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, Douglas J. Clark, 09:17 AM 12/3/199, Approval for Release of Co-op

Retur-r-Pat.h:  <douglas .j.clark@jpl .na.sa.gov>
Retu~-r-Path:  <douglas .j.clark@jpl .nasa.gov>
X-Serlcle~-: cljclark@pop.jpl  .nasa.gov
Date: Wed, 3 Dec 1997 09:17:59 -0800
‘1’O  : “Mary O’Hrien” <Marysue .Obl-ietl@jpl .nasa.gov>
From: “Douglas J. Clark” <douglas,j .clark@jpl .nasa.gov>
Subject: Approval for Release of Cc)-cjp Report

Mary Sue:

Per our phone conversation yest,er-clay, cc)~ltainecl  below is the text of Lhe
co-op report t-hat Martin Klipp wrc]te ancl will be submitting to his schc]ol
(Univ. of 111.). I filled out and submitted the 1330 fc~x-rn at
htt[,:i/techrel ,ol~s/i~>~l_qJ;gyu[l/  fc,rms. h~ml.., T’he x-epc,~-t  has also been submitted
to Section Manager (Kim Reh) , P~-ograrn Manage~- (Ken Russ), ancl Project
Manager (Torn Sorensen) . They may have suggestions for rnirlor changes, but I
expect that the overall tone of the repc]rt will be unchangecl.

T’hanks!

- r)Oug

_——-

While on assignment at the Jet P~-opulsiorl I,abo~atol-y, I participated
in the development of the X– 33 Avic)nics F1 igllt I+xpex irnent (AF’E) T’his
idea] opportunity not only gave me an insider’s lc]ok at the design ancl
operation of modern aerospace avionics, but also allowecl me t-o interact
with others in the industry in an effort to stay on the cutting edge of the
new technologies being incorporated into existirlg avionics architectures.

Before presenting my cont~-ihutions  to the project in pa~-ticu]ar,  sc,rne
background information 011 t_he projec:t is itl O1-clel-. Itl an effo~-t to replace
the aging Space Shuttle, the National Aeronautics arlcl Space Administration
(NASA) has contracted Lockheecl-Martirl  (:orpo~-atic]n  to builci the VetltureStar
Reusah]e Launch Vehicle (RLV). T’his Single Stage- to-OrbiL (SS1’0) c’~-aft will
incorporate several new technologies, including completely autorlomous
flight control, lift_ing bocly aerodynamics, and a I,irlcar” Ae~-os, pike
propulsion system, being built by Rc)cketclyne. T’c) test all c~f these featu~-es
before they are used on the commercial flight vehicle, the I,ockheecl-Martin
Skunkworks is building the X-33, a prototype techrlo]ogy clenlonstl-atOr-
roughly half the size of eventual RI,V. JPI,, alsc] wantirlg to test several of
its technical achievements in avionics, wi 1 1 clel ivel- a srnal 1 avionics bus
monitoring system to be flown on boar-cl  the x-33. T’he purpose of this unit
is to clemonstrate the capability of new flight software, w~”itten for
real-time operating systems, and rniniatu~-izat.iorl  of ce~”tain con~Uonents  of
avionics hardware. IL will monitor traffic orl the vehicle’s avionics bus,
and from it the software will pe~-form state estimation (where the vehicle
is and how it is flying) and checking of flight ~ules (determining whether
given variables stay within certain ranges, ox whether a necessa~-y message
is sent befc)re  another) . These tasks will be facilitated by the use of a
miniaturized sensor stack consisting of a micro- gyr-osc’ol)e,
rnicro-accelerorneter, ancl Global Positioning System (GPS) receiver. The
hardware ancl software will be installed OIL small circuit boar-cls stacked on
top of each other, connected by elastomeric inter-contlects, a conductive
bonding material that will hold the slices togethel- while allowing them to
communicate with each other without wires or plusr-i?l boar”cls. T’he enti~-e
unit should fit inside c)f a shoebox, with a propc~rtional ~-eduction  in
weight , making flights with it mor-e cost–effective sirlce the vehicle could
now support a larger payload. The reduction of wire cc]nnections, since Lhe
different units are all on one inter-connectecl stack, also reduces the
chance of failure due to fire, clarnage, c)r electr-ical malfunction.

When I arrived on the project, my first r-esponsihility  was to learn
how the x-33 would fly by reading through the clocurnentation describing the
flight software being developed by Lockheecl-Martin.  From this information,
I gained a reasonable understanding of the vehicle’s flight clynarnics, which
would
aid me later when it was necessary to fincl bus messages that would indicate
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