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Early Warning Flyer for Our Sectionôs Annual 
Technical Symposium 
SEAN CARTER, CHAIR, ELLEN GILLESPIE & DR. SATYA PILLA 

From the Chair 

www.aiaa-houston.org 

Sean Carter is generously 

donating the space for his 

column this month. Once he 

starts writing his Chairôs col-

umn, we will have trouble 

limiting him to one page per 

issue!  
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NASA human space flight is 

aiming high with a mission 

sending astronauts to an as-

teroid. The team starting 

NEEMO 15 (NASA Extreme 

Environment Mission Opera-

tions) training soon includes 

planetary scientist Dr. Steven 

Squyers, a well-known mem-

ber of the team from the Mars 

Exploration Rovers (MER) 

program (using the famous 

robot rovers Spirit & Oppor-

tunity). That fits well with the 

flexible path recommended 

by the Augustine Committee, 

provided that it is fully fund-

ed and uses international 

partners in the critical path. 

News reports now talk about 

NASAôs interest in using the 

European Space Agencyôs 

(ESAôs) Automated Transfer 

Vehicle, in a modified form, 

for the Service Module 

planned for use with the Ori-

on Crew Exploration Vehicle 

(CEV), now called the Orion 

Multi-Purpose Crew Vehicle 

(MPCV). As for funding, 

Robert F. Thompson remind-

ed us that the NASA budget 

was never more than 1% of 

the national budget except 

during the early years 

(Apollo, etc.).  As long as 

NASA funding is based on 

realistic plans, things should 

go as well as possible given 

that we hold national elec-

tions on a regular basis. The 

current NASA budget is 

probably about 0.5% of the 

national budget.  

NASA recently released a 

Global Exploration Strategy 

(GES). This international 

team of space agencies had 

two questions in mind, ñWhy 

are we returning to the 

Moon?ò, and ñWhat are we 

planning to do when we get 

there?ò This ongoing study 

now focuses on two paths for 

the next 25 years, ñAsteroid 

Nextò and ñMoon Next.ò 

The Department of Defenseôs 

(DoDôs) Defense Advanced 

Research Projects Agency 

(DARPA) led a 100-Year 

Starship Symposium in Or-

lando (September 30 - Octo-

ber 2, 2011), related to a 

study starting in the fall of 

2010 and ending on 11/11/11. 

DARPA will award $500,000 

to a winning team to plan 

things for sending humans to 

another solar system within 

the next century without any 

more government funding.  

Until next issue, happy land-

ings!  

From the Editor New Technology, New Directions 
DOUGLAS YAZELL, EDITOR 

Right: From the Wings Over 

Houston airshow this year 

(October 15, 2011), a souve-

nir from James C. McLane, 

Jr., a former AIAA Houston 

Section Chair. Mr. McLane 

was a WW II P-51D fighter 

pilot in 1945. In that same 

Legends & Heroes tent, I 

visited Celeste Graves 

(author, A View from the 

Doghouse, about the WASP) 

and Captain A.J. High, au-

thor of Meant to Fly, and a 

volunteer at the 1940 Air 

Terminal Museum. Image 

credit: Nick King (airplane 

silhouette). 

E-mail:  

editor-in-chief ñatò  

aiaa-houston.org 

Right: Upcoming NASA 

events for the Global Explo-

ration Strategy. Image credit: 

NASA, http://www.nasa.gov/

exploration/about/isecg/ 
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Moon in 3 or 4 days, but a 

more leisurely route is desira-

ble for multiple reasons.  

First, the uninterrupted sea-

son of 42 viable launch days 

would not have been possible 

with short lunar transits from 

Earth.  Second, extended 

trans-lunar cruise permits 

spacecraft systems to be thor-

oughly checked and calibrat-

ed well in advance of LOI.  

Third, LOI propulsion re-

quirements are appreciably 

reduced using a weak stabil-

ity boundary interaction ob-

tained by flying to the edge 

of interplanetary space near 

the first Sun-Earth libration 

point (SEL1). 

Located 1.5 million km from 

Earth in the sunward direc-

tion, SEL1 is a quasi-stable 

"saddle" formed as Earth's 

relatively minute gravity field 

gives way to the Sun's.  Un-

stable motion, equivalent to 

moving on the saddle's con-

vex contour from stirrup to 

stirrup, is along the Earth-Sun 

line.  Stable motion occurs 

transverse to this line, equiva-

lent to the saddle's fore and 

aft concave contour.  Motion 

near SEL1 is therefore chaot-

ic in nature: a small displace-

ment in position or increment 

in velocity can exert dispro-

portionally large trajectory 

changes after a sufficient 

time.  Since both GRAIL 

spacecraft are able to apply 

small trajectory changes inde-

pendently from each other 

whenever necessary, SEL1's 

instability can be turned into 

an advantage as illustrated by 

Figure 1. 
(Continued on page 6) 

hidden from Earth over the 

Moon's farside, GRAIL is 

expected to improve 

knowledge there by a factor 

of 1000.  Neither GRAIL-A 

nor GRAIL-B will be tracked 

from Earth while orbiting 

over most of the Moon's far-

side, but the two spacecraft 

will circumvent this problem 

by tracking each other over 

radio links between them.  

This interface will conduct 

Ka-band ranging, while tim-

ing data are exchanged via S-

band.  An onboard gravity 

recovery processor assembly 

produces radiometric data for 

downlink when the Moon is 

not blocking transmissions to 

Earth. 

Perhaps even more interest-

ing to astrodynamicists are 

the routes GRAIL-A and 

GRAIL-B will take to reach 

the Moon.  These trajectories 

are the focus of this article.  

Although their destination is 

but 400,000 km from Earth, 

each GRAIL spacecraft will 

travel about 10 times that 

distance with respect to Earth 

before reaching initial lunar 

orbit.  The circuitous routes 

GRAIL-A and GRAIL-B will 

take to the Moon require 

112.4 days and 113.4 days, 

respectively.  Approaching 

the Moon over its south pole, 

each will perform a 38-

minute lunar orbit insertion 

(LOI) burn, GRAIL-A's at 

2011 December 31.9 UTC 

and GRAIL-B's about 25 

hours later. 

It would have been possible 

for the Delta II Heavy to de-

liver both spacecraft to the 

Astrodynamics 

Above: NASA GRAIL Mission 

patch. Image credit: NASA 

(thanks to collectSPACE.com 

for making this easy to find) 

GRAIL Takes a Roundabout Route to Lunar 
Orbit 
DANIEL R. ADAMO, ASTRODYNAMICS CONSULTANT 

The Gravity Recovery and 

Interior Laboratory (GRAIL) 

mission departed Earth from 

Cape Canaveral Air Force 

Station Space Launch Com-

plex 17B on 2011 September 

10 at 13:08 UTC, carried by a 

Delta II Heavy launch vehi-

cle.  Liftoff occurred on the 

third day of a launch season 

lasting 42 consecutive days. 

Twin spacecraft, currently 

known as GRAIL-A and 

GRAIL-B, were launched 

aboard the Delta II Heavy.  

Each had a mass of 307 kg at 

launch, 106 kg of which was 

helium and hydrazine for tra-

jectory changes by a  single 

22-N main engine and for 

attitude control by eight 0.9-N 

thrusters.  Beginning 2012 

March 8, the spacecraft will 

conduct their 82-day science 

mission (spanning 3 lunar 

sidereal rotations) while fly-

ing in the same polar lunar 

orbit, initially at a circular 

height of 55 km,   with 

GRAIL-B leading GRAIL-A.  

Mean separation between the 

spacecraft will be controlled 

between 65 km and 225 km, 

in rough proportion to orbit 

height.  Because the space-

craft are solar-powered, their 

science mission is constrained 

to fall between the total lunar 

eclipse of 2011 December 10 

and the partial lunar eclipse of 

2012 June 4. 

As GRAIL's name implies, 

the mission's primary objec-

tive is to map the Moon's 

gravity field, improving near-

side knowledge by a factor of 

100.  Because no spacecraft 

has ever been tracked when 
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Astrodynamics 

Although both spacecraft 

leave Earth's vicinity in close 

proximity at Figure 1's scale, 

they naturally separate from 

each other as SEL1 is ap-

proached in October of 2011.  

Because Figure 1 is plotted in 

an inertial geocentric coordi-

nate system, the sunward di-

rection from Earth rotates 

counterclockwise by more 

than 90Á during GRAIL's 

trans-lunar cruise.  Two black 

arrows pointing away from 

Earth illustrate this rotation in 

Figure 1. 

The Moon makes over 4 com-

plete counterclockwise revo-

lutions about Earth in Figure 

1 during trans-lunar cruise.  

Note that, when the two 

spacecraft reach their destina-

(Continued from page 5) tion, they are travelling in 

very nearly the same geocen-

tric direction as the Moon.  

This condition helps minimize 

LOI propulsion requirements.  

Furthermore, both lunar ren-

dezvous points fall very near-

ly 90Á counterclockwise in the 

Moon's orbit with respect to 

the sunward direction from 

Earth at that time.  This con-

dition equates to the Moon 

being near first quarter phase 

as seen from Earth.  A lunar 

rendezvous near first quarter 

phase is the most direct ap-

proach from SEL1 resulting 

in motion with the Moon in 

its orbit.  According to the 

U.S. Naval Observatory, the 

Moon reaches first quarter 

phase at 2012 January 1.26 

UTC, between the two 

planned LOI burns. 

Figure 2 illustrates details of 

GRAIL trajectories near 

SEL1.  Because this plot is 

with respect to a geocentric 

coordinate system rotating at 

the rate Earth revolves about 

the Sun, SEL1 corresponds to 

a fixed point as annotated in 

Figure 2. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 
(Continued on page 7) 

Figure 1. Geocentric GRAIL trajectories plotted in the inertial ecliptic plane. Time tick labels 

are in year-month-day format. 

Our back cover on page 36 

shows an image of the launch 

vehicle for this NASA GRAIL 

mission.  
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Astrodynamics 

Returning to the SEL1 saddle 

analogy in Figure 2's context, 

the reversal in GRAIL space-

craft motion initially away 

from Earth is achieved by not 

travelling in the sunward di-

rection from Earth farther 

than SEL1.  Cresting the sad-

dle beyond SEL1 along an 

unstable radial contour would 

almost certainly result in de-

parting Earth for interplane-

tary space.  Depending on the 

rate of departure, return to 

Earth's vicinity could occur in 

(Continued from page 6) a few months or perhaps not 

for centuries, if ever.  Chaos 

truly reigns near quasi-stable 

libration points, particularly 

when motion is slow. 

Another means of gaining 

insight regarding GRAIL 

trans-lunar coast is presented 

in Figure 3, which plots geo-

centric osculating semi-major 

axis for each spacecraft as a 

function of time. 

  
(Continued on page 8) 

 

Figure 2. Geocentric GRAIL trajectories in the ecliptic plane plotted near SEL1 using a coordi-

nate system rotating as Earth revolves about the Sun. Time tick labels are in year-

month-day format. 

Below: Artist concept of 

GRAIL mission. Grail will fly 

twin spacecraft in tandem 

orbits around the moon for 

several months to measure its 

gravity field in unprecedented 

detail. Image credit: NASA/

JPL 
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Astrodynamics 

An unperturbed geocentric 

conic trajectory would con-

tribute a horizontal line to 

Figure 3, but solar and lunar 

gravity perturbations play 

major roles in GRAIL trajec-

tory dynamics with respect to 

Earth.  Relatively small dis-

continuous jumps in semi-

major axis are attributable to 

planned spacecraft course 

corrections.  These are anno-

tated with an inferred change 

in velocity (Dv) and UTC 

from GRAIL trajectory target-

ing posted for public access 

on 2011 September 23. 

(Continued from page 7) Terminal lunar approaches by 

both GRAIL spacecraft are 

illustrated in Figure 4, togeth-

er with initial orbits following 

LOI.  Each LOI burn arc is 

approximately centered on 

pericynthion, which falls near 

ascending node on the lunar 

equator.  The shaded portion 

of the Moon in Figure 4 is its 

farside, so the plot is viewed 

in a direction very nearly to-

ward Earth.  Since the Moon 

is in first quarter phase, the 

Sun's illumination would be 

from the left, and the Moon's 

sunset terminator would run 

very nearly vertically to bisect 

the Moon's disc in Figure 4. 

Coasted pericynthion heights 

neglecting LOI are 137 km 

for GRAIL-A and 156 km for 

GRAIL-B.  Most Apollo lunar 

approach pericynthion heights 

were near 100 km, but transit 

time from Earth was never far 

from 3 days.  This invites 

comparisons between 

GRAIL's lunar approach 

speeds and analogous as-

flown reconstructions from 

Apollo.  Such comparisons 

are facilitated by the conic vis 

viva energy integral as pro-

vided in Equation 1. 
(Continued on page 9) 

Figure 3. Geocentric osculating semi-major axis versus time plotted for each GRAIL spacecraft 

during trans-lunar coast. 
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Astrodynamics 

Three as-flown Apollo cases 

are compared with the 

planned GRAIL lunar ap-

proaches in Table 1.  Because 

Apollo 13 suffered a trans-

lunar abort and never per-

formed LOI, its case-specific 

a is obtained prior to a 

"pericynthion +2 

hours" (PC+2) burn. 

A dramatic difference be-

tween Apollo and GRAIL 

cases is evident from their 

(Continued from page 8) Table 1 a values.  With Apol-

lo cases, the a < 0 condition 

indicates a lunar flyby leading 

to escape will occur if a brak-

ing impulse is not applied.  

Assuming conic selenocentric 

motion, the a > 0 condition 

applicable to GRAIL cases 

indicates capture into an ellip-

tical orbit has occurred before 

any LOI impulse.  But the 

large magnitude of GRAIL a 

values, greatly exceeding the 

67,000 km radius of the 

Moon's gravitational sphere 

of influence, is testimony to 

their common SEL1 pedigree.  

Without at least a partial LOI, 

each GRAIL spacecraft will 

escape the Moon after a close 

flyby. 

Table 1 s values confirm the 

roundabout GRAIL route to 

the Moon will reduce LOI D v 
by about 240 m/s with respect 

to faster transits from Earth 

suggested by Apollo as-flown 

trajectories.  Considering it 

would require D v near 670 m/
s for each GRAIL spacecraft 

to achieve a circular lunar 

orbit at 100 km height from 

their respective approach tra-

jectories, this savings is sig-

nificant. 

 

Figure 4.  Selenocentric GRAIL lunar terminal approaches and initial orbits with the plot plane 

near both trajectory planes.  The Moon's farside with respect to Earth is shaded.  Time 

tick labels are UTC in 2011 and 2012 day-of-year/hour:minute format. 

Table 1.  Selenocentric speed (s) comparisons referencing as-

flown Apollo and planned GRAIL lunar approach tra-

jectory cases at an arbitrary 100 km height. 

All planned GRAIL trajectory 

data in this article are ob-

tained from JPL's Horizons 

ephemeris computation ser-

vice at http://

ssd.jpl.nasa.gov/?horizons.  

Background information on 

the GRAIL mission is docu-

mented in a launch press kit 

available for download at 

http://www.jpl.nasa.gov/

news/press_kits/

graiLaunch.pdf.  The GRAIL 

mission home page can be 

accessed at http://

solarsystem.nasa.gov/grail/

home.cfm, and additional 

information is available at 

http://moon.mit.edu/.  Lunar 

phase predictions may be ob-

tained from http://

aa.usno.navy.mil/data/docs/

MoonPhase.php.  Foregoing 

URLs were each accessed on 

2011 September 23. 
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Dinner Meeting 

While Mr. Olson stated that 

NASA has performed amaz-

ing technical feats against 

seemingly insurmountable 

odds in the past, 

his message fo-

cused on NASA 

suffering due to 

lack of a focused 

mission plan, po-

litical indecision, 

and a lack of suf-

ficient govern-

ment funding. 

The Space Shuttle 

Program has suc-

cessfully conclud-

ed, closing one 

chapter in manned 

space flight histo-

ry. The Interna-

tional Space Station (ISS) 

continues our manned pres-

ence in space, writing the next 

(Continued on page 11) 

On Tuesday, September 6th, 

2011, the Houston AIAA held 

its first dinner program of the 

new AIAA year at the NASA 

JSC Gilruth Center. It began 

with the music by Grammy 

award nominee Lydia Salni-

kova and had a very patriotic 

theme. The Clear Lake High 

School Falcon Junior Reserve 

Officersô Training Corps 

marched into the room and 

ceremoniously posted the 

flags on the stage while Lydia 

sang the national anthem  

(The Star Spangled Banner) 

and God Bless America.  A 

short and informal social 

gathering with a cash bar was 

held in the minutes prior to 

the event.  There were several 

notable engineers and digni-

taries in the audience, includ-

ing several astronauts and 

vice presidents of local Hou-

ston aerospace companies. 

Approximately 70 people 

attended. 

The AIAA evening presenta-

tion started with a personal 

introduction by General Joe 

Engle, a remarkable man who 

was both an astronaut and an 

X-15 test pilot. General Engle 

shared his experience as Mr. 

Olsonôs football coach.  

Young Olson joined a football 

team of newly relocated, un-

placed kids who wanted to 

play in the football league. 

Through hard work and deter-

mination the new kids prac-

ticed under Coach Engle, ini-

tially losing but improving 

dramatically. Congressman 

Olsonôs team beat the estab-

lished teams and went on to 

win the League Champion-

ship.   

Congressman Pete Olson Reports on the 
Future of American Space Exploration 
SHEN GE, EDITED BY ELLEN GILLESPIE, DANIEL NOBLES 

Right: General Joe Engle, STS

-2 Commander, and Congress-

man Pete Olson. Since Gen-

eral Engle was the ranking 

military officer at this event, a 

student in the end-of-event 

JROTC ceremony asked for 

Engleôs, ñPermission to strike 

the colors!ò Image credit: 

Josh Daniels 

Right: The Clear Lake High 

School (CLHS) Junior Reserve 

Officersô Training Corps 

(JROTC). The official team is 

seven people, it would seem, 

though only four appeared in 

the ceremonies. Thanks to 

CLHS Principal Dixon and 

Captain Burroughs, and 

thanks to those students! Im-

age credit: Shen Ge and the 

web site (blog) for Lydia Sal-

nikova.  
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Left: Grammy nominee Lydia 

Salnikova performs during 

our dinner meeting. This is 

the third time this Tennessee 

resident traveled to Houston 

to perform at one of our 

events! Image credit: Shen 

Ge and the web site (blog) 

for Lydia Salnikova.  

 

Below: The set list Lydia 

used after singing the nation-

al anthem, The Star Spangled 

Banner. Image credit: Lydia 

Salnikova.  

Page 11 

Dinner Meeting 
chapter on on-orbit research. 

The commercial space sector 

will now work to conduct low 

Earth orbit operations, while 

NASA provides government 

oversight and initiates work 

on the next space frontier 

using a generic rocket and 

capsule. 

Congressman Olsonôs vision 

to accomplish this end is the 

(Continued from page 10) 2010 NASA Authorization 

Act and the NASA Appropri-

ations Bill. The NASA Au-

thorization Act and Appropri-

ations Bill are expected to 

provide isolated NASA fund-

ing. The Authorization Act 

signed on October 10, 2010 

by President Obama gave the 

go-ahead for $58.4 billion to 

be spent on NASA programs 

over the next three years.  

Congressman Olson supports 

George W. Bushôs Vision for 

Space Exploration (VSE) 

which seeks to return a man 

to the Moon by 2020. Con-

gressman Olson plans to fund 

VSE using the two methods 

described above and ended 

his presentation with the fol-

lowing key points: 

1. A long-term Congres-

sional NASA budget 

commitment is needed 

with multi-year appropri-

ation. 

2. A detailed operations 

plan on NASA funding 

expenditures should be 

created prior to fund allo-

cation. 

3. A clearly defined US 

space exploration goal is 

required. 

4. Cut redundant govern-

ment programs (such as 

climate change research) 

so that NASA is focusing 

on its own unique goals. 

5. Work to develop a new 
American capability for 

human space exploration 

as soon as possible. 

6. Non-partisan Congres-

sional leadership for 

NASA oversight. 

Left: Grammy nominee Lydia 

Salnikova sings the national 

anthem as the Clear Lake 

High School Junior Reserve 

Officersô Training Corps pre-

sents the colors. Image credit: 

Shen Ge and the web site 

(blog) for Lydia Salnikova.  
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Rocket Launch 

In 2010, we went to the 

American Institute of Aero-

nautics and Astronautics 

(AIAA) regional student pa-

per conference here in Hou-

ston. At the conference, we 

presented the design and cal-

culations for two rockets we 

worked on that year; one was 

the One Mile One Pound and 

the other was the Transonic 

Rocket. None of us expected 

that a year after the confer-

ence, AIAA would donate 

$2000 for our High Altitude 

rocketry course. The course is 

the highest level of rocketry 

in our program. The objective 

was to design and build a 

rocket that would reach the 

altitude of 100,000 feet.  

Our team started with 15 stu-

dents. They were a mixture of 

students from both the Tran-

sonic Rocket and the One 

Mile One Pound teams. Com-

ing into the class we knew we 

had to build a rocket, but were 

almost completely unaware of 

the difficulties we would face. 

We started off with some very 

extensive calculations in a 

Microsoft Excel spreadsheet. 

It became our rocketôs flight 

profile. Then in November we 

went to NASA for an evalua-

tion about continuing with the 

building of the rocket. The 

presentation was a success. 

Our team had the most accu-

rate flight profile. NASA was 

so impressed they offered to 

create a 3-D flight profile for 

(Continued on page 13) 

High Altitude 
GLENDA REYES, DR. BENJAMIN LONGMIER, EDITIED BY CARLOS SALAMANCA 

Below: Team members: Bot-

tom row left to right, Nicholas 

Robbins, Glenda Reyes, Mi-

chael Jackson, Dr.Le, Steven 

Benitez, Louis Avila. Top row 

left to right, Princelee Fer-

nandes, Carlos Salamanca. 

Image credit: Glenda Reyes 

Right: The rocket on the 

launch rail. Image credit: 

Glenda Reyes 
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us. After our flight profileôs 

evaluation, we designed our 

rocket to fit the specifications 

of the flight profile. The de-

sign was presented to Ad 

Astra Rocket Company in 

front of a panel of 3 judges 

which consisted of Dr. Long-

mier and his colleagues. Once 

our design was approved we 

started ordering parts and 

sending designs to Longhorn 

Steel, the shop that machined 

our parts.  

Airframe 

We started the school year by 

learning about the history or 

rocketry. In the lengthy time-

line of rocketry research we 

learned about the monocoque 

design. This meant that we 

would use the internal com-

ponents as the body rather 

than having the interior com-

ponents and a body tube over 

it. It was easier since we had 

the help of Longhorn Steel. 

We made a rocket that was 

about 23 feet long; it had two 

doors that helped us access 

(Continued from page 12) all of the various valves, 

three 4-feet long fins each at 

120 degrees away from each 

other, and a 13-foot long 

tank. We chose aluminum for 

our rocket because it was 

lightweight and strong. Un-

fortunately the aluminum 

tube had an oval shape to it 

and when we wanted to put 

the phenolic tube it would not 

fit nor did the nozzle nor the 

nosecone. Eventually we 

found a way to fit it all in. 

Propulsion 

The propulsion system faced 

more obstacles than any other 

team task. First it was a prob-

lem with finding someone 

that could make our graphite 

part of the nozzle. Fortunate-

ly we found Mr. Sandifer 

who is our mentor. He was 

able to help us. Another prob-

lem we had was casting the 

fuel grain. The first time we 

attempted to cast the fuel 

grain, we did not have a good 

seal at the bottom of the fuel 

phenolic tube, which is where 

we were going to pour our 

HTPB, which is what we use 

to make the fuel grain. What 

ultimately happened was that 

as we poured the liquid into 

the phenolic tube it all came 

out with only four days be-

fore the launch date. Fortu-

nately, our teacher Dr. Le had 

ordered extra HTPB and we 

had found a solution for the 

cap of the phenolic, but we 

had one more problem; it was 

going to arrive Monday and 

we needed it to arrive on time 

because we were going to 

leave for New Mexico on 

Wednesday. Monday came 

and went but the HTPB had 

not arrived. Dr. Le was track-

ing it via Internet and it now 

said it would not arrive until 

Tuesday at 2:00 p.m. On 

Tuesday we waitedé

waitedéand waited until it 

finally arrived. We met at the 

school at about 5:30 P.M. and 

started mixing the HTPB 

with the hardener until it was 

ready to be poured. We 

poured slowly and fortunate-

ly it did not leak out. We end-

ed at about 9:30 P.M. on 

(Continued on page 14) 

Rocket Launch 

Left: The team after the at-

tempt of the rocket launch 

with parents, teachers, and 

Dr.Longmier ,after a long day 

of work and sadness. Image 

credit: Glenda Reyes 
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Rocket Launch 
Tuesday and we left for home 

to pack for the next day.   

Nosecone and Fins 

The fins did not give us any 

trouble. After we designed 

them and did some calcula-

tions, we were ready for 

Longhorn Steel to machine 

them. The nose cone, on the 

other hand, did give us some 

problems. We decided to 

make it out of fiberglass. We 

had never worked with fiber-

glass so trying to mold it was 

very difficult. We decided to 

make a wooden mold and 

when we tried putting the 

fiberglass over it, it hardened 

too fast. The second time we 

did not have any trouble do-

ing it since we had gained 

experience from the first time. 

However, after it was all 

done, we thought that was it, 

but it wasnôt. When we ar-

rived at New Mexico we dis-

covered that the nosecone did 

not fit into the body. We had 

(Continued from page 13) to sand the inside for almost a 

day and a half and after all 

that sanding it finally fit.  

Recovery 

Initially, we wanted to recov-

er the top airframe. Then we 

thought about recovering the 

nosecone, but at the end we 

discovered we did not have to 

recover the rocket. We decid-

ed to cancel the whole recov-

ery plan. 

Blast Off 

It Started with 5 schools, but 

ended with 2; one of them 

was us, Booker T. Washing-

ton, and the was Fredericks-

burg High School.  

On August 3rd, 2011 we left 

for New Mexico with our 

rocket almost complete. Once 

we got there, we had many 

problems; the nose cone, fuel 

grain, and nozzle did not fit 

into the rocket. We worked on 

the nose cone the night we 

arrived in New Mexico and 

the day after until we got it to 

fit. With the help of Freder-

icksburgôs team, we got the 

nozzle and fuel grain to go in.  

While we were at the launch 

site filling our tank with ni-

trous oxide, the filling valve 

froze, so we couldnôt continue 

filling. At that point we were 

more than half way full but 

still not completely full. After 

that problem, Brett Williams, 

the instructor of the Freder-

icksburg High School team, 

asked us if we wanted to fly 

half-filled or abort; we decid-

ed we wanted to launch half-

filled, but at the same time 

mission control had asked us 

to evacuate because a thun-

derstorm was coming. There 

was a lot of lightning right 

before the crew was getting 

ready to attach the ignition 

system. At that time Brett and 

the crew evacuated the tower 
(Continued on page 15) 

Right: The team putting the 

rocket in the launch rail. Im-

age credit: Glenda Reyes 
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Rocket Launch 
and our rocket was left on the 

tower. About 30 minutes 

passed and Brett and the crew 

went back to the tower to at-

tach the ignition system. By 

that time our team had already 

made the decision to launch 

without a full tank. We heard, 

ñ3, 2, 1ò for the countdown 

from mission control, but 

unfortunately, the rocket did 

not go up. Then the man in 

charge of firing up the rocket 

discovered he did not turn on 

the power which was the rea-

son the rocket did not ignite. 

Immediately, we asked mis-

sion control to give us an ex-

tra two minutes to try to ignite 

the rocket again. Again, ñ3, 2, 

1,ò and smoke came out of the 

nozzle and the rocket stayed 

in the same spot. We had a 

moment of silence and our 

faces just dropped. We waited 

for at least 15 minutes to go 

back to the launch rail to see 

what had gone wrong with the 

rocket. That was when we 

discovered that our ball valve 

did not open to allow the ni-

trous oxide to mix with the 

fuel grain, and we had a leak. 

(Continued from page 14) Even though we did not 

launch our rocket, we still 

have it with us, which gives 

us an opportunity to modify it 

and try to launch it again next 

year. We will not give up 

until we make it to 100,000 ft. 

 

 

Team members: 

1. Project Manager: Nicho-

las Robbins 

2. Glenda Reyes 

3. Carlos Salamanca  

4. Princelee Fernandes  

5. Louis Avila 

6. Steven Benitez  

7. Michael Jackson 

 

Above: Steven, Michael, and 

Nick checking the valves. 

Image credit: Glenda Reyes 

 

 

 

Left: The night before the 

launch Nick the project man-

ager with the help of a teach-

er putting the fuel grain in 

the rocket. Image credit: 

Glenda Reyes 
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Public Policy 

Above: Norman Augustine. 

Image credit: NASA 

The Greatest Obstacle to Human Space Travel 
DOUGLAS YAZELL, EDITOR 

Mr. Augustine was a surpris-

ingly popular speaker for this 

standing-room-only crowd at 

Rice University on September 

14, 2011. The greatest obsta-

cle to human space travel was 

cited as setting goals substan-

tially greater than the means 

available to achieve them.   

Dr. Kamlesh Lulla of NASA/

JSC spoke briefly on behalf of 

the NASA center. A few re-

marks by Mr. Augustine will 

be paraphrased here.  

The Soviets did us a favor by 

waking us up when they 

launched Sputnik. It is not 

obvious if it would be good or 

bad for our country if the Chi-

nese did something similar 

now, such as sending astro-

nauts safely to an asteroid and 

back before us. For the mo-

ment, we cannot get to our 

base in Antarctica without a 

Russian icebreaker.  

We are now at a tipping point 

for human spaceflight. For the 

last 40 years, we sent people 

up into space at an altitude the 

same as the distance from DC 

to Boston, 400 miles. Talking 

to young people, they say 

going back to the Moon was 

their grandparentsô space pro-

gram. Todayôs youth wants 

something new. 

Space inspires more passion 

than most other endeavors.  

The cost of human spaceflight 

is not justified by technology 

spinoffs. Those gains could be 

obtained with much less ex-

pense. The intangibles of hu-

man spaceflight justify the 

cost. Most people agree that 

human spaceflight is worth-

while because we are charting 

a path for the eventual expan-

sion of human civilization 

into space. This program also 

inspires our youth and does 

useful science. It shows what 

American democracy can 

accomplish. We also risk ex-

periencing the fate of the di-

nosaurs: extinction by Earth-

asteroid impact.  

People often ask if our money 

should be spent on cancer 

research or human space-

flight. That question is framed 

improperly. Human space-

flight is compared to other 

programs to see which are the 

most effective. At 7 cents per 

day, human spaceflight is 

very effective and gets includ-

ed every year.  

Human spaceflight had a 

scope and funding mismatch 

in 2009 and 2010. Initially 

(with Constellation), NASA 

leadership believed, with 

some reason, the required 

budget would be available. 

Each year, the actual budget 

came in about a third less than 

NASAôs plans.  

Imagine a program with a 

high fixed cost (burden rate), 

say 50%, starting a 10-year, 

$10B program, then getting 

cut 30%. The fixed costs of 

$5B are not reduced, and the 

results are deadly.  

NASA never has enough 

money for the next program 

and the existing program. 

NASA needs a strong tech-

nology program so that deci-

sion makers 10 years from 

now will have options.  

All human spaceflight pro-

grams now focus on Mars. 

The Augustine Committee 

(2010) described a flexible 

path delivering something 

exciting every few years: as-

teroid rendezvous, astronauts 

at a Lagrangian point, 

astonauts at Phobos and Dei-

mos, the Martian moons, ro-

bots on Mars operated by 

astronauts on Phobos or Dei-

mos. International partners 

are required on the critical 

path for political, technical, 

and monetary reasons, but 

international programs are the 

most difficult to manage.  

We seek a program worthy of 

a great nation.  

Congress cannot legislate 

engineering.  

No ship can explore the dis-

tant horizons while it remains 

safe in the harbor.  

We need nuclear propulsion 

and nuclear power.  

Todayôs human spaceflight 

program is not the same one 

we had before President 

Obama took office, and be-

fore President Obamaôs deci-

sion (in February of 2010) to 

cancel project Constellation.  

We must persuade our politi-

cians that cutting human 

spaceflight programs will be 

as unpopular as cutting Medi-

care. Medicare spills more 

than our human spaceflight 

program spends. We must get 

out and tell the story. People 

will get interested.  

This lecture was part of the 

Space Frontiers Lecture Se-

ries at Rice University. An 

upcoming lecture is this series 

is:  

 
November 9, 2011:  

Long Duration Space Flight ï 

Preparing for and Living on 

the International Space 

Station 

Shannon Walker, Ph.D. 

NASA Astronaut 

 

For more information: http://

spacefrontiers.rice.edu/fall-

2011-schedule/ 
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1940 Air Terminal Museum at Hobby Airport 
An AIAA Historic Aerospace Site 
DOUGLAS YAZELL, EDITOR 

(11 AM to 3 PM on Satur-

days, November 19, 2011, 

and December 17, 2011. The 

theme for that November pro-

gram is not yet announced as 

of this writing. The themes 

for that December program 

are (1) HoustonSpotters.net, a 

web site devoted to plane 

spotting in Houston, and (2) 

the museumôs invaluable vol-

unteers, who make all of the 

museum events possible.  

An e-mail note from the mu-

seum promoted the October 

2011 Wings & Wheels with 

the theme of Hangar Day. 

This included tours of the 

1928 Carter Air-

mail Hangar, 

which houses the 

museumôs collec-

tion of aircraft 

and artifacts.   

A big crowd of 

maybe 200 people 

attended an excel-

lent show by The 

Manhattan Dolls, a Swing-

Style Female Vocal Trio, 

Tuesday, August 23, 2011, 

from 7 to 9 PM. Quite a few 

people danced in front of the 

stage at times during the 

show, a group of dancers who 

are friends of one of the mu-

seum volunteers. This show 

by the Dolls was called Senti-

mental Journey. Such a popu-

lar act will no doubt be sched-

uled for another show soon if 

possible.    

Until next issue, happy land-

ings! (Image credits: the mu-

seum web site, used with per-

mission.) 

Museum 

Above: The museum in August 

of 2010. Image credit: Douglas 

Yazell 

 

For November and December 

of 2011, be sure to visit the 

museum for the Wings & 

Wheels lunch hour programs 

1940 Air Terminal Museum 

 

8325 Travelair Street 

Houston, Texas 77061 

 

(713) 454-1940 - Phone 

 

www.1940airterminal.org 

A bimonthly column about the 

museum.  
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Right: A replica of a 1920s 

Leyat Helica created by 

American Jeff Lane, owner 

of a car museum in the USA. 

This photograph was taken 

in Meursault, France, dur-

ing the 2009 exhibition cele-

brating the 100th anniver-

sary of Marcel Leyatôs first 

flight in the airplane he de-

signed and built. Image 

credit: Jean-Luc Chanel 

dem, without chassis (It used 

a cockpit / cabin.) and pow-

ered by a large tractor propel-

ler with its engine, both posi-

tioned at the front of the cab-

in. 

These vehicles no longer 

needed much of the mechani-

cal equipment we require on 

cars today: no gearbox, no 

clutch or transmission. The 

efficiencies of mass, com-

plexity and cost are obvious. 

That's not all. Without the 

"chain" of mechanical devices 

that usually pass in todayôs 

cars from the engine to the 

wheels via the chassis, the 

cabin size was considerably 

reduced. 

The Helicas were nicely de-

signed with aerodynamics in 

mind. Resistance to the ad-

vancement of a car on the 

road at cruising speed, which 

is most of the journey, con-

sists of 85% air resistance and 

15% rolling resistance. This 

law of physics is still valid 

and Leyat was familiar with it 

between 1910 and 1920, long 

before the era of aerodynamic 

research in automobile de-

sign, which can be dated from 

the 1930s. 

The idea that the vehicle must 

be pulled rather than pushed, 

the idea of dynamic stability 

and aerodynamics, was the 

brainchild of Marcel Leyat 

from the moment he used the 

tractor propeller for propul-

sion, 21 years before Cit-

ro±nôs Traction of 1934. 

With a century of automotive 

progress, the best solution for 
(Continued on page 19) 

3AF MP 

The use of aircraft technol-

ogy in automobiles is an 

area barely begun by Mar-

cel Leyat, a French aviation 

and automobile pioneer 

who worked on it from 

1913 to 1925. It did not end 

well (only about 30 cars 

sold, according to one re-

port). It deserved a better 

fate.  

Leyat named his car the 

Helica, since a big 

(screened-in for protection) 

propeller on the front of the 

car was used for locomo-

tion. The French word for 

propeller is ñheliceò, rhym-

ing with ñhay leaseò, and 

for the French, that is a si-

lent ñh.ò The Helica con-

sisted of a narrow, light-

weight open cockpit for two 

people positioned in tan-

Todayôs Project Leyel and Marcel Leyatôs 
Helica Automobiles of the 1920s 
Jean-Luc Chanel, Chair of the 3AF Light Aviation and Derived Machines 
Technical Committee 

3AF MP: 

lôAssociation Aeronautique et 

Astronautique de France, Midi

-Pyrenees chapter,  

www.3af-mp.fr.  

 

Our French sister section is 

3AF MP. See our web page at 

www.aiaa-houston.org. Click 

on technical committees, Inter-

national Space Activities Com-

mittee (ISAC, chaired by Lud-

mila Dmitriev-Odier). An up-

date to the 3AF MP organiza-

tion chart is on page 27 of this 

newsletter.  
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Left: Three models used by 

Project Leyel; a full-scale 

model for a roomy interior 

design, a half-scale model 

for the placement of equip-

ment, and a model close to 

1 / 5 scale for wind tunnel 

tests. Image credit: Jean-

Luc Chanel.  

balance and propulsion is now 

given by the all-wheel drive 

of the Audi Quattro. 

From 1913 to 1925, the Heli-

ca, liberated from the problem 

of distributing power to four 

wheels, gave the same ride 

and the same advantages as 

todayôs cars (including the 

Audi Quattro) using all-wheel 

drive with much less com-

plexity. 

Todayôs Project Leyel 

Project Leyel is is a project 

about an experimental land 

vehicle, a study project in a 

way. The new vehicle is dif-

ferent from that of Marcel 

Leyat in the sense that there is 

no propeller, no engine and 

no drive system on the front 

of the cabin, but there are four 

mini-turbines placed in the 

sides of the vehicle (two per 

side, powered by electricity 

produced by batteries and a 

(Continued from page 18) single generator). 

Advantages of Project Leyel 

Compared to the Cars of 

Today 

Naural and fundamental safe-

ty is paramount. When the 

wheels are freed of the prob-

lem of motor control, vehicle 

motion no longer depends on 

how well the tires grip the 

road. The wheels merely carry 

the vehicle. Project Leyel will 

take a fresh look at improving 

handling by reducing slip.  

Thus, we have these improve-

ments on all terrains and in all 

seasons, and we will  demon-

strate that with a prototype 

later when it is put together 

and tested. 

Better performance from 

elimination of mechanical 

components is also expected. 

Then it will be possible to 

obtain a vehicle which is safe, 

fast and economical.  

The elimination of many me-

chanical components tradi-

tionally used in a convention-

al car, is an improvement 

(with no compromise) in 

many ways; less material, 

smaller size, less weight, less 

complexity, less cost, less 

pollution, fewer friction loss-

es, and more reliability. The 

number of parts constituting a 

Helica was perhaps 30% of 

that of a classic 1920s car, 

and the mass was 50% of that 

of a 1920s conventional car. 

Each of those many benefits 

listed above helped to create 

the other benefits listed 

above. This will also be true 

of Project Leyel.  

Safety, in the case of the Heli-

ca as well as Project Leyel, 

includes improved ease of 

driving, another benefit  ob-

tained from the removal of the 

transmission: the only com-

mands required are those for 

acceleration and braking; no 
(Continued on page 20) 

3AF MP 
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Right: As for the cabin / 

cockpit for the automobiles 

of Project Leyel, we will 

study a hybrid material 

made of an assembly of 

sandwich metal and glued 

wood. Image credit: Jean-

Luc Chanel.  

shifting gears, no operating a 

clutch.  

The State of Preliminary 

and Future Studies and Ac-

tivities 

The Junior Enterprise of the 

ISAE Ensica, the EPI 

(Studies, Industrial Projects), 

based in Toulouse, France, 

has signed with me in 2009, a 

confidentiality agreement and 

a set of study assignments in 

order of logical design from 

CatiaV5 definition of the ex-

ternal forms of an enclosed 

cockpit / cabin, to the Compu-

tational Fluid Dynamics 

(CFD) software FLUENT 

through, serving as verifica-

tion of assumptions used in 

the studies, notably the princi-

ple of the invention: an active 

aerodynamics, improving 

with the commissioning of 

four mini-turbines. 

I have also approved a suite 

of tests consisting of a single 

mini-turbine, which I will 

soon put into operation for 

testing of noise, fuel con-

sumption and endurance. Af-

ter making drawings, I or-

dered an air intake ring 

(toroidal) and an exhaust pipe 

in order to maximize the mini

-turbine before executing the 

tests of its thrust. 

Finally, my inventorôs patent, 

filed in August 2008, has 

reached a phase of interna-

tional protection. I ordered 

my intern, Alexander 

dôArmancourt (who just fin-

ished his first year at IPSA 

Toulouse), to work on prelim-

inary studies which will result 

in future patents. He did a 

great job. Philippe Mairet 

assisted me in selecting the 

student. 

(Continued from page 19) We will soon study an aero-

dynamic principle: the Chil-

owski effect, discovered 

around 1913. It will generate 

some negative drag, thus ad-

ditional force to drive the car 

forward. 

As for the cabin / cockpit, we 

will study a hybrid material 

made of an assembly of sand-

wich metal and glued wood, 

as shown below in the photo-

graph.  

Disadvantages and Corre-

sponding Paths of Improve-

ment for Project Leyel 

Overall, the Leyat and Leyel 

vehicles perform well at high 

speed and have poor perfor-

mance at low speed. Obstacle 

clearance, steep slopes, and 

low-speed acceleration are 

weak. Marcel Leyat could 

have fixed those things, in 

part, with a variable pitch 

propeller (not available in his 

time), which can act as a gear-

box by adjusting the power 

and traction to the vehicle 

speed and the terrain. One 

related path of improvement 

for Project Leyel is to use at 

least one drive wheel. This 

would be disengaged at high 

speed in favor of the main 

propulsion, and high speed is 

where cars spend most of 

their time. Current plans for 

Project Leyel include at least 

one drive wheel at low speed.  

Passengers can be troubled by 

wind and noise. Project Leyel 

will study the use of a closed 

cockpit. This study is current-

ly underway. 

The rotating masses of the 

mini-turbines: do they present 

a risk of explosion in case of  

impact? Regarding Project 

Leyel, the integration of mini-

turbines as close as possible 

to the centerline of the vehicle 

and the thickness of material 

around the mini-turbines will 

oppose this effect and will 

oppose the energy represented 

by the amount of rotating 

material of these mini-

turbines, energy that we will 

need to reduce by the use of 

lighter but equally opposing 

high-performance materials. 

Noise reduction would also be 

acquired. 

In the case of explosion of the 

mini-turbines of Project 

Leyel, passengers must not be 

injured. Protection must be 

provided in the cabin, protec-

tion such as the components 

of the vehicle of Project Leyel 

(batteries, generators, etc.).  

3AF MP 
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Image credit: DARPA 

star within the next 100 years 

is feasible. The financial track 

was another subject whose 

output I will not summarize 

here.  

The famous Mr. Stewart 

Brand (The Whole Earth Cat-

alog, The Long Now Founda-

tion) chaired a track on philo-

sophical and religious consid-

erations.  

Dr. Harry Kloor chaired a 

track called Communication 

of the Vision. His biography 

in the program says, ñDr. 

Kloor earned the unique sta-

tus of being the first - and to 

date - the only person in the 

world to simultaneously earn 

two Ph.D.s; one in physics 

and the other in chemistry.ò 

At an event-closing session 

with all attendees, Dr. Kloor 

expressed his appreciation for 

a technical presentation by C. 

Maccone of the Internaional 

Academy of Astronautics and 

the Tau Zero Foundation, 

ñSun Focus Comes First, In-

terstellar Comes Second.ò   

This event was a half-day 

Friday, all day and night Sat-

urday, and a half-day Sunday. 

Two panel discussions with 

science fiction writers were 

very popular. The last event 

Saturday night was a story-

telling event called Callahanôs 

Crosstime Saloon, based on 

books by Spider Robinson. 

The writers on these two pan-

els were Stephen Baxter, Dr. 

Gregory Benford, Dr. Geof-

frey A. Landis, Robert J. 

Sawyer, Allen Steele, Eliza-

beth Bear, Joe Haldeman, G. 

David Nordley, Charlie 

Stross, and Vernor Vinge.    

One of the keynote speakers 

was Ariel Waldman of Space-

hack. She is an open science 

strategist and an interaction 

designer.  

Dr. Jill Tarter, Director of the 

Center for SETI Research 

(The Search for Extra-

Terrestrial Intelligence) 

chaired a track on destina-

tions. Dr. Margaret Turbull  

made a presentation called, 

ñTargets in the Search for 

Habitable Worlds: Whatôs 

Out There?ò She is (according 

to newworlds.colorado.edu) 

the New Worlds Observer 

Science Team Lead for the 

Global Science Institure. She 

spoke about a proposed 

spacecraft mission searching 

for Earth-like planets by fly-

ing a telescope and a star-

shade in formation, with the 

separation cited once as 

80,000 kilometers. The dis-

covery of an Earth-like planet 

orbiting another star and ca-

pable of supporting life would 

increase public support for 

missions sending people to 

that destination.  

For me, the symposium was 

worthwhile and inspiring, and 

I will continue to network 

with those attendees for many 

years to come.  

100 Year Starship 100 Year Starship Symposium (DARPA) 
DOUGLAS YAZELL, EDITOR 

I attended this 3-day symposi-

um in Orlando, Florida, from 

Friday September 30 to Sun-

day, October 2, 2011, with 

about 1,200 other attendees. It 

was open to the public and 

registration was free. Dr. Al-

bert A Jackson IV, one of our 

section members, made me 

aware of this opportunity, and 

he attended the symposium, 

too. He my write about it later 

for Horizons, or initiate a 

Lunch-and-Learn on this sub-

ject. I was lucky to spend a lot 

of my time there with another 

section member, George Ab-

bey, Jr.  

Four of us spent a good bit of 

time with NPR reporter Dan 

Grech who drove up from 

Miami Friday night. We 

joined him at the hotel bar 

while he had a late dinner. We 

had a long talk there with the 

five of us, and a Japanese 

physicist (Masataka Nishi) 

made some back-of-the-

envelope calculations that 

mentioned in the following 

radio show. Dan contributed 

his report to Ira Glass and the 

NPR radio show This Ameri-

can Life. That episode is now 

online and easy to access for 

online listening or saving as a 

podcast. The first 10 minutes 

or so of that hourôs show is 

about this event. It is a very 

complimentary summary of 

the event.  

Keith Cowing of NA-

SAWatch.com was there to 

live-blog the event.  

The technical track report by 

Dr. Jim Benford at the end of 

the symposium concluded that 

sending people to the nearest 

See the Calendar on page 28 

for two upcoming lunch-and-

learns related to this subject.  

Links:  

http://www.100yss.org/

index.html 

 

https://www.fbo.gov/index?

id=3e5c070bee3076101187

2793bbe62845 
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APR  
E-Publication 

Shuttle-Derived Personnel Launch Vehicle 
SCOTT LOWTHER, AEROSPACE PROJECTS REVIEW (APR) 

Aerospace Projects Review 

(APR) is presented by Scott 

Lowther, whose unique elec-

tronic publication is described 

as a ñjournal devoted to the 

untold tales of aero-spacecraft 

design.ò More information, in-

cluding subscription prices, may 

be found at the following ad-

dress:  

 

Scott Lowther 

11305 W 10400 N 

Thatcher, UT 84337 

scottlowther ñatò ix.netcom.com 

http://www.up-ship.com  

While Boeing designed the 

Space Freighter for transpor-

tation of cargo to low Earth 

orbit for the Solar Power Sat-

ellite project, transport of 

people was to be by another 

means. While the Freighter 

could of course carry passen-

gers, it was not designed to 

bring down large payloads. 

Passenger transportation, un-

like cargo transportation, re-

quires that the launch vehicle 

be able to bring down as 

much as it takes up. So Boe-

ing, rather than designing an 

entirely new launch vehicle, 

proposed in 1977 a modifica-

tion of the Space Shuttle 

launch system. 

 

The Shuttle orbiter would be 

largely unchanged. The cargo 

bay would carry a special 

passenger module, much like 

a truncated jetliner fuselage; 

fifty passengers could be car-

ried in four-abreast seating. 

The solid rocket boosters 

would be dispensed with and 

replaced with a single conical 

liquid propellant booster. The 

purpose behind replacing the 

solid rocket boosters was to 

reduce the cost of launch; to 

that end, the booster was sim-

plified as much as possible. 

Instead of conventional tur-

bopump-fed rocket engines, it 

was a pressure-fed design 

fueled by liquid propane 

burning liquid oxygen. The 

tanks were thick (up to one 

inch) welded aluminum in 

order to withstand the internal 

pressure. A consequence of 

that was that the structure of 

the booster would be very 

strong and resistant to dam-

age, and presumably easy to 

refurbish between flights. To 

aid in splashdown, the booster 

was given an auxiliary pro-

pulsion system of ten pressure

-fed N2O2/UDMH rocket 

engines for terminal decelera-

tion before splashdown. 

 

The external tank was given a 

few modifications. Obviously 

it needed modifications to 

alter the attachments from the 

side-mounted RSRMs to the 

aft-mounted propane booster. 

But since the vehicle was 

staged serially (the SSMEs on 

the orbiter would not be start-

ed until burnout of the boost-

(Continued on page 23) 
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 E-Publication 

er), the external tank did not 

need the same propellant 

loading; it was estimated that 

166 metric tons of propellant 

could be saved. The tanks was 

therefore reduce slightly in 

length, saving a bit of weight. 

 

The target orbit for the per-

sonnel-carrying shuttle was 

477 km altitude circular at 31Á 

inclination, with a net payload 

of 73,550 kilograms. The pro-

gram was expected to acquire 

26 boosters, ten new orbiters 

and 3,584 external tanks. Av-

erage cost per flight was ex-

pected to be $12,619,000, in 

1977 dollars. 

(Continued from page 22) 

In our last issue of Horizons, 

the subject of this bimonthly 

APR article by Scott Lowther 

was the Boeing Space 

Freighter. See www.aiaa-

houston.org. 
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NASA Contract Gives Spaceport America "Shot In The Arm." 

The Las Cruces (NM) Sun-News (10/16, Alba) reports, "NASA's recently announced plan to 

buy flights from two companies that will launch from Spaceport America gives the $209 million 

project a shot in the arm, as the facility preps for a ceremonial dedication of its largest building on 

Monday and the overall project inches closer to completion, supporters said last week." According 

to the article, state Sen. Mary Kay Papen said NASA's contracts with Virgin America and UP Aer-

ospace give the spaceport more "credibility." 

The AP (10/15) reported New Mexico Gov. Susana Martinez "will join British billionaire Sir 

Richard Branson to mark the start of his company, Virgin Galactic, being at Spaceport America." 

Also at the event this week will be "Congressman Steve Pearce, NASA representatives and space-

port executive director Christine Anderson." 

JAXA Releases Largest Asteroid Database. 

Japan's Yomiuri Shimbun (10/18) reports JAXA "has made available to the public the world's 

largest database of asteroids in the solar system." The database was developed using information 

from the Akari spacecraft. 

Right: Jon Charles Axford, 1944 - 2011. Jon 

was an important member of the Apollo 

team. He was a procedures developer for 

Apollo abort operations in the old Flight Crew Support Division. Jon came 

to NASA as a co-op in 1963 and worked as NASA a civil servant until he 

retired in 1999. He also worked procedures for Skylab and space shuttle 

flight software. Image credits: John Mofitt. 

 

Current Events 

Right: Martin David Jenness, 1935 - 2011. Mr. Jenness was part of the origi-

nal NASA Space Task Group, joining up in 1960. For Apollo 8, he was the 

technical assistant to the chief of Mission Planning & Analysis Division 

(MPAD). His primary responsibility was developing the reference mission, especially the trans-lunar orbit portion. 

He was in the staff support room during that phase of the flight. Seeing the trajectory telemetry from the Moon match 

his calculations was his ñdefinition of elation.ò Image credits: Douglas Yazell, from the AIAA Houston Section ñ40th 

Anniversary of Apollo 8ò lunch-and-learn of December 19, 2008. AIAA Houston Section (editor-in-chief ñatò aiaa-

houston.org) has a NASA DVD of that event (video and audio) and a supplemental CD. Text credit for the above: Jen-

ness biography from that event. Editorôs note: Martyôs career included the military: the U.S. Navy.  

After an extended illness, Marty Jenness passed away on Friday August 19, 2011. He is survived by 

his wife Phyllis, his son David, his daughter Karen DeJong and her husband Eric, and a grandson Preston 

DeJong. 

Marty joined the NASA Mission Analysis Branch of the Mission Planning organization in early 1962. 

The organization was later to become the Mission Planning and Analysis Division (MPAD) under the able 

leadership of John Mayer and Carl Huss. In the early months in Houston, MPAD worked out of the tempo-

rary office facilities in the Houston Petroleum Center on the Gulf Freeway. During the early development 

of the Johnson Space Center (JSC) facility in Clear Lake, MPAD moved to the new facility. 

Marty was initially assigned to the Lunar Trajectory Section of the Mission Analysis Branch and be-

gan his career as a lunar trajectory specialist. His primary expertise was in spacecraft guidance, naviga-

tion & control (GN&C); he specialized in spacecraft ñattitude and pointingò and attitude control.  

Martyôs significant contributions to the development of integrated lunar mission planning and analy-

sis capability were instrumental in meeting NASAôs goal of landing astronauts on the Moon. In the early 

1960ôs, capability was developed from the bottom up. There were no text books to guide the way. 

During his long NASA career Marty supported most major programs, including the Earth Resources 

Program, Apollo-Soyuz, the Space Shuttle Program, and Space Station. He supported payload and experi-

ment mission planning and integration for all of these programs.  

Marty retired from MPAD around 1989. During his career he gained the 

respect and friendship of colleagues across the agency. He will be greatly 

missed. Text credit: Hal Beck.  

Jon Axford  

1944 ñ2011  

Marty Jenness  

1935 ñ2011  

AIAA Daily Launch 

Obituaries 
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Staying Informed 

October 11, 2011 

Virgin Galactic Appoints For-

mer NASA Executive as Vice 

President of Operations Vir-

gin Galactic is pleased to an-

nounce the appointment of 

former NASA executive Mi-

chael P. Moses as the Vice 

President of Operations. Just 

days prior to the dedication of 

the companyôs operational 

headquarters at Spaceport 

America in New Mexico, 

Virgin has named the highly 

respected human space flight 

leader to oversee the planning 

and execution of all opera-

tions at the site of the compa-

nyôs commercial suborbital 

spaceflight program. 

Following a distinguished 

career in NASAôs recently-

retired Space Shuttle Pro-

gram, Moses brings to Virgin 

Galactic a proven record of 

safe, successful and secure 

human spaceflight missions, 

spaceport operations, and 

human spaceflight program 

leadership. He served at the 

NASA Kennedy Space Center 

in Florida as the Launch Inte-

gration Manager from 2008 

until the landing of the final 

Shuttle mission in July 2011. 

He was responsible for super-

vising all Space Shuttle pro-

cessing activities from land-

ing through launch, and for 

reviewing major milestones 

including final readiness for 

flight. 

He also served as chair of the 

Mission Management Team 

and provided ultimate launch 

See page 29 for news about 

the new NASA Space Launch 

System (SLS).  

Left: Mike Moses. Image 

credit: Virgin Galactic 

Virgin Galactic press release.  

Tara Hyland, MCC, ASA, Virgin Galactic Accredited Space Agent (ASA), Director, Leisure 

Marketing - US at CWT Vacations, Houston, Texas USA 

Dome of an Idea 
 

James C. McLane III suggests 

putting a space shuttle orbiter 

in the Astrodome, along with 

the Saturn V rocket from 

Rocket Park at NASA/JSC. 

His letter appeared in the 

Houston Chronicle of October 

8, 2011. Here is a link to that 

letter: http://www.chron.com/

opinion/letters/article/NASA-

and-other-space-concerns-

2208398.php 

 

Editor: James later said it is 

probably feasible to display 

the entire space shuttle stack 

(solid rocket boosters, exter-

nal tank, and a real orbiter) 

depicting a realistic ascent at 

an angle in the Astrodome.  

decision authority for the final 

12 missions of the Space 

Shuttle Program, directly 

overseeing the safe and suc-

cessful flights of 75 astro-

nauts. 

Moses will develop and lead 

the team responsible for Vir-

gin Galactic spaceship opera-

tions and logistics, flight crew 

operations, customer training, 

and spaceport ground opera-

tions, with overall operational 

safety and risk management 

as the primary focus. 

ñBringing Mike in to lead the 

team represents a significant 

investment in our commit-

ment to operational safety and 

success as we prepare to 

launch commercial opera-

tions,ò said Virgin Galactic 

President and CEO, George 

Whitesides. ñHis experience 

and track record in all facets 

of spaceflight operations are 

truly unique. His forward-

thinking perspective to bring 

the hard-won lessons of hu-

man spaceflight into our oper-

ations will benefit us tremen-

dously.ò 

Prior to his most recent 

NASA role, Moses served as 

a Flight Director at the NASA 

Johnson Space Center where 

he led teams of Flight Con-

trollers in the planning, train-

ing and execution of all as-

pects of Space Shuttle mis-

sions. Before being selected 

as a Flight Director in 2005, 

Moses had over 10 years ex-

perience as a Flight Controller 

in the Shuttle Propulsion and 

Electrical Systems Groups. 

Moses said, ñI am extremely 

excited to be joining Virgin 

Galactic at this time, helping 

to forge the foundations that 

will enable routine commer-

cial suborbital spaceflights. 

Virgin Galactic will expand 

the legacy of human space-

flight beyond traditional gov-

ernment programs into the 

worldôs first privately funded 

commercial spaceline.ò 

Moses holds a bachelors de-

gree in Physics from Purdue 

University, a masters degree 

in space sciences from Florida 

Institute of Technology and a 

masters degree in aerospace 

engineering from Purdue Uni-

versity. He is a two-time re-

cipient of the NASA Out-

standing Leadership Medal as 

well as other NASA commen-

dations and awards.  

 

 

Mike Moses Moves to Virgin Galactic 
PRESS RELEASE FROM VIRGIN GALACTIC 

Below: A letter to the editor.  

http://www.chron.com/opinion/letters/article/NASA-and-other-space-concerns-2208398.php
http://www.chron.com/opinion/letters/article/NASA-and-other-space-concerns-2208398.php
http://www.chron.com/opinion/letters/article/NASA-and-other-space-concerns-2208398.php
http://www.chron.com/opinion/letters/article/NASA-and-other-space-concerns-2208398.php
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Section News 

Above is our ever-changing 

org chart, a snapshot taken 

from www.aiaa-houston.org 

on Monday, October 8, 2011. 

Tradition states that the Com-

munications Chair has four 

boxes under it: Publicity, 

Webmaster, E-Mail, and 

Newsletter Editor. By combin-

ing Communications & Pub-

licity, we accurately showed 

that Matthew Easterly was 

serving in both roles. But by 

not having a separate Publici-

ty box saying ñOpenò, we 

passed up an opportunity to 

advertise that opening. Mat-

thew Easterly and Joel Hen-

ray (E-Mail Chair) are reluc-

tantly leaving those roles, so 

please help them and us in 

finding new volunteers.  

Our Young Professionals 

Chair Michael Frostad did a 

great job leading the Yuriôs 

Night Houston team for the 

past few years. He would like 

to have someone else take 

over that role for that annual 

event. It takes place in April 

of each year.  

Both the Communications & 

Tracking and the Space Com-

mercialization technical com-

mittee are open / inactive. 

Volunteer now and interact 

with mirror committees on the 

national level! Ted Kenny has 

replaced Chester Vaughan as 

Chair of the History technical 

committee. Chet did a great 

job there for years! Bill At-

well is also stepping down 

after years or decades in that 

role as Chair of our Life Sci-

ences, Space Processes, and 

Human Factors technical 

committee. Please help Bill 

and our section to find his 

replacement. Do you want to 

create a new technical com-

mittee? Contact us!  

The American Institute of 

Aeronautics and Astronautics 

H
o
u
s
t
o
n

 

Above: Image credit: public 

domain.  


