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An introduction to the airframes and avionics currently at use by NearSys 
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Three topics on the airframe and two on the avionics.  Examples will be passed around to the audience.
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Each module of a near space capsule is identically designed (there is a variation in module volumes, but this doesn’t effect NearSys standardization).

Four Quads, three identical E-Quads and one modified (P3)

- P3 allows launch crews to power up and down the capsule without opening it up.  They can also reprogram the flight computer in the field

- E-Quads are identically 5.25” on a side.  Build the experiment to fit the airframe, don’t modify the airframe to fit the experiment.

Alone, 1/32” ply and ¾” styrofoam are weak.  Epoxied together they are strong, stiff, and light.  Scan platforms are created by adding servos to experiment booms.

Warm boxes keep batteries a few degrees warmer and safe from shorts.  Warm boxes also prevent HT settings from being reset during a mission.

Link rings are fast and secure.  By placing them at the top and bottom of the airframe, modules can be stacked in any order.

Limit the volume of the airframe so that you don’t encourage going over the six pound limit.
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¾” styrofoam sheet is light, warm, and cheap.  It is easily machined.  Thinner styrofoam is more fragile and thicker styrofoam is more difficult to cut.  Hot glue is strong and easy to use.  It gives several minutes of setup time, sufficient enough time to square up the airframe.  Uline tape strengthens the top seam, which is susceptible to splitting.

Space blanket and scrim are the poorman’s multilayer insulation (MLI).  MLI takes care of the radiation and conduction forms of thermal transfer.  Clear tape attaches MLI to the airframe.

A foam rubber sheet is a cheap and simple copy of the Mars Pathfinder landing bag that won’t burst once the capsule is on near space.  It’s needed for those times the near space capsule lands on hard surfaces like asphalt.  Silicone glue makes the adhered surfaces flexible.

You just can’t tie a load line to a styrofoam box and expect it to hold together for the flight into near space.  The abrasion jacket is a bag containing the airframe that protects the MLI from cactus and sagebrush.  Velcro is useful for attaching lightweight experiments and mission patches or the logos of donors.   

Slide 5

An example of two modules connected together, creating the near space capsule (the recovery system and balloon completes the stack).  The four lines connecting the modules together and to the recovery parachute creates a very stable near space platform.  The modular design of the airframe provides for rapid payload integration and flexibility. 

· Pass around the airframe

· View videos
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The current NearSys Flight Computer is the Block One CC/PS.  Designed to fit within a single 4” by 6” single-sided PCB.  The CC/PS is zip-tied to correplast.  Single or multiple layers of correplast form the avionics pallet.

On the CC/PS are the following components

· BS2p

· MAX186 ADC

· Serial Servo Controller (Scott Edwards)

· ULN2803 Darlington pair switches

The BS2p was selected for the combination of its large scratch pad RAM, large EEPROM, power command set, and ease of programming.  There are microcontrollers that excel at any one of these features, but collectively, the BS2p is best (microcontroller wars?)

Off the PCB are the following devices

· GPS reciever

· TNC

· HT

· RAMPack B

The RAMPack has been a blessing.  No more editing a 100kbyte APRS log to get my science data.
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No flight has required more than 2kbytes of memory.  With 2kbytes of memory, Nearsys capsules can track altitudes, operate experiments like GM tubes, cameras, scan platforms, sondes, droppers, and other environmental sensors.  We’re not just launching a tracker here.

Each I/O channel has the following

· A BS2p I/O 

· +5 volts

· Ground

· SPI Clock

· SPI Data

High power switches allow the BS2p to control 12 volts at 1 amp.

Maximum voltage on ADC is 4.096 volts, so its resolution is 1 millivolt.  MAXIM-IC will send you two of them for evaluation (free!!).

The SSC offloads servo management from the BS2p.  Eight servos can make the near space capsule into an alien animatronics.

The LM2940T-5 outputs 5.0 volts (within 5%) at 1 amp with only a 0.3 volt overhead.  This allows the CC/PS to operate on a six volt battery.

CC/PS voltages (servo, auxiliary, and main) and temperature can be monitored for dangerous conditions.

Standard connections to the GPS and TNC.
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Other avionics flown include the following.

· A second CC/PS that uses the MIM in place of the KPC 3+

· Backup trackers based on the Tiny Track and MIM

· DFing beacons

In the future a new CC/PS will be designed based on the BS2p-40 and will incorporate a RAMPack into the PCB.
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Overhead slides of Ares Lite outputs

