Payload: Basic Package – APRS (part 1 of 2)

Purpose: Position reporting, recovery support

Summary: Utilize Automatic Position Reporting System (APRS) capabilities to allow reception by chase & recovery teams with at least one Amateur Radio licensed operator & the required technical equipment to track & recover the balloon launch packages

Technical Equipment Details:

· Motorola OnCore 12-channel GPS receiver (common with voice beacon)

· Provides location & date/time information as a serial data stream to TT4

· TinyTrakker4 (TT4)

· Converts location & date/time information from GPS into tones that can be transmitted through a standard voice radio

· Also converts analog telemetry, such as battery supply voltage & module temperature into tones that can be transmitted through a standard voice radio

· Yaesu VX-2R dual-band amateur transceiver that takes tones from TT4 & transmits on 144.390MHz (standard APRS frequency in US) at ½ watt of output power

· Diamond RH77CA dual-band antenna

· Component power supplied by single-use lithium sulfate (LiSO4) batteries

· 3-cell pack supplies 9VDC to all electronics (individually regulated down to 5VDC in each component) (common with voice beacon)

· With an additional 2-cell tap which supplies 6VDC to APRS VX-2R radio

Payload: Basic Package – Voice Beacon (part 2 of 2)

Purpose: Position reporting, recovery support, public monitoring

Summary: Utilize a BS2e single chip microprocessor to read internal/external temperature sensors, to gather location & date/time information from the GPS, & to control a text‑to‑speech module to “speak” all of this information such that it can be received by anyone, with or without an Amateur Radio license, without the need for any additional or specialized technical equipment other than a simple receiver (scanner, radio, etc.)

Technical Equipment Details:

· Motorola Oncore 12-channel GPS receiver (common with APRS)

· Provides location & date/time information as a serial data stream to Parallax GPS module

· Parallax BasicStamp BS2e

· Acts as central controller for this capability

· Generates Morse Code identification tones through the EMIC text‑to‑speech module

· Converts location & date/time information from Parallax GPS module into commands to the EMIC text‑to‑speech module

· Converts digital temperature data from internal/external temperature sensors into commands to the EMIC text‑to‑speech module

· Reports inside temperature, outside temperature, date, time, number of GPS satellites being received, latitude, longitude, altitude, speed, & heading

· Programmed in PBASIC

· Parallax GPS Module

· Accepts location & date/time information from Motorola OnCore GPS & provides command/status interface to BasicStamp BS2e

· Includes an integral GPS receiver that is not utilized (we only use the command/status interface it provides)

· Dallas Semiconductor DS1620 Digital Temperature Sensors (Internal/External)

· Provides digital temperature data to BasicStamp BS2e

· Parallax EMIC Text‑to‑Speech module

· Accepts textual data from BasicStamp BS2e and converts it into spoken audio that can be transmitted through a standard voice radio

· Yaesu VX-2R dual-band amateur transceiver that takes Morse Code identification tones and generated speech from EMIC text‑to‑speech module & transmits on 146.560MHz at ½ watt of output power

· Diamond RH77CA dual-band antenna

· Component power supplied by single-use lithium sulfate (LiSO4) batteries

· 3-cell pack supplies 9VDC to all electronics (individually regulated down to 5VDC in each component) (common with APRS)

· Separate 2-cell pack supplies 6VDC to voice beacon VX-2R radio

· If primary 9VDC battery pack fails, rendering all electronics inoperative, then by design, the voice beacon radio will remain constantly keyed (allowing direction finding by the chase & recovery teams to continue on this constant carrier)

