open the configuration window by sdlecting ‘ Configuration->Configure Altimeter’
from the menu.
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As shown above, click the ‘Read Config' button to read the firmware verson and current
configuration. After making the appropriate changes, transmit the new configuration by
clicking on the *Write Config’ button. The following describes the configurable settings:
1. Stage Detect: Sedectable air Sart/stage event for either launch detection or motor
burnout detection.
2. Stage Delay (s): Thedday (0.0 to 30.0 seconds) for which the air start/stage will
fire after the stage detection event.
3. Main Altitude (ft): The dtitude (200 to 3000) for the main deployment channd.
4. Output Report: Sdectable output reporting for either the LED or buzzer.

Test Continuity:

Read the continuity of any connected test devices (LED, buzzer, etc.) by clicking the
‘Read Continuity’ button. For test devicesthat are orientation sengtive, the postive lead
isthe capita letter and the negative lead is the lower case letter (ex. ‘Mn': positive="‘M’,
negative="‘n"). The Fire button will sgnd the channd.

Sensors:

Poll the red-time data from the 2 onboard sensors: acceleration (Gs) or barometric vaues
(Psi). Click the‘Poll’ button to start and click the same button (button text changes to
‘Stop’) to stop.




2.4 Deployment, Power and Arm Connections
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Connection
Block L abel Description
S (+): Air sart or Staging
t (-): Air start or Staging
A (+): Apogee
p (-): Apogee
M (+): Main Altitude
n (-): Main Altitude
+ (+): Pyro Power
- (-): Pyro Power
- (-): Man Power
+ (+): Pyro Power
Arm Arming Block

Single Battery: Connect battery power to the ‘Main Power’ only for low current
deployment (0.6 Amps @ 9v battery). The single battery connection can fireonly 1 low
current igniter (ex. Oxrd, DaveyFire) a atime. When clustering more than one igniter
on any one channd, use the dud battery configuration.

Dual Battery: Connect 2 separate sources of battery power, Pyro Power and Main
Power for high current deployments (10 Amps max).

25 Arming

Connect adevice or method (dide switch, 2 wires, etc.) to close a connection to the
‘Arm’ block on the ARB250. This connection should be open as default and closed to
am. Verify the correct orientation with the arrow on the board pointing up towards the
nose cone before arming. Upon arming, the ARB3D performs cdibration and point of
reference caculaions. Once armed, opening the circuit will disarm the dtimeter.




The ARB3D will start once acceleration greater than 2Gs is detected for more
0.25 seconds. The ARB3D has the capabilities of recording multiple flights of data
totaling up to 3766 samples of data. One sample of flight data consists of acceleration,
barometric pressure and the time ddlta (time difference between readings). Each flight
will record about 30 samples/second from launch detection until gpogee, then only 10
samples/second until touchdown.

Upon recovery, it will report the apogee atitudein feet. It reports each digit at a
time separatdy garting with the most significant digit. Digits that are zero will report a
long beep. For example, an atitude of 1203 feet will report: ...Beep...Beep,
Beep...Beeeeep...Beep, Beep, Beep... Thelast apogee value will report even after a
reboot when not in the armed Sate.

2.6 Continuity Checks

The dtimeter displays the continuity every 5 seconds, when armed, to the sdlected output
(LED/buzzer). Example: Apogee and Main connected: ...beep, beep. . .beep, beep, beep. ..

Connected Channel | # of Beeps

None 1 long beep
Air gart/Staging 1 short beep
Apogee 2 short beeps

Main/Low Altitude | 3 short beeps

2.8 Downloading Flight Data Files

After recording one or more flights of data, you can download |l of the recorded
flights to the Accdo- Graph program. Once the files have been downloaded and a new
flight has been recorded, al previous files are ddleted. Until then, you can download the
current files over again. The datafiles are save as a comma ddimited filesto alow
opening in a spreadsheets program. Follow the steps to download the data:

1) Start the Acceo-Graph program and power the Accelo-Rocket board.

2) Connect the Accelo-Rocket via the supplied cable to an available serid port on

the PC.

3) Sdlect the comport from the * Connect’-> ‘ Port Configuration’

4) Click ‘Download’ from the *Connect’ menu.

5) Open thefile(s) uploaded (tmprecord#.red, # = the index of files uploaded) one at
atime.



3 ARB3D Technical Specifications

Mode ARB3D Altimeter FHight Recorder
Sze 1.25" x 4.125"

Weght 1.0 oz. (without bettery)
Acceleraion +/- 50 g

Barometric Altitude 40,000 feet

Output Reporting Buzzer or LED

Smart-Poll Sample Rate

30 samples/second (ascent)
10 samples/second (descent)

Digita Converson 10-bit Analog to Digitd Converson
Resolution 0.13Gs
Record Capacity Multiplefilestotding 3766 samples

Record Duration

From liftoff to touchdown

Liftoff Detection

When acceleration is greater than 2 g for more than 0.25
seconds.

Air gart/Staging Detect Launch Detect or Motor Burnout
Air gart/Staging Delay 0.0 to 30.0 seconds
Low Altitude Deployment 200" to 3000
Deployment Channdls 1. Air start/Staging
2. Apogee
3. Man (Low Altitude)
Deployment Fire Duration 0.05 Seconds
Single Battery Deployment 0.6 Amps
Current
Dud Béttery Deployment 10.0 Amps Max

Current

Supply Valtage

6 to 15 volts (9v Battery Recommended)

Supply Current Draw

30-35mA




4 Accelo-Graph Instructions
4.0 Uploading Recorded Flights

Configure the port connection by sdecting Connect->Port Configuration from the
menu. Sdect aseria communication port from the drop down sdection box and click
Ok.

For uploading previous recorded flights from the Accelo-Rocket to your PC,
follow the directionsin section 2.4. Once complete, amessage box will appear to notify
the number of files or flights that were uploaded. To open the flight(s) that were loaded,
go to Files->Open and open afile sarting from tmprecord0.rcd. Since the Accelo-Graph
ovewrites these files every time it uploads, you want save it to a different file name.

4.1 Editing

Thefollowing are alig of parametersto fill in. This givesinformation about the
rocket and parameters for caculating the estimated thrust of the engine(s).

Name
Enter the name of your rocket.

Place
Enter the place or location where the rocket was launched.

Date
Enter the date when your rocket was launched. The format doesn’t matter.

*Coefficient of Drag
Enter the estimate coefficient of drag. Usudly it will be around 0.6 to 0.7.

*Total Weight (Ibs))
Enter the total launch weight of the rocket. This includes dl motors and payloads.

*Propdlant Weight (Ibs.)
Enter the waight of the propdllant only.

*Diameter (in.)
The outside diameter of the rocket’s body tube.

Notes
Any additiond notes about the rocket and launch, such as, motors used, payload,
recovery, westher conditions, etc.

* Required data to calculate the correct thrust.




4.2 Graph

Sdect between displaying dl curves or just the acceleration and thrust curves for
zooming in on just the thrust curve,

4.3 Files— Open, Save & Print

To open adownloaded or previoudy saved file, click Open from the Files menu.
Accelo-Graph can only read *.rcd files. These files can be opened in a spreadsheet style
program (ex. Microsoft Excel) as a comma delimited file,

To save afile click Save from the Filesmenu. Thissavesdl the datato a*.rcd
filetype. Be sureto save dl uploaded files from the Acceo-Rocket to a different name
other than the default (tmprecord#.red (# is the index of the file loaded)), because Accelo-
Graph will copy over the samefile the next time it uploads data

To print afileto a printer, dick Print from the Files menu. Thiswill print the
graph and dl the data on the screen.

5 Upgrade I nstructions

5.1 Upgrading the ARB3D

Another greet feature is the ability to upgrade the Accelo-Rocket’ s code when later
releases of firmware become available.

1. Sart the ARupgrade.exe program from the Acceo-Graph ingtaled directory and
power the Accelo-Rocket board.

2. Connect the Accelo-Rocket viathe supplied cable from the * Com’ connection
block to an open port on the PC.

3. Click the Options menu and sdlect the *BX-24" option.

4. Sdect aserid communications port by clicking the ‘ Download Port’ menu (close
all other programsthat are using the serid port).

5. Click the‘Open Download’ from the ‘Files mend and open the latest firmware
file (*.bxb).

6. Download the firmware by dlicking thefighting bolt icon.

Open firmwarefile (* .bxb)

AR250 Downloader

il Optionz  Download Port_&hout

@ EED AQ| Chip Statis Window |

Debug Window
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