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position of AIAA or the Houston section. Unless explicitly stated, in no way are the comments of
individual contributors to Horizons to be construed as necessarily the opinion or position of AIAA,
NASA, its contractors, or any other organization. Please address all newsletter correspondence to

the Editor:editor@aiahouston.org
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After encountering various difficulties during the mission, the spacecraft is scheduled to re-

turn to Earth this June.
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Turning Point

As you are aware, there gram, it is worth reflecting on Constellation program yet
have been some major changesir blessings. Many of our  (recall that in June 1993, a bill
in the future of manned spacecareers have been almost ex- to cancel the Space Station

flight since our last issue. clusively comprised of Shuttle program failed by one vote in
Chances for an extension of related activities, almost un- the House of Representatives)
the Shuttle program were all heard of in an industry in we will soon see a reshuffling

but gone for some time, Altair which projects generally have of personnel among contrac-
was put on hold indefinitely  lifespans measured in months tors and projects in the next
until plans were finalized by rather than decades. Future few years.
the White House, and then  generations will also regard the  Along the lines of change,
finally rumors about cancella- Space Shuttle, a reusable spaaee will also soon be seeing a
tion of the Constellation pro- vehicle capable of missions aschange in the editor for our
gram altogether materialized diverse as Space Station con- newsletter Horizons. The next
with the January announce- struction, satellite servicing, issue planned for June will be
ment of Pr esi cdedmicrogevity resedrchfa- my | ast as editor, so |16d |
budget plan. It appears that theility, as ahead of its time in  invite anyone who is interested
main message behind the history. in the position to contact me or
Augustine Commission, that With the end of the Shuttleour local chapter chairperson.
NASA has not been funded toprogram, members of our pro- As editor | have had the privi-
a level commensurate with its fession will now have to be- lege of interacting with em-
mission, resulted in a scaling come reacquainted with the ployees from other contractors
back of goals rather than an volatility for which the aero- and local businesses with
increase in budget. space industry is known. Re- whom | would otherwise have

However, ratherthanpitye val uat i on of hidns dodtact. There ieno -
ourselves as the one genera- tion will no doubt delay real  better time to remember the
tion in history potentially both progress in manned spaceflighadvantages of networking
too young and too old to havein the immediate future, but among colleagues as afforded
participated in a manned mis- also will have major ramifica- by AIAA involvement.
sion to another body inthe  tions on contractors in the
Solar System, for those of us Houston area. While we may
working in the Shuttle pro-  not have seen the end of the
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Chairdés Corner
ELLEN GILLESPIE, SECTION CHAIR

The President has pre- In the immediate future, the market. Even if you do
sented the NASA community a Space Center Lecture Serit not have time to volunteer, an
with an R&D challenge while (www.spacecenterlectureseri AIAA Houston Section din-

commercializing low Earth  s.con) is to be held on ner meeting is planned during
orbit flight. Thisisaturning ACol | ect i ng a theconferencetogiveour he
point in our Space Shut t | a studentsa chanceto meetthe
program. Pearlman. current Houston profession-

Here at JSC Our Annual Technical  als. Our Region IV Director,
part of an incredible time in  Symposium (ATS) 2010 is  James Walker, is to speak on

our i ndust r y. planned for April 30 and wilh Near Earth Objects at the
opportunity to mature and  include a session on Space dinner meeting.
operate the Space Shuttle to Shuttle Knowledge Capture. Wedre planning

the vehicle it is today while We plan to use ATS 2010 as the year with an Awards Din-
ISS grew to a research grad¢ an opportunity to bring for-  ner presentation on June'26

facility. ward new technology topics by our Distinguished Lecturer

Last year wasthe #0 aswellastoreviewtheex- Dr . John Purvi s
anniversary of the Apollo cellent technical achieve- I nvestigation. o
Program. As we continue to ments made in the Constella: an expert on this topic with
celebrate this anniversary an tion Program by JSC. 41 years of experience at
take the time to look back on The Houston Section is Boeing.
all of our accomplishments, hosting the AIAA Region IV Letdéds thoroughl

we can consider what lies  Student Paper Conference the rest of the last year of
ahead. An increased NASA this April first and second.  space shuttle operations and
budget will enable us to pur- Our local students will be set ourselves up for the excit-
sue new technology develop bringing forth their work and ing new work to come. See
ment to take us to the stars. new ideas as we move into you there!

Our AIAA Houston R&D projects. Consider vol-
events for the rest of this yee unteering for this opportunity
will provide us with a look  to meet the next generation ¢
ahead. Aerospace Engineers to join
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George Observatory Event Report
ELLEN GILLESPIE, SECTION CHAIR

The AIAA Houston Sec- mard 36" (.9 meter) RC gift shop which can be
tion had the opportunity to Tinsley Reflector. Usedfor vi ewed whil e youdre waiting
visit the George Observatory inquiry and education, the for the sun to set. The George
on Saturday January 8This  telescopes at the Observatory presentation includes safety
stargazing event was origi-  allow both amateur and pro- information as well as infor-
nally planned for January fessional astronomers to con- mation on the telescopes as
16" but clouds and rain on  duct research, while visitors ~well as what you may see in
that date obscured visibility — can gain firsthand knowledge the sky that evening.

causing a two week post- of the beautiful and awe For our January 3dvisit

ponement. inspiring sights of the night  to the George, Mars and the
The George Observatory sky. Additionally, amateur Moon were expected to have

is a satellite facility of the astronomers are in attendancethe best viewing conditions.

Houston Museum of Natural with their own telescopes to Early evening clouds ob-
Science. Museum members observe the night sky from  scured Mars, but provided an
receive the museum discount the George Observatory deck.excellent view of the Orion

when visiting the George. The George Observatory system. As the partial cloud
The George has a beauti- is open for public viewing on cover shifted, a wonderful
ful facility in the Brazos Saturday evenings, and is view of a binary star system

Bend State Park one hour available by reservation on  near M35 was provided. We
south of Houston. George Friday nights for groups of 30 received an excellent view of
directions are marked from  or more. For our AIAA night, the moon rise, only to have
Hwy 288 South. we attended on a Saturday the resulting full moon pre-
There are three domed  night with the general public clude all further visibility.
telescopes at the George Ob- to eliminate cost to the AIAA  Those who attended this
servatory: the largest is the 3¢ Houston SectionThe Obser- event starting at 5 PM en-
-inch Gueymard Research  vatory opens every Saturday joyed a mostly clear and cold
Telescope, one of the largest night at 5:00 PM for $5 ticket 38 degree evening with good
telescopes in the nation open sales. Visitors select their 45 viewing conditions; those

to the public on a regular minute presentation time and who attended later in the eve-
basis. The George Observa- their Gueymard telescope ning were disappointed at the
tory has a 11 inclr 15 re- viewing time from 6:00 PM  lack of visibility.

fracting telescope. The 11 to 10:00 PM. The George has For more information
inch is mounted on the Guey- a small meteorite exhibit and and Observatory weather,
visit http://www.hmns.org/
see_do/
george_observatory.asp
Twenty five RSVPs were
made for this AIAA event,
which will be repeated in the
future. This was a fun night
out and is recommended to
all.
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Notes from the Meeting of the
Lunar Exploration Analysis Group (LEAG)

LARRY JAY FRIESEN, SECTION MEMBER

Below: credit: NASA/JSC Lunar
Surface Systems Project Office

»

The annual meeting of

sented at this meeting can be cussed the planetary science

the Lunar Exploration Analy- found on the LPI website at

sis Group (LEAG) was held
November 1619, 2009. The
meeting was hosted by the

http://www.lpi.usra.edu/
leag/. Select the "LEAG
Meeting Information” menu

Lunar and Planetary Institute option. Once there, under

(LPI) and took place at the
LPI facility in Houston,
Texas. LEAG is a commu-
nity-based organization of

"Annual Meeting of the Lu-
nar Exploration Analysis
Group, November 139,
2009, Houston, Texas," click

scientists and engineers who on "Meeting Presentations.”

provide scientific advice and
technical expertise to NASA
related to lunar science and
exploration in support of
NASA's Space Exploration
Initiative.

Monday morning's ses-
sion was devoted to commu-

decadal survey. This in-
volves seeking input from
planetary scientists as to what
programs, technologies, in-
struments, facilities, and mis-
sions should have highest
priority for the next ten years.
The criteria for priority are:
what will do most to advance
the discipline? This provides
guidance for funding sources,
government or private, as to

nity updates and to discussingwhat scientists in the disci-

what is required to make lu-
nar exploration sustainable.
W. M. Hawes presented a

The theme for this year's summary of the Augustine

meeting was Sustaining Lu-
nar Exploration. | do not

Commission report. C. Cul-
bert and J. Hanley offered an

have space to discuss every overview of the current state
presentation here. For addi- of the Constellation program.

tional details, material pre-

Three presentations dis-

pline consider to be of great-
est value or urgency. The
planetary science community
treats the Moon as one of the
solar system bodies to be
studied, and this survey puts
investigation and exploration
of the Moon in the perspec-
tive of understanding the so-
lar system as a whole.

J. Olsen provided an
OSEWG update. OSEWG is
the Optimizing Science and
Exploration Working Group.
It gets input from LEAG,
among other sources. In-
cluded in this was a mention
of what people in the interna-
tional space community are
thinking about lunar and solar
system science and explora-
tion.

David Morrison dis-
cussed the NASA Lunar Sci-
ence Institute (NLSI) which
he currently leads. Note: the
NLSI is notthe Lunar and
Planetary Institute (LPI),
which was once known as the
Lunar Science Institute (LSI).
The LSI/LPI has been in op-
eration since Apollo days,
operates under a university
consortium, and is located in
Houston. NLSI is a NASA

(Continued on pag@é)
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(Continued from pag8) forms: 1. Polar ice (see the
organization only a couple of LRO and LCROSS results,
years old, and is currently ~ below). 2. In many places ol
headquartered at NASA the lunar surface (a recent,
Ames. NLSI is a place for  surprising discovery scien-
researchers to propose re- tists are still striving to under
search. One current project stand). 3. Water found in
the Lunar Orbiter Image Re- green volcanic glass. This
covery Project. Data gath- water came from the lunar
ered by the Lunar Orbiter interior, and may be up to
series of spacecraftinthe 700 parts per million (for
1960's was stored on mag- comparison, this is compara-
netic tape. The current pro- ble to the proportion of water
ject is attempting to recover thought to be in Earth's man-
that data and store it in high tle).

fidelity digital form. Poster sessions were he

Clive Neal of Notre Monday and Tuesday eve-
Dame, presently leader of  nings. The same posters
LEAG, presented the LEAG were displayed both eve-
roadmap review. nings.

Jeff Taylor of the Uni- The Tuesday sessions,
versity of Hawaii spoke on  both morning and afternoon,
the question: Why settle the were devoted to results from
Moon? Taylor discussed the Lunar Reconnaissance
multiple reasons. Among  Orbiter (LRO) and LCROSS
them: To challenge our- missions. A global topogra-
selves. To promote global phy map derived from LRO
partnerships. To prepare the plus data from earlier mis-
way for Mars. To establish a sions (Chandra, etc.) was
vibrant commercial sphere. shown. The Diviner instru-

There were two sessions ment saw a temperature of 3!
Monday afternoon. The first K inside Amundsen crater,
was: How does a sustainabl near the lunar south pole.
lunar exploration program  This is lower than any other
benefit lunar science and so- temperature so far observed
lar system exploration? The in the solar system! Neutron
second was: How willthe  observations of hydrogen
results of current and future enhancements are not con-
international missions facili- fined solely to permanently
tate a sustainable lunar archi shadowed areas, but extend
tecture? some nearby areas that are

Paul Spudis discussed shadowed for part of the year
factors that relate to sustain- The LCROSS impact showec
ability, including societal, definite water features in the
technical, economic, and po- impact plume spectrum. The
litical elements. spectrum also has features

Brad Blair spoke on lu- suggesting the presence of
nar economic modeling. Like other volatiles, but exactly
Spudis, he spoke of multiple what types of volatiles and in
aspects of sustainability, cit- what proportions is still being
ing biological, logistic, and  analyzed.
economic aspects. John Gruener discussed

During the second ses- three types of potential re-
sion, Carle Pieters informed sources available on the
us that we now know of wa- Moon: polar ice deposits,
ter on the Moon in three pyroclastic deposits, and higt

P. H. Schultz
B. Hermalyn
T. Colaprete
and the LCROSS Team

N _— . Above: credit: NASA
-titanium, highiron regions.

Sarah Noble discussed the
Lunar Mapping and Model-
ing Project.

Wednesday morning
focused on lunar in situ re-
source utilization (ISRU). R.
S. Wegeng introduced the
topic of bringing the Moon
into Earth's economic sphere.
G. B. Sanders described some
benefits and hurdles of incor-
porating ISRU into an explo-
ration program. The latter
part of the morning was spent
in a panel discussion centered
around some things desired
for lunar prospecting.

Wednesday afternoon
was the only time during the
meeting when two parallel
sessions were held. One ses-
sion continued the topic of
lunar ISRU. The other was
on the subject, Lunar samples
and simulants: where engi-
neering and science meet.

On Wednesday evening,
the Space Resources Round-
table hosted a town hall meet-
ing on microgravity and par-
tial gravity research.

The final session of the
meeting took place on Thurs-
day morning. This was a
synthesis session, discussing
inputs and refinements to the
sustainability theme of the
lunar exploration road map.
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Hayabusa Asteroid Sample Return Mission
STEVEN EVERETT, EDITOR

After some brief com- gation and control with image tors and solar pressure on its
ments by Douglas Yazell processing, surface sampling solar panels. Reentry of the
announcing some upcoming in a micreg environment, sample return capsule is
chapter events, Al Jackson, and atmospheric entry from  pjanned for June of 2010 in
our chapter 0s aninterplanetary trajectory. <aystralia, where it will ex-

Committee Chair and event Dr. Abell illustrated the perience a soft landing under
organizer, introduced Dr. relatively small size of Iti- a parachute and announce its
Paul A. Abell. Dr. Abell kawa at only 540 m in length |ocation with a signal beacon.
stated he would provide an  with pictures of it adjacent to The terrain in the landing
overview of the mission and the Eros (about 33 km in ellipse consists of rough out-
then play a twentyninute length) and the International pack and is in a secure mili-

video produced by JAXA Space Station (about 100 M tary zone. Any material col-
describing the mission and its in length). It is oblong, and, |ected will be retrieved after
highlights. according to the Japanese,  the subsequent ground
Hayabusa, which means was the shape of a sea otter. search. A capture by helicop-
falcon in Japanese, was origi- A large boulder named Yo-  ter was not considered, in
nally named MUSE&, and  shinodai, at 50 m about the  part due to the intended night
was the third in a line of tech- size of the object that created time reentry. While the origi-
nology demonstration mis-  Barringer Crater in Arizona, na| plan was that the space-
sions. The refrigeratesized  could be seen at the tip of the craft would alter its trajectory
spacecraft was launched on rotating object. Pictures re- s that it flies by the Earth

May 9, 2003, on a round- vealed Itikawa to be essen-  sfter the sample capsule has
about trajectory to the |t|' t | a | I y a f I 0O a been re'eased, the Various p |
kawa Near Earth Asteroid, its with a 40% porosity, an un-  fajlures will probably result
destination having been se- expected finding which in the spacecraft burning up
lected at the last moment changed our way of thinking a5 it reenters in the atmos-
when its original target was  about asteroids. phere.

deemed unsuitable. It con- The touchdown point for Before the video, Dr.
sisted of cameras for naviga- the small craft selected was & apell addressed a question
tion and imaging, LIDAR, flat area name Muses Sea (a regarding the forces holding
spectral analyzers, a coffee  play on the original mission  the object together. While it
cansize rover named M- title), deemed better than the g not clearly understood, he
NERVA, and a sample col- rofcky Woomera site. Three i d state t hat
fectidh AdVikeRdwhsin arget markers, reflective may be more difficult to dis-
Fer?d%detortest%}oﬁu ion W|thespheres which could be im- rupt than a solid object of

ion thrusters, automatic navi- aged easily, were carried by corresponding size, due to the
the Spacegraﬁ to .be flr.ed into |arger energy such an Object
the potential landing sites.  can absorb on impact.

The terrain seen in piCtureS The somewhat |engthy
taken as the spacecraft ap-  yideo was played for the au-
proached consisted of size  dience next. While Dr. Abell
sorted gravel, similar to the  gtated that it had not been
smooth area called Eros ponceleased to the public, it is
imaged as the NEAR space- ctyally available atttp:/

craft approached that body.  spaceinfo.jaxa.jp/inori/en/

Despite the failure of  jndex.html The story of the
several of the ion thrusters Hayabusa mission is told
and reaction wheels, the from the point of view of the

spacecraft is still expected to spacecraft and is accompa-

return its sample to Earth by njed by original music com-
making its maneuvers using (Continued on pag8)
the remaining control effec-
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(Continued from page) station keeping near the aste were also dramatically por-
posed for this video. Itissub-oi d 6s s ur f ac e trayed. While a final touch- -
titled in English, and Dr. the target markers and MI-  down allowed the sample arn

Abell provided a commentary NERVA rover (which unfor- to make contact, it was deter:
while it played. It described tunately missed the surface mined that only micrograms
in more detail the sequence ¢ because of a timing mistake of material were probably
events during the mission,  made due to the long commu collected when dust floated
including its launch, Earth ~ nication delay), and the de- into the collection tube, rather
gravity assist, and arrival at scent to the surface. A perioc than the tens of grams which
Itikawa. With a combination during which the spacecraft were expected. The video

of computer generated im-  tumbled out of control, one  ended with some final com-
ages and real images from th descent in which the space- ments by Dr. Abell.
spacecr aft 6s craft came torest on the sur-

video illustrated the maneu- face of the asteroid, and a

vers executed to establish  loss of contact with the craft

SHUTTLE PROGRAM END PATCH

Below: Entry by our own Horizons assistant editor
Don Kulba.Don's design was one of 15 finalists
among 85 entriessource: collectSPACE.com and
updated art by Mr. Kulba.

Above: Patch design commemorating the end of the Shuttle progra
voted as winner in peopleds <ch
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Figure 1: (below)This helio-
centric plot commences with the
notional trajectory's Earth de-
parture on 2013 December 7
and ends with its Earth gravity
assist on 2014 December 4.
Perspective in this and all ensu-
ing heliocentric plots is from a
location 45° north of the eclip-
tic plane at an ecliptic longi-
tude of 270°. Using this per-
spective and dotted line projec-
tions from 1999 JbJs orbit onto
the ecliptic, note 1999 JU3's
descending node on the ecliptic
at a point near Hayabusa's
Earth gravity assist. Also note
the degree to which Hayabusa
2's trajectory remains coplanar
with Earth's orbit prior to the
gravity assist.

A Notional Hayabusa-2 Trajectory Design

DANIEL ADAMO, SECTION MEMBER

Unofficial Japanese
Aerospace Exploration
Agency (JAXA) information
obtained in June 2009 indi-
cates thédayabusa2 robotic
mission to near Earth asteroi
162173 (1999 Jy) is being
planned according to the fol-
lowing major events:

1) Launch in 2014.

2) Obtain an Earth gravity
assist during interplane-
tary cruise to 1999 JJ

3) Arrive at 1999 JYin

A) Like its Hayabusa
predecessoHayabusa
2 is thought to utilize
electric propulsion with
protracted interplane-

ing node and its proximity to

Earth's orbit. As predicted by

Horizonsephemeris JPL#82,

this node falls very near

Earth's ecliptic longitude on
tary cruise duty cycles. 2014 December 4. Earth

B) According to the Jet gravity assist is therefore
Propulsion Laboratory's planned for this date follow-
(JPL's)Horizons ing launch one year earlier.
ephemeris system, 1999The preceding Approxima-
JU; passes 13,362,000 tion A is likely responsible
km from Mars on 2020 for the notional mission de-
April 12. This event sign's late 2013 launch date.
almost certainly falls ~ With JPL#82 also predicting

2018. duringHayabusa2's 1999 JU3 Earth approach to
4) Depart 1999 Ju~90 Earth return interplane- 9,055,000 km on 2020
days after arrival. tary cruise. December 29, Earth re-

5) Return 1999 Jbsam- The notional trajectory

ples to Earth in 2020. design heavily depends on

From these approximate 1999 JU's ecliptic descend-
and preliminary JAXA con-

straints, a notiondHayabusa . . L.
2 mission trajectory design is Figure 2: (below)This geocentric plot is viewed from a per-

constructed and illustrated bySPective normal to the notional Hayabe®&arth gravity

the ensuing 6 figures. The assist's trajectory plane during 2014 December 3 and 4 Coor-
design assumes interplaneta inated Universal Time (UTC). Note the 57° turn angle be-
cruise undergoes accelera- ween incoming and outgoing asymptotic velocities, together
tions limited to Earth and SunWwith the lit south geographic pole near its summer solstice
gravitation. This assumption (the circumscribing small circle is at 80° south latitude). A

is likely a simplified approxi- southerly outgoing velocity is required to achieve 1999sJU
mation to JAXA trajectory helloceptrlc orbit plane near its descgnd!ng ecliptic node.
designs in at least two re- Also evident from the plot's perspective is Hayaklsa

spects. +21,894 km perigee height.

turn is planned during this

timeframe. Heliocentric Lam-

bert boundary value process-
(Continued on pag#1)

A Notional Hayabusa-2 Trajectory
Tick labels are YYYY-mm-dd UTC
Dotted lines are projections onto ecliptic plane
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A Notional Hayabusa-2 Trajectory
Tick labels are YYYY-mm-dd UTC
Dotted lines are projections onto ecliptic plane
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A Notional Hayabusa-2 Trajectory
Tick labels are YYYY-mm-dd UTC
Dotted lines are projections onto ecliptic plane
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(Continued from pag&0) As illustrated in Figure
ing for the notional Earth 2, the notional Earth gravity
return trajectory indicates 1  assist trajectory requires a
revolution, longway, lower  geocentric turn angle of 57°.
energy solutions are associ- When coupled with geocen-
ated with minimal 1999 J4J  tric asymptotic speed VHE
departure speeqlv. These near 4 km/s, the gravity as-
solutions depart 1999 Jlh sist's perigee height is

the 2018 June to September +21,894 km. An unaccepta-
timeframe and return to Eartl bly large 122° turn angle

in 2020 early December. The leading to negative perigee
notional trajectory design height is incurred if the grav-
therefore targets operations i ity assist is targeted with an
the vicinity of 1999 Jufrom inferior approach from inside
2018 May until August. Ad- Earth's heliocentric orbit. The
ditional Lambert processing notional gravity assist Earth
identifies 3revolution, short approach is therefore from a
way, higher energy solutions superior direction, as illus-
as having minimal 1999 JU trated by Figure 1.

arrival qv in mid-2018 fol-

lowing the 2014 December 4

Earth gravity assist.

Figure 3: (upper left) This heliocentric plot com-
mences with the notional trajectory's Earth gravity
assist on 2014 December 4 and continues for the next
year. Note the degree to which Hayab@satrajec-
tory has been rendered coplanar with 1999'SU
heliocentric orbit following the gravity assist.
Figure 4: (upper right) This heliocentric plot illus-
trates the notional trajectory's motion for the year
ending with 1999 JbJarrival.

Figure 5: (lower left) This heliocentric plot illus-
trates the notional trajectory's motion for the year
following 1999 JY departure. Note the low speed
required to depart 1999 Jland intercept Earth
more than 2 years later.

Figure 6: (lower right) This heliocentric plot illus-
trates the notional trajectory's motion for the year
ending with Earth return.

A Notional Hayabusa-2 Trajectory A Notional Hayabusa-2 Trajectory
Tick labels are YYYY-mm-dd UTC Tick labels are YYYY-mm-dd UTC
Dotted lines are projections onto ecliptic plane Dotted lines are projections onto ecliptic plane
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Five Photos from the McLane Archives
JAMES C. McLANE Il

In the course of going through old slides, | came across
some photos | took in the summer of 1968 at JSC (then
the Manned Spacecraft Center). These pictures show th
inside of Building 32 during a peak of activities related to
Apoll o testing. I'n the sull
the Apollo Capsule and the Lunar Module were carried |
out at about the same time inside two large vacuum

chambers in the Space Environment Simulation Labora-
tory.

(Continued on pag#d)

Above: a view of the test setup looking down from a porthole near the
top of chamber A. The beams that crisscross the chamber served as
attachment points for sensors.

Below: the Apollo Command Module

Above: a view into Chamber A through its open 40 foot
diameter door. An Apollo Command and Service Mod-
ule is mounted vertically. Astronauts Joe Kerwin, Vance
Brand and Joe Engle spent about a week living inside
the 2 TV1 spacecraft while the chamber provided the
high vacuum and severe thermal loads expected during

the mission. The tests were supported by contractor per-
sonnel from Rockwell.

Photo Credits: James C. McLane Il
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Five Photos from the McLane Archives JSC 1968

JAMES C. McLANE Il

Photo Credits: James C. McLane Il

Left: a view looking out over the Building 32 high bay. The drapes at
left enclose fixtures used to set up the Apollo 2LT¥st. In the center

can be seen the reinforced, dishaped top of Chamber B and its lifting
fixture. The top of the chamber had been removed so the Lunar Module
test item (LTA8) could be inserted into the chamber (located on the
right of the photo under a protective cesigaped tent). The thermal
vacuum test of the Lunar Module involved Astronaut Jim Irwin and
Grumman test pilot Gerry Gibbons. The LM tests were supported by
contractor personnel from Grumman.

Below: James C. McLane, Jr., the Chief of the Space Environment
Test Division, standing in the ACE (Automatic Checkout Equip-
ment) control room for Chamber A. There were two ACE rooms in
Building 32, one for Chamber A and one for Chamber B. Mr.
McLane was our AIAA Houston Section 19872 Chair .

(Continued from pag#&?)

In recognition of the critical

role they played in the Apollo
moon landing program, these
two space environment simula-
tion chambers were designated
as National Historic Landmarks
by the Department of the Inte-
rior. The Lunar Module used in
these tests (LTA) can cur-
rently be seen hanging from the
ceiling in Space Center Hous-
ton.
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Apollo XII Anniversary Panel Discussion
STEVEN EVERETT, EDITOR

Al Jackson opened this illustrated members of the ing 2 at Johnson Space Cen-
event by noting that this was Apollo crews. The simulator ter. He closed with pictures
the third panel discussion he was inside a sphere on whicl from the lunar landing site
has organized, the first two were projected images of the itself, showing how close the
being for Apollo VIII and starfields, f landingwas tothe Surveyor3a r t
Apollo X. The importance of surface, models and video oi site, stating that they could
this mission, which demon- associated vehicles, and have landed even closer but
strated remarkably accurate video shot of models ofthe di dnét want to #

navigation, is often over- moonés sur f ac unmannedlander. He had
looked in view of the historic surface was modeled ata  only one color picture of the
first of Apollo XI and the reduced scale, and a camere site, since the color TV cam-
drama of Apollo XIII. It was was maneuvered over itto era had burned out almost
the Apollo XII mission which produce images as they immediately upon being inad-
Above: Apollo XII mission patch delivered the lunar lander to would be viewed by the vertently pointed to the sun,

within 600 feet of the site of spacecraft. Frank noted that which was low on the hori-
the unmanned lunar lander the modeled surface was sus zon.

Surveyor 3. Al continued by pended upside down to avoit Floyd Bennett continued
giving each of the three pane collecting dust, which was  the discussion by stressing
members Frank Hughes, clearly visible in the video at the remarkable accuracy of

Floyd Bennett, and Emil this reduced scale. He also this landing, noting that
Schiessd¥ a brief introduc- related some humorous inci- Apollo XI which immediately
tion. dents when, to the surprise ¢ preceded it actually missed

Frank Hughes began the the crew, a captured roach o its intended target by three
discussion by presenting anc some other object was at-  nautical miles. He also illus-
commenting on a series of tached to the surface along trated the descent trajectories
photographs from the Apollo the flight path! After com-  and maps of the landing sites
X1l mission. He first re- pleting the rendezvous simu- of Apollo XI and XII. The
viewed the history of the lation, the crew would exit  improved navigational abili-
Apollo program for those les: the vehicle to a separate Lu- ties of the lunar lander on this
familiar members of the audi nar Module landing simula- mission provided the confi-
ence, noting the advance- tor, where they would climb dence to land the subsequent
ments in computer power, down the ladder to the floor missions Apollo XV near
fuel cell technology, and and even plant a flag in a Hadley Rille and Apollo
thrusters as the space pro- patch of dirt in the building XVII among several moun-
gram advanced through the floor. They would then exit tains. Frank also recalled
Mercury and Gemini mis-  the building to yet another  watching the Apollo XII
sions. In a side comment, he lunar rover simulation, where launch, during which there
stressed it was the intent of they would drive around the were two lightning strikes on
NASA at that time to explore site and, in the case of the the ascending Saturn V. For-
the solar system; fifteen Sat- Apollo XVI crew, one time  tunately, the situation was
urn V vehicles had been or- encounter an alligator across coolly handled since a similar
dered by the government, an the simulated lunar terrain.  situation had been tested in a
an order for 10 more was Frank then showed pictures simulator earlier.

eventually cancelled when of the Lunar Landing Train- Emil Schiesser con-

the program ended. He ing Vehicle (LLTV) and cluded the panel
showed the control panels in noted that three out of the  presentations with more pho-

the cockpit and in mission  four vehicles eventually tographs from the Apollo XII

control and the simulators in crashed with no fatalities mission and a more detailed
St. Louis and eventually at  resulting, the remaining vehi- discussion of the navigational
Kennedy Space Center, alon cle being on display near technology used. He recalled
with several pictures that Teague Auditorium in Build- (Continued on pag#5)
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(Continued from pag#4) navigational data. He closed happened to some of the
after the overshoot of the by showing the recent pic-  Apollo trajectory data, Emil
Apollo Xl landing being told tures from the LCROSS sat- stated that after 1966 when
by Geor ge Mu e ellite of the Apollo Xll land- funding was beginning to be
time | want a pinpoint land- ing site, with the descent cut, justification for purchas-
ing. o0 Emi/l r e stage and foot tracks faintly ing every data tape reel was
lines of each of the Apollo XI visible. required, and tapes eventually
and Xl trajectories and The audience was then stopped being kept.

showed pictures of the invited to ask questions as th Al closed by presenting
Manned Space Flight Net-  event ended. Emil confirmed speaker gifts, 4Danniversary
work tracking dish in Corpus that computations were actu- NASA commemorative
Christi, Texas. He described ally being done by hand at  coins, and Douglas intro-
several methods used in the the console in real time, and duced several members of the
craftds navi g notedthat he had to get spe- audience and noted that he
tracking dish data and the  cial permission to buy an has copies of the earlier

radar altimeter readings expensive calculator at one Apollo mission anniversary
above the Moo point It was also noted that panels on DVD for those who
Worksheets were created on Apollo XIII was the first of  are interested. Some of the
which computations were the missions which was not panel remained for additional
executed and filled in by on a freereturn trajectory. questions as the event ended.
hand to provide the final When asked to relate what

Left: Navy Panther,
illustrated by Don
Kulba, Horizons assis-

SEPTEMRBER 2009 9—\; tant edit
ant editor
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Anniversary

First Flight in Texas

DOUGLAS YAZELL, ASSISTANT EDITOR

The first documented powerec French aviator Louis Paulhar A crowd of more than 2,500

airplane flight in Texas was

on a coasto-coast flying exhi- people gathered on Friday,

almost exactly 100 years ago, pition tour of America, was February 18th, to witness
February 18, 1910. Thanks 0 ¢ommissioned to demonstrat Paulhan's first Texas flight in

Michael Bludworth, the 1940

Air Terminal Museum
(www.1940airterminal.orgy

The Sloane Gallery

(www.sloanegallery.cojnand

the web site
www.waymarking.confor

calling attention to this local
event in our Houston Clear
Lake area back in 1910. In

fact, the 1940 Air Terminal
Museum at Hobby Airport

now has a nice display about

this subject.

Marker Number: 10660
Marker Text:
First Airplane Flight Over
Texas

The first documented flight of
a heavietthanair flying ma-

chine in Texas occurred over
this site on February 18, 1910,
two weeks before the first
military airplane flight by Lt.

Benjamin Foulois at Fort Sam
Houston in San Antonio. The
South Houston flight was part
of a land development promo-
tion sponsored by the Western

Land Corporation and
Houston "Post."

his flying skills. The promot- his Farman biplane. Because
ers arranged for special excu of high winds and inclement
sion trains to transport specte weather, the aviator was not
tors to the site from downtowr able to perform some of his
Houston. Headlines in the most spectacular stunts, but
"Post" proclaimed, "This is the the crowd was thrilled with the
first opportunity for Texans to aerial display. A second flying
see a real demonstration c¢exhibition on the following
man's ability to fly. Don't fail day drew almost 6,000 people.
to come and see demonstratt (1991)

the greatest invention of the

present era."
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Houston Section

American Institute of Aeronautics and Astronautics
HOUSTON SECTICN ¢+ P.O.Box 57524 + Webster, Texas 77588
Web site: www.aiaa-houston.org

April 30, 2010 (Friday)
NASA/JSC Gilruth Center

Luncheon Keynote Speaker
JSC Center Director: Michael Coats

Abstracts Due:
April 16, 2010 (Friday)

Call for Abstracts

Abstract Submission

Submit abstracts with short author biographies electronically at the AIAA Houston Section web site:

www.aiaa-houston.org/ats2010
Abstract Guidelines:

o Abstracts should be 250 words or less.

e Abstracts should use the [#] notation to cite references in the abstract text.

* Note the tracking number and password supplied when an abstract has been submitted.

o Submitted abstracts may be updated using the tracking number and password.

o Abstracts will be published. No paper 1s required.

* Abstracts, Posters, and Presentations must be cleared by authors (not ATAA) for Export Compliance.
o ATS registration is a separate process from the abstract submaittal process.

o Authors will be notified on Friday. April 23, 2010 of abstract acceptance.

Contact the ATS Chair for more information: Satya Pilla, vicechair-tech@aiaa-houston.org
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| MAGI NE 6009 | deas at Wo r k

DOUGLAS YAZELL, ASSISTANT EDITOR

This American Astronautical founder of Celestis, Inc. Board for Space Adventures,
Society (AAS) event took Dr. Franklin Chang Diaz and a Trustee of the X PRIZE
place December-3, 2009, at talks about looking beyond  Foundation.

NASA/JSC Gilruth Center.1 t oday &s pr op ulBilGerstenmaier talks aboub g y
later looked at the Houston - astronaut, inventor of the the importance of remarkable
Chroni cl ebs Ccomagnetoplasma rocket, entre- ideas and innovation to NASA
bl og and f oun cpreneur, Chairman/CEO of Aci researcher, operations man-
news about this event, includ- Astra Rocket Company. ager, program manager;

ing a link to live webcasts of Nancy Conradtalks about NASA Associate Administra-
the presentations. The AAS designing the future and what tor for Space Operations.

web site states that presenta- to do when the pipeline is dry John Gibsontalks about

tions will be there for all to entrepreneur, innovator, phi- "people fusion,” the power to
enjoy. This annual AAS meet: lanthropist, founder/CEO of  solve tough technical problems

ing alternates every year be- the Conrad Foundation. through open innovation com-
tween Houston, Texas and  Dr. Dan Durda talks about munities- amateur racketeer,
Pasadena, California. barnstorming the space fron- President and CEO of Para-

tier - planetary scientist, pilot, digm, and former President of
Here is a list of speakers from diver, Senior Research Scien- Halliburton Energy Services.
the preconference publicity:  tist at Southwest Research ~ Wayne Haletalks about
Armen Berjikly talks about  Institute. choosing the futureNASA
the power of uniting people  Dr. Betty Sue Flowerstalks flight director, Space Shuttle
who can improve each other's about the myths that shape oL Program Manager, blogger,
lives - technology startip world - consultant/editor for  Deputy Associate Administra-
entrepreneur, and founder/ TV series and bookhe Power tor of Strategic Partnerships.
CEO of The Experience Pro- of Mythwith Joseph Campbell, Bryan Guido Hassintalks
ject. host of radio seriefhe Next  about how, with just a nudge,
Steve Boehlkdalks about the 200 YearsDirector of the LBJ individuals can change their
need for innovators to break Presidential Library, strategy behavior dramatically for the
(the right) rules coach to consultant. good of the whole Head of
leaders ranging from execu- Richard Garriott talks about Global Operations at Poken,
tives to rural farmers in devel- the private astronaut transfor- technology startip entrepre-

oping countries, and founder/ mation- video game devel- neur, CEO of Enistic, Inc.
President of SFB Associates. oper, entrepreneur, space tou Thomas B. Pickens, llitalks
Christopher Bronk talks ist, Vice-chairman of the

about Gov 2.0 and NASA aa
the next Google diplomat,
Baker Institute Fellow in
Technology, Society and
Public Policy, Rice Univer-
sity.

Charles Chafertalks about
the power of public partici- |
pation space missionsigh « &
-tech entrepreneur, pionee|
of commercial space, CEO
of Space Services Inc.,
founding partner of Team
Encounter, LLC, and co

2l

DewFors Fans ser X

ook
Bt Park PBank oo
o the Qedecor §liardes £ [ nmlxr::.;ll
Owentyfive Dhousand - Dollars ~
- fanbe rmerent 91T} o VA

iilbebie = ot NN

Above: Will Pomerantz, Senior Director of Space Prizes for the X
PRIZE Foundation, showing an image of the Raymond Orteig Prize
check for $25,000 paid to Charles A. Lindbergh in New York on
June 17, 1928
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about commercial use of
weightlessness to benefit hu-
mankind- chairman/CEO for
many companies during
startup, growth, and turn-
around in a challenging envi-
ronment, President/CEO of
Astrotech Corp.

Will Pomerantz talks about
revolution through competi-
tion - co-founder of
SpaceAlumni.com, zero grav-
ity coach, Senior Director of
Space Prizes for the X PRIZE
Foundation.

Dr. Howard Prince talks
about ethics, leadership and
spaceflight U.S. Army Gen-
eral Officer, clinical psycholo-
gist, Director of LBJ School's
Center for Ethical Leadership,
University of Texas.

Bob Rogerstalks about public
engagement in 2010, and be-
ing careful what you wish for
themed entertainment pro-
ducer, inventor, futurist, Acad-
emy Award nominee, founder;
Chairman of BRC Imagination
Arts.

Joe Rohdeg creator of Dis-
ney's Animal Kingdom, talks
about the use of narrative to

create strategy and build tearr ity by someone adjacent to the
- adventurer, Executive De-  astronauts on the lunar surface.
signer and VP/Creative at This version of the Dome

Walt Disney Imagineering.  could hold 20 or more students
Dr. Evan Thomastalks about sitting on the floor while some
sustainable development pow adults use chairs. This is free
ered by social innovation and for groups such as public
space technologyNASA life  schools and neprofit confer-
support engineer, Engineers ences. Seeww.e-

Without BordersUSA team planetarium.conand

member, entrepreneur. www.DiscoveryDome.com
Brett Williams talks about

us!ng rpckets to teach and in- Wayne Hale is Deputy Associ-
spire high school students  ate Administrator of Strategic
marine biologist, teacher at  partnerships at NASA, and his
Fredericksburg High School, jnfluential blog appears on the
founder of SystemsGo studen NASA web site. He is a very
launch program. experienced flight director and
a former Program Manager for
The Discovery Dome was on the Space Shuttle program. He
display. It is a portable inflat- s also a student of history, and
able dome that shows movies hjs presentation about China
and photos inside the dome  gpg Portugal 600 years ago
using a convex mirror instead energized the audience, and it
of a fisheye lens. There is eX- related directly to choices
cellent content, suchasa  apout space exploration that

movie recreating the Apollo oy nation and other nations
11 Moon landing (astronauts  are now making.

stepping out onto the Moon
for the first time). This movie
uses computer animation to
show this event as if it were
filmed in color with great clar-

Richard Garriott is a graduate
of Clear Creek High School,
and his father is Owen Gar-
riott, a Skylab astronaut, now
80 years old. Richard recently
(2008) completed his stay as a
private citizen and passenger/
astronaut on ISS. In the break-
out session, Richard showed
us his movie, the first science
fiction movie filmed in space.
It might be on the NASA TV
Channel soon. Richard volun-
tarily did a lot of science and
commercial work during his
ISS visit, with only one day
set aside for relaxation. How-
ever, during scheduled sleep
time, he and astronaut Greg
Chamitoff often enjoyed their
shared hobbies of magic and

juggling.

Many thanks to AAS for an
affordable, quality event in our
NASA community.

Above: Richard Garriot, private astronaut
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The Unfinished Dream of Space
PHILIPPE MAIRET, 3AF TMP (FRANCE), TRANSLATED BY D. YAZELL

The news arrived on February Space Station (ISS) has been dream of space is unfinished.
1, 2010: the American space prolonged by five years in this Not so long ago, the 4Ganni-
program Constellation, and  proposal, with respect to the versary of man on the Moon
with it, Ares |, Ares V, Orion, 2015 deadline. So if all goes was celebrated, and it was

and Altair, are abandoned. well, ISS will not be deorbited proposed to return there to stay

Across the Atlantic, the dream until 2020, and maybe later? at | east a whi |l e
of space, begun under the based or, at | eas
Presidency of George W. Thus more good days lieahecout post . 0

Bush, is unfinished, mainly for space research onboard

due to budget problems. At ISS. We will learn more about The new NASA Administrator
least, the dream is unfinished the effects of microgravityon r ecent |l y sai d,
from a program point of view. experiments which will be destinations remain: the Moon,
Indeed, the Obama administra undertaken. But thatisnotall Mar s, and t he ast
tion has, in addition, decided The large spactaring nations us hope that between now and

to increase the budgets con- are learning to work better 2050, the human race, whether

=1}
-

cerning technologies together, and, like a cherry on they are Americans, Europe-
(launchers, orbital refueling  the cake, it appears Earth ob- ans, Russians, Indians, or Chi-
systems, &) servation will continue from  nese, will know how to do

ISS, supporting, among other better than their elders of the
Europe and Japan, among oth things, the study of the knotty Apollo missions.
ers, had at least some cause f problem of climate change.
celebration: the exploitation
phase of the International For the US, of course, the

Right: This image of Mars' moon Phobos was taken by the High Resolution Ste-
reo Camera (HRSC) on Mars Express. The HRSC camera is operated by the
German Aerospace Center and the Mars Express mission is operated by the >
European Space Agency. The HRSC took this image using the nadir channel on .
March 7, 2010, on HRSC Orbit 7915. The image has been enhanced to bring.o'ut?“’;‘
the features in the less illuminated areas. VisitGeeman Aerospace Center | = &
page for 3D and other imagery of Phobos. Image Credit: ESA/DLR/FU Berlin =~
(G. Neukum) e

Editorés note: The articles by Mr. Mairet a
to appear in the newsletter, La Gazette, of
sociation Aeronautique et Astronautique de France, Toubiiei-Pyrenees chapter (3AF

TMP). This FrenchAmerican tradition of sister section work, including exchanging newsletter
articles, is now in its third year.

Extensive details regarding traditions and
Space Activities Committee (ISAC) going back to 1987 were recorded at wwhoaistan.org/

tc/isac, but our web site has now been greatly improved. That address has changed, and quite a
few documents, etc., do not yet appear on the new ISAC web page. To see the current version of
this ISAC web page, please go to www.diaaiston.org, click on Technical Committees, then

click on International Space Activities Committee, where the address now looks like this: http://
www.aiaahouston.org/InternationalSpaceActivitiesCommittee.aspx.
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Space Exploration: A Sudden Stop or a Renewal?
MARC RIEUGNIE, 3AF TMP (FRANCE), TRANSLATED BY DOUGLAS YAZELL

In the 2011 NASA budget age for the following years. is also important to notice a
proposal, the American ad- One cannot accuse the Oban line in the budget for $500M

ministration of President administration of not support- in 2011 and $1M for the fol-
Obama asks for putting a stof ing NASA: the proposed lowing years, excluding explo-
to the Constellation program growth resemblesthe Bush r ati on, titl ed, W@ASpace Tech-
of returning to the Moon. Is  administration prerisisbudg- nol ogi es 6, somet hing which
this the end of space explora- etary projections, but in a nev did not exist in prior years. For
tion? Things are not as simple context where the desire is to comparison, the last budget of
as the large media outlets pol freeze federal spending. To the Bush administration, that
tray them. They tell us the add more details, space explc of 2009, foresaw $7B per year
NASA budget w ration, targeted specifically to for space exploration starting
reality is completely different: human spaceflight beyond lovin 2011, of which only $500M
it grows by 1.5% with respect Earth orbit, receives $3.8B  was for programs other than
to the 2010 NASA budget, (3.8 billion dollars) in 2011, Constellation, in particular,
then by 2.5% per year on ave increasing to $5.5B in 2015. | space medicine and all the
technological develop-
ments needed for long
lasting installation of
people on the Moon.
The budget for space
exploration is thus cer-
tainly reduced, but the
amount of money still
used for that purpose is
considerable. The fun-
damental change is in
the method used to
spend that money.
Letédéds go back to the
origins of the space
exploration program,
the AVision for Space
Explorationodo (VSE),

presented in 2004 by
President Bush. It con-
sisted of putting into
place the conditions for
a lasting space explora-
tion program beyond
low Earth orbit and an
expansion of
(American) people in
the solar system. The
official VSE develop-
ment document , dated
February 2004 and
available on the NASA

Above: art by Assistant Editor Don Kulba, fAVehicles

Uncert
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web site, can be summarized little by little on the creation of nology demonstrators now
as follows: this system, with the aim of  receive in this proposed

landing on the Moon before  NASA budget from $600M to
AThe fundament2020.Itwas Constellation, or $2B per year.

vision is to advance U.S.sci- iApol l o on St e his
entific, security, and economic Program did not result in tech- The exploration of the solar
interests through a robust nological spinoffs like those of system will not unfold in the

space exploration program. In Apollo because proven tech- manner dreamed of by God-

support of this goal, the Unitec nologies were used, and that dard, Tsiolkovski, Oberth, or

States will: left little room for preparation EspaultPelterie. In that era,

A I mpl ement a forthesuccessor to that the solar system was eight
affordable human and robotic Apollo exploration. Itis this  planets, and the closest could
program to explore the solar ~approach which was severely have been habitable or at least
system and beyond:; sanctioned by the Obama ad- relatively hospitable. The as-

A Ext end huma rministration: they remain loyal teroids were what their name

across the solar system, start- to the spirit of the VSEpre- s ai d,-sfiguaéi punc
ing with a human return to the sented above. and without interest. One

Moon by the year 2020, in could not have conceived of
preparation for human explo- The task at hand is thus now t the exploration of the solar

ration of Mars and other desti- begin a lasting expansionin  system except as travel from a
nations; the solar system, familiar as it planet A to a planet B. Today

A Devel op t he isthankstothe past50 years we have learned to work in

nologies, knowledge, and in- of discovery, with the means microgravity and we know
frastructures both to explore  we have developed until now, that these planets are all inhos-

and to support but also with other means to  pitable. Their principal advan-
decisions about the destina- be developed so that this ex- tage, the gravity which allows

tions for human exploration;  ploration does not return to a astronauts to maintain their

and round trip lunar ticket with no physical capacities, is also

A Promot e i nt etomorrow. Thatiswhy tech- their biggest drawback, a
commercial participation in

exploration to further U.S.
scientific, security, and eco-
nomi c inter es e

We must note that the first
VSE budgets, for 2005 and fo
2006, carried more thar
$2000M ($2B) per year for
space biology, robotic precur g
sors, and development of techigl 2=
nologies for supporting humar
exploration.

Most of the technology devel-
opments and robotics mission
linked to exploration which
appeared in the 2005 budget

disappeared in the 2009 o .
budget in favor of a system of Above: A specialized transporter brought the payload canister

launchers and capsules devel- © Launch Pad 39A in preparation for the STEL mission. The
oped with the least technologi- canister, which is the same dimensions as the shuttle's cargo
cal risk, based on the systems bay, held the Leonardo supply module during the move from

of the years 1960 1970, mas- processing to the shuttle. Leonardo will be packed inside space
tered by NASA. Space Explo- shuttle Discovery for launch. In this image, the payload canister
ration, under the direction of holding the Leonardo supply module is hoisted to the clean

Mr. Griffin, was concentrated o0m at Launch pad 39A. Image Credit: NASA/Amanda Diller

AIAA Houston Section Horizons Spring 2010 Page22



Page 23

gravitational well which re- s negligible, which relaxes the¢ ISS in 2016 while developing
quires a way out, and a surfac constraints for the propulsion Constellation since 2006, that
gravity which requires a mini- system. They have a definite is to say with a minimal in-
mum thrust to any propulsion scientific interest, they might vestment in ISS utilization,
system. And Eicontain useable resources, ar would have made all explora-
tional well is the biggest obste they also might be targets anc tion beyond the Moon infi-
cle for space exploration. A way-stations farther and far- nitely more difficult.
heavy lift launcher is neces- ther from Earth on our way to
sary for any human space ex- Mars and beyond. That is whe The proposed 2011 budget
ploration program. In the 2011 the Augustine committee sug- thus tends to maximize the
proposed NASA budget, pre- gests in recommending a technological return of space
paratory studies for heavy lift if | e xi bl e p at texploration, all the while stay- has
launchers receive from $600N also been shown recently that ing coherent with the general
to $750M per year. the Moon might contain fairly objectives of the VSE pre-
important resources of water. sented by G. W. Bush. The
For a sustainable space explc Evaluation of these resources worry (and the deception) that
ration program, it is also nec- is thus an obvious objective  one might be experiencing is
essary to determine first of all for at least a robotic precursor that there is no proposal for a
what are the tasks requiring The cost/benefit studies for  specific program for a
human intervention, what eas various exploration strategies |auncher replacing the space
ily accessible resources are  remain to be conducted, base shuttle. The Obama admini-
offered to us by the solar sys- on specific demonstrators.  stration is betting on the
tem, then how to exploit them American spirit of enterprise
to minimize the mass to be  Finally, exploitation of the (free enterprise, hard work,
launched from Earth, all of International Space Station  know-how, etc.) to offer to
which are aspects of a rationg (ISS) is prolonged and sup- the nation a way to access low
exploration. That is the aim of ported in this proposed NASA Earth orbit for the lowest
Airobotic pr ecbudget Ineffect, ISSisan price. The underlying idea is
receive $500M to $900M per irreplaceable laboratory, both that the corresponding tech-
year in this proposed NASA for international cooperation ir nologies have already been
budget. Among the bodies  space and for the study of bio mastered and are thus no
Afeasily accesogyandsystemsin prolonged longerthe domain of NASA,
there is the Moon and the weightlessness. These studie! where the bureaucracy would
Earthcrossing asteroids. The are a necessary condition for . apply a brake to these endeav-
deltavelocity (deltaV) human exploration program ors. The bet is risky, despite
needed is similar for these tw« beyond the Moon, coherent the confidence that these new-
destinations, with an advan- with the VSE. The idea of comers attach to this enter-
tage for the latter: their gravity stopping the exploitation of  prise.

“ % ‘..-‘7-' ‘o )

ral ol B gl e, . | Left: Expedition 22 Crew Lands
[ ’ . "*‘ Y o
4‘-'"’." e P gy e . The Soyuz TMAG6 spacecraft is seen as it lands with Expedition
LR 2 - . “% . 22 Commander Jeff Williams and Flight Engineer Maxim Suraev
R 7 ”‘k.. ’ ""'&‘ near the town of Arkalyk, Kazakhstan on Thursday, March 18,
TRV, ‘ﬁ i 2010. NASA Astronaut Jeff Williams and Russian Cosmonaut
e PN 37 e A i r : . X X X
\ w'*‘ “&Jmﬁ& p & #m')"%\ Maxim Suraev are returning from six months onboard the Interna-
;‘*f& {"- &) "‘iq ; W g tional Space Station where they served as members of the Expedi-
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The bet is a little bit forced,  heavy lift launcher and the  again of exploration in relation
too. The Augustine Committe( elevated costs which accom- to its visible technological
showed that the Ares | pany it can wireturns and not of potential ) s
launcher could not be ready ir difficult financial context, all  discoveries and benefits
a reasonable time frame to be the more so since the techno- brought about by the act of
of service to ISS, due to a lacl logical returns from its realiza- exploration itself. And yet a
of sufficient NASA financing tion are doubtful. Finally, we real pioneer spirit would con-
in the preceding years and du put our finger once more on  sider the latter, by its nature
to delays in development the insufficiency of this cur-  unknown, to be more impor-
which are normal in programs rent space program budget tant.
of this type. with respect to the related am

bitions for human exploration. |n this context, Europe no
The heavy lift launcher pro- NASA finds itself incapable of doubt has cards to play. The
gram is also not taking off, ~ leading at the same time the Obama administration has
though it is very clear that it necessary technological deve shown a willingness to cooper-
rests in the domain of NASA. opments and the programs  ate in space. It is easier to in-
The are many reasons for this Which should make them ap- sert oneself into a flexible en-
NASA, while concentrating or pear, and this has been going semble of technological devel-
the means to return to the ~ on since the Apollo missions. opments and of support to an
Moon during the last five Today, it is the technologies  existing program of coopera-
years, did not show that they that have the priority because tion than to grab onto a new
had coherent exploration plan they appear to be the best in- program structured under total
beyond a repetition of Apollo, vestment for the American  American control. Europe can
thus the realization of the economy. One thinks once  call attention to its competen-

Above: Window to the World. Floating just below the International Space Station, astronaut
Nicholas Patrick put some finishing touches on the newly installed cupola space windows. Patrick
was a mission specialist onboard the space shuttle Endeavor's recently complefi3D $1iS-

sion to the ISS. Image Credit: NASA
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Above: Let There Be Light. Endeavour pilot Terry Virts opened the windows of the newly installed cupola one at a time early
Wednesday, giving spacewalkers Robert Behnken and Nicholas Patrick an early look into the International Space Station's room
with a view that they had helped install. The cupola's fully opened windows look down on the Sahara Desert in this wesge that
'tweeted' from space by JAXA astronaut and Expedition 22 flight engineer Soichi Noguchi. Image Credit: NASA

cies in terms of launchers, treat space like a technologice neglecting the more immediate
space medicine, satellites, anc priority and a motor for their  applications of space.
automated cargo vehicles. Ancdevelopment rather than a

once again it is necessary to  budgetary adjustment variable These proposed new directions
give us the means. Wh||§ the The Chmesg programs and o NASA are certainly a bad
proposed NASA budgetin-  now the Ind|§1n programs ap- o, | prise (fdeceivingd) in the
creases by 2.5% per year on pear methodical, with a will to

average, the European Space master all aspects of access t SOt term, but at least they

Agency (ESA) budget is fro-  space (useful satellites, tend to form new bases for

zen for at least the next two  launchers, scientific satellites, exploration with a rational,

years. While the NASA explo- human spaceflight, the return global approach. At the same

ration budget is attaininga  of | unar sampltme, we canonlyregretthe N i -

level o_f $4B or $5B, the corre- tion which, it seems, was lack of specific objectives,

sponding budget for ESA abandoned more than 15 year .

amounts to about 100 million ago in Europe. Their long terrr s_trgng W'"{ and a long term
euros (with one euro worth  aims are unfocused, but itis  ViSion behind these new direc-
about $1.35). This givesa difficult to believe that they  tions. Our departure from our

measure of the political will  will limit themselves to access worldwide home port is once
that exists for the European  to low Earth orbit. The recent again postponed. At the same
space program. evolution of the space pro- time, elements are being put

grams of these nations shows

It is all the more surprising  that they are turning more and
that the large emerging nation more to exploration, without

into place for this departure on
both sides of the Pacific.
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News Virgin Galactic: VSS Enterpris
PRESS RELEASE

Worl dés Fir st Thespaceshipwas unveiledt pOne whichin 2004 claimed

Spaceship Takes Inaugural the public for the first time on the $10m Ansari X prize as the

Flight December 72009 andnamed wor | dés first pri
by Governors Schwarzenegge oped manned spacecratft. Vir-

Mojave Air and Spaceport, and Richardson. VSSEnter- gi n Gal acti c6s ne

Mojave, California prise remained attached to its share much of the same basic
unique WhiteKnightTwo car- design but are being built to

Monday 22" March, 2010 rier aircraft, VMS Eve, for the carry six fare paying passen-
duration of the 2 hours 54 gers on sulorbital space

Virgin Galactic announced minutes flight, achieving an  flights, allowing an oubf-the-

today that its commercial altitude of 45,000ft (13716 seat zero gravity experience
manned spaceship, VSS Ente metres). and offering astounding views
prise, this morning success- of the planet from the black
fully completed its first Both vehicles are being devel- sky of space.

Acapti ve car r yopedforSirRichard Bran-

ing offat 07.05am (PST)fromrs on6s Vi r gi n (Virgin Galactic has already /o -

Mojave Air and Spaceport,  jave based Scaled Composite taken around $45m in deposits

California. Founded by Burt Rutan, for spaceflight reservations
Scaled developed SpaceShi- from over 330 people wanting

VSS Enterpriseds inaugural captive carry flight. Credit: N
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to experience space for them- Sir Richard Branson, Founder programme will continue
selves. of Virgin Galactic added: though 2010 and 2011, pro-
The first flight of VMS Enter- A Seei ng t he f igressinghfrerd cagtipeaarreto
prise is another major mile-  ship in December was a ma- independent glide and then
stone in an exhaustive flight jor day for us but watching  powered flight, prior to the
testing programme, which VSS Enterprise fly for the first start of commercial operations.
started with the inaugural time really brings home what
flight of VMS Eve in 2008 and beautiful, grounebreaking For further information go to
is at the heart of Virgin Galac- vehicles Burt and his team  www.virgingalactic.conf-or
ticds commi t mehave devatopes forfus. tt y . background details, download-
comes as no surprise that the able images and graphics go
Commenting on the historic  flight went so well; the Scaled to: www.virgingalactic.com/
flight, Burt ReaméaoniqeelyiquhlifiediioT baptsecarry
is a momentous day for the  bring this important and in-
Scaled and Virgin TeamsThe credible dreamto reality. To- Edi t or 6s note March 29, 2010:
captive carry flight signifies  day was another major step Houston Virgin Galactic Ac-
the start of what we believe  along that road and a testamewtedited Space Agents Tara
will be extremely exciting and to US engineering and innova-Hyland and Diane Vest re-
successful spaceship flighttest i on. 0 cently sold two flights. Both
program. o future astronauts are Housto-
The VSS Enterprise test flight nians.

Above: Al AA members at Congressional Visits Day (CVD) in
Left: Michael Kezirian, AIAA Houston Section International Space Activities Committee (ISAC) member

Center: Melissa Gordon, AIAA Houston Section Programs Chair

Right: Wayne Rast, Public Policy Director, AIAA Region IV
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Space Center Lecture Series
DOUGLAS YAZELL, ASSISTANT EDITOR

Above: left to right: Dr. Benjamin Longmier, Gary Kit-
macher, and Robert Pearlman. Ben and Gary created f
successful Space Center Lecture Series
(www.spacecenterlectureseries.com: look for presenta
tion material, videos, and more here). Our section is 0
of the cesponsors. Mr. Pearlman was the featured
speaker recently. His popular web site is
www.collectSPACE.com.

Right: items on display by Mr. Pearlman, including a re
cover used to protect and RCS thruster from the weathe

while on the ground. E’hoto Credits: Ellen Gillespie and Douglas Yazell

University
of Houston
Clear Lake

Above: Richard Garriot, private astronaut and
Clear Creek High School graduate, member of
International Space Station (ISS) Expedition 1¢

Right: Ben, Richard, and Gary at the University
of Houston Clear Lake (UHCL), the site of recent lectures in this series. The most recent lecture in this series was Mr.
James Oberg, Houston area resident and space writer and journalist. The next lecture in this series will be presented by
Mr. Sy Liebergot, the Apollo 13 EECOM veteran flight controller and author of a book about his life and his NASA ex-
periences: Thursday, April 29, 2010, UHCL Bayou Bldg. Theater, 7 to 9 PM, free parking in the student section.
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Hubble 3D: The New IMAX Movie
DOUGLAS YAZELL, ASSISTANT EDITOR

MARCH 19, 2010:Take an  the Space Telescope Science nauts. The giarscreen film
exhilarating ride through the Institute (STScl) in Baltimore, showcases some of Hubble's

Orion Nebula, a vast star the science operations center breathtaking iconic pictures,
making factory 1,500 light for NASA's Hubble Space such as the Eagle Nebula's
years away. Swoop through  Telescope. "Pillars of Creation," as well
Orion's giant canyon of gas as stunning views taken by the

and dust. Fly past behemoth The cinematic space odyssey: newly installed Wide Field
stars whose brilliant light illu- are part of the new Imax film Camera 3.

minates and energizes the en- "Hubble 3D," which opens

tire cloudy region. Zoom by  today at select Imax theaters Source: hubblesite.org

dusty tadpoleshaped objects worldwide. The 43minute

that are fledgling solar sys-  movie chroniclesthe2gear Edi t or 6s not e: now playing at
tems. This virtual space jour- life of Hubble and includes the Houston Museum of Natu-
ney isn't the latest video game highlights from the May 2009 ral Science

but one of several ground- servicing mission to the Earth

breaking astronomy visualiza- orbiting observatory, with

tions created by specialists at footage taken by the astro-

5%
HEEEREAREWEAE

Above: Installing a Room With a View. In the grasp of the Canadarm2, the cupola was relocated

from the forward port to the Eartfacing port of the International Space Station's newly installed

Tranquility node. The cupola is a robotic control station with six windows around its sides and

another in the center that will provide a panoramic view of Earth, celestial objects and visiting

spacecrafts. With the installation of Tranquility and cupola, the space station is about 90 percent

compl et e. |l mage Credit: NASA (Editords not e: not a Hubbl e
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Aerospace Projects

Review

APR Corner is presented by
Scott Lowther, whose unique
electronic publication is de-
scribed as a 0
to the untold tales of aero-
spacecr aft
formation, including subscrip-
tion prices, may be found at
the following address:

Scott Lowther

11305 W 10400 N

Thatcher, UT 84337
scottlowther@ix.netcom.com
http://www.upship.com

de si

Right: From top to
bottom: baseline con-
cept; largerwinged
design; turboprop de-
sign; sixturbofan de-
sign; amphibian.

APR Corner: Convair Amphibious C-5

SCOTT LOWTHER

In the early 1960s, the  build the G5.
limitations of the Lockheed -C
1419 in particular the narrow
fuselage crossection, too
narrow to carry many of the
larger Army payload$ were
apparent. Additionally, the-C
133 was becoming obsolete
and needed replacing with a
more modern, more efficient

Along with the baseline,

While only Lockheed, though, Convair also designed
Boeing and Douglas won several variants including ver-
study contracts, they were no sions with larger wings, ver-
the only companies to produc sions with eight turbojets or
preliminary designs to meet six turbofans, and versions
the CX-HLS requirements.  with six turboprops (with or
General Dynamics (San without air cushion landing
Diego) performed such a de- assisted landing gear).
sign study, reporting in De- The most unusual varia-
aircraft. Consequently the cember of 1964 on a series o tion was an amphibious ver-
USAF ran several studies to large cargo aircraft to fit the sion. A seaplane version
rectify t he prCX-bllSeoeéThd baselineC > would have the advantage of
4 program in 1963 and the CXdesign was much like the Boe not needing prepared landing
-HLS (Cargo Experimentadl ing, Lockheed and Douglas strips, but rather could land on
Heavy Logistics System) in  designs: a large aircraft with any appropriate body of water
1964. Threemonth study con- shouldermounted swept in the forward area. To turn
tracts for CXHLS were wings, four independently the baseline Convair heavy
awarded to Douglas, Boeing podded turbofans and nose a lifter into an amphibian, the
and Lockheed in June of 1964tail entryways. The Convair aircraft above the floor line
with further contracts in De- design featured a hightfhil to was identical, but the fuselage
cember of that year. In Sep- clear turbulence from the win¢ below that line was replaced
tember of 1965, Lockheed  while at high angles of attack, with a conventional flying
(Continued on pag@a1l)

won the contract to design anduch as takeoff and landing.
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(Continued from pag@0) was to be used solely for  of payloads was not possible. Aerospace Projects
boat planing hull. In addition, takeoff; landings were to be The cargo bay measured 103. ®

retractable floats were added on water. Gross weight was feet long by 17.3 feet wide by

to the wingtips, and the aft 542,500 pounds. With a 13.5 feet high. R eVI ew
fuselage loading doors were 100,000 pound payload, the The engines chosen

removed. Instead side loadingamphibian could fly 5,000  were Pratt & Whitney ST+

near the fuselage tail was nautical miles (cruisingat  200-D2 turbofans with a by-

added. The nose door of the 440 knots), offload, and then pass ratio of 3.0 and a static

fuselage was shortened and fly back 1,585 nautical miles thrust of 34,200 pounds each.

made substantially blunter.  without refueling. A maxi- Thanks to Robert Bradley

Landing gear was included, mum cargo load of 160,000 and the San Diego Air and

making the design truly am- pounds was possible, with a Space Museum.

phibian. However, the landing shorter range. Without the ta

gear was of short stature and loading doors, aidropping

AIAA Houston Section Horizons Spring 2010 Page31



