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Our Goals in Human Spaceflight May
Now be Shortsighted...

DANIEL NOBLES, CHAIR

It has been my honor to represent you
as chairman of the Houston Section. This
last dinner meeting (described in an article
in this issue) has had my mind spun up
almost constantly. It has renewed my
childhood dreams of reaching out to the
stars and going beyond our own solar sys-
tem, boldly where no one has gone before.
While we squabble over an asteroid, the
Moon, or Mars, I feel that Dr. Harold
“Sonny” White given us a new vision. He
has now proven the concept of faster than
light travel, making it appear practical
within the next decade.

I have to wonder if it would be easier
to build this “warp drive” field, strap on a
few VASIMR-type engines, and spend
two months traveling to a more Earth-like
planet around a nearby star. The infra-
structure could be significantly easier if
the planet is already full of water and
breathable gases at a reasonable tempera-
ture. If the planet is inhospitable, the vehi-
cle’s occupants can turn around and be
home in two months.

Let us not get hung up on the destina-
tion, when we now have the capability of
reaching so far into the galaxy so quickly.
Let us not argue over asteroids and moons
when we now can go beyond not just the
surly bonds of earth, but beyond our own

solar system and visit another solar sys-
tem. The future is ours for the taking. Let
us reach out to our leaders and encourage
them to support interstellar exploration
within the next decade.

Thank you for your continued support
of the ATAA Houston Section, and the
opinions expressed above are those of my
own, not those of my employer, NASA, or
the AIAA Houston Section.

Sincerely,
Daniel Nobles, Chair

chair2012@aiaahouston.org
(Daniel A. Nobles)

Links:
https://people.nasa.gov

Left and Above: Updated artist concept
based on Dr. White’s theoretical findings,
rendered by Mark Rademaker with art-
work and inputs from Mike Okuda.
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From the Editor

E-mail:
tor2012/[at] aiaahouston.org

www.aiaahouston.org
An archive for Horizons on a
national AIAA website is here.

Submissions deadline:
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July / August 2013 issue,
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Penguins, Alligators and a New Painting

DOUGLAS YAZELL, EDITOR

Paul Fjeld volunteered the cover story for this
issue. We are fortunate to have his new work
of art, an acrylic painting, appear here first.

James C. McLane, Jr. sent us the text of his
speech from our June 13, 2013 dinner meeting.
The meeting was dedicated to his late father,
James C. McLane, Jr. Maybe in upcoming
issues we can present that speech along with
related images.

We welcome the Johnson Space Center Astro-
nomical Society as regular contributors for
Horizons.

The 100 Year Starship (/00YSS) 2013
Symposium registration is now open: Houston,
Thursday through Sunday, September 19-22,
2013. Paul Gilster of Centauri Dreams reports

P Seaworld

on a recent Starship Century symposium in San
Diego. His first blog entry on that subject pre-
sents a photo that includes our Section member
Dr. Albert A. Jackson I'V.

I have been writing in this column about the
Boeing Way alligator and the Park Shadows
Trail (PST) alligator in the Bay area Blvd ditch
that leads to the nearby Armand Bayou. I have
not seen the Boeing Way alligator for a few
weeks. I fear that after years of living in that
same spot, it is now gone. The PST alligator is
alive and well. A Game Warden killed a nearly
ten-foot alligator on Clear Lake City Blvd (the
2900 block, not far from the Randalls grocery
store and the Bay Oaks golf course). Two local
television news reports from the NBC and ABC
networks reported that story, as well as the Hou-
ston Chronicle and the Citizen newspapers.

£ ssssesd
Ssss asassessd 1

Above: The Southwest Airlines jet Penguin One in Portland, Oregon. Hobby Airport in Houston is one of the biggest and one of the
first two hubs for this airline. This jet was born (via a new paint job) on June 20, 2013. Thanks to Phil Hyde of HoustonSpotters.net
for putting us in touch with the photographer. A Southwest website page provides details about Penguin One and the other twelve
Southwest Specialty Planes. One of them is California One, shown on a later page in this issue. Image credit: Russell Hill.
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The Biggest Myth about the First Moon Landing

PAuL FJELD, SPACE ARTIST

We all know the Apollo 11

calling out numbers relating

Ever since then the story

The countdown that Charlie
Duke was radioing to the

story. Many of us were to where they were and how headline has been, “The dra-
“there.” If you're older than  fast they were going as they matic first Moon landing of crew  was actually t‘? a
44 years, you were watching ~ worked to make that final first ~ Apollo 11 succeeded with “bingo” point, a modified

TV that summer of '69, even
if you were a baby, though
babies didn't understand what
all the fuss was about. Neil
Armstrong was guiding him-
self and his crewmate, Buzz
Aldrin, in that odd creation of
the early space program, Ea-
gle, the Lunar Module (LM),
nearer and nearer to the
Moon’s surface. It was very
exciting to listen. Aldrin was

touch by humanity on a celes-
tial object. The other voice
was that of Houston (NASA
Mission Control), CAPCOM
(capsule communicator)
Charlie Duke, mostly saying
that things were going okay,
but, at the end, doing a count-
down. “Sixty seconds.” Then,
“Thirty seconds!” Finally we
heard, “Contact light!”

only twenty seconds of fuel
remaining!”

No! The biggest myth about
the first Moon landing is
those twenty seconds. Arm-
strong and Aldrin could have
stopped their approach a few
feet above the lunar surface
and stayed there for more than
a minute before letting Eagle
drop safely to the surface.
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Above: Side profile showing the Lunar Module Ascent and Descent Stages with the Descent Propel-
lant Tanks surrounding the main engine. For complete drawing set go to:
http://www.ibiblio.org/apollo/Documents/LM_Structures/

version of a call that many
pilots on combat missions
have heard, “Turn back now
or you won't have enough fuel
to get home!” The Lunar
Module had two options
worth thinking about during
its descent, a touchdown and
an abort. Its main propulsion
system was a 9,700-pound-
thrust throttleable engine.
During final descent, it need-
ed to put out about 2,600
pounds of thrust, 25% of its
design maximum of 10,500
pounds of thrust, to hover the
LM in its half empty state
under lunar gravity. If that
descent engine suddenly quit,
Armstrong would punch an
“Abort Stage” button, initiat-
ing a sequence that would cut
loose the descent stage from
the ascent stage, where the
crew lived, and ignite the as-
cent engine.

This abort was a tricky thing.
It would take a couple of sec-
onds for the sequence to com-
plete, and all the while the
Moon would be pulling them
down closer to a potential
crash landing. If for some
reason they knew they had to
abort, the best way would be
to burn full throttle on the big
descent engine until it ran out
of propellant, then separate
from it and ignite the smaller
3,500-pound-thrust ascent
engine. If, during a landing,
they were in trouble and got
near the point where the de-
scent engine would be starved
of fuel, the mission planners
saved five seconds of descent
engine burn time at full throt-
tle to loft them to a safer alti-

(Continued on page 6)
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(Continued from page 5)

tude. During those five sec-
onds, they would have time
for staging, pressurizing of
the ascent tanks, and ignition
of the ascent engine.

Five seconds of thrust at full
throttle corresponds to twenty
seconds of thrust at 25% of
full throttle. This is why the
bingo call was actually a
“Land in twenty seconds or

abort now!” decision point.
For example, if Armstrong
had been flying when Duke’s
countdown reached zero and
Armstrong was still 60 feet
above the lunar surface, but
coming down smoothly with a
three-feet-per-second velocity
to a safe spot, his decision
would definitely have been to
continue with the landing.

That adds another twenty sec-
onds to the mythical twenty
seconds, getting us to forty
seconds of flight time left at
landing. The remaining part
of that “more than a minute”

L
-
-3
’?..
7

is a tale of slosh in the propel-
lant tanks.

When Grumman engineers
designed the LM propellant
storage, they settled on four

domed  cylindrical  tanks
mounted in the descent
stage’s cruciform structure

(cross-shaped as seen from
above), two tanks for the oxi-
dizer (one in front and one in
back) and two tanks for the
fuel (one on the left side and
one on the right side). Each
tank was identical. Propellant
in a tank is excited by sharp
movement or rhythmical puls-

Above: Descent Stage cruciform structure mounted in a rotate and clean facility at Grumman
plant. Four propellant tanks surround a central opening where the Descent Engine will be in-
stalled. Note the feed and balance lines leading to a single Oxidizer line (upper) and Fuel line

(lower) in the center. (Courtesy Northrop Grumman History Center)

es. The propellant can swirl,
rock or even plunge up and
down relative to the bottom
exit. This was understood at
the beginning of the Apollo
program. Grumman built a
plexiglass half-tank to study
these motions. After eight
months of testing in 1965,
Grumman decided that a
small anti-vortex baffle sur-
rounding a zero-g can, where
the propellant was pushed
into the engine feed lines,
would be sufficient to keep
the fluid from sloshing about
too much.

A propellant quantity measur-
ing gauge was bolted to the
bottom of each tank near the
feed port. It sensed how much
remained in the tank and
would latch a low-propellant-
level light in the cockpit when
there was 5.6% of the propel-
lant left. For the first Apollo
Moon landing, as Armstrong
maneuvered past a boulder
field, the low-propellant-level
light was latched to the on
position well before touch-
down. Flight controllers had
expected the fuel gauge’s low
-propellant-level light to turn
on at about the time of touch-
down. That's what happened
during the training runs.

For this first Moon landing,
Armstrong flew the Eagle LM
for more than a minute past a
nominal (as designed) descent
trajectory. But there is more
to this part of the story. When
Armstrong made some vigor-
ous control inputs during the
final landing phase, fuel slosh
uncovered the DES 2
(Descent #2) tank gauge. Well
after the flight, engineers con-
cluded the low-propellant-
level light was turned on be-
tween 30 to 45 seconds early!

So we now know that Arm-
strong had at least 20 + 20 +

30 =70 seconds of flight time
(Continued on page 8)
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Above: Lunar Module Eagle moments after the left-hand probe contacts the moon's surface (shown on right) still nearly five feet up,
its engine blasting a dust sheet in all directions. The spacecraft attitude is shown four seconds before final touchdown as Neil Arm-

strong has arrested a leftward drift (north) but overcorrected so the LM is here beginning to slide to the right (south) in the picture.
Original acrylic painting by Paul Fjeld.
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(Continued from page 6)

remaining (even though the
LM crew and Houston could
only count on 40 of them)
before he would have crashed
into the Moon in an Eagle LM
starved of vital fuel.

The Apollo 11 Moon landing
was nonetheless very dramatic
for many reasons, including:

e When the Eagle LM separat-
ed from its mothership Co-
lumbia and spent an orbit
preparing for the landing, a
combination of single jet
maneuvering (uncoupled
firing) and un-modeled lu-
nar mass concentrations
(mascons) put the LM
slightly off of its expected
orbit plane. When Houston

controllers put a measured
velocity into Eagle's comput-
er without updating Eagle’s
position, it approached an
abort boundary early.

Later, a poor interface be-
tween how the primary and
abort guidance systems re-
ported some unneeded radar
pointing angles caused the
Eagle LM guidance comput-
er to waste more than ten
percent of its cycles and
overload five times.

As Armstrong began the
final landing in earnest, his
maneuvering was “flinging”
the Inertial Measurement
Unit (IMU) fore and aft
about the center of mass of
the LM, causing the guid-
ance computer to calculate a
wildly fluctuating throttle
command for a fictitious
drop or rise of the spacecraft.
This “IMU bob” was the
first indication of a serious

—__

instability in the throttle
control logic of the LM’s
computer.

o This instability was exacer-
bated by a bad constant
number the computer used
for the lag between when it
issued a throttle command
and when it expected the
command to be realized by
a certain thrust. The com-

puter’s lag value was 0.2
second when the real lag
was only 0.075 second. It's
quite possible that the com-
puter would have com-
manded full throttle at some
point, wrecking the landing
and causing an abort, if
Armstrong had been flying

(Continued on page 9)

Above: Plexiglas slosh rig at Grumman, 1965. Results from
these tests led to the small anti-vortex baffle which was insuffi-
cient to cope with propellant slosh. (Courtesy Northrop Grum-
man History Center)

Above: Technicians demonstrating the baffle install technique
on a LM Test Article at White Sands, New Mexico. Note the
small 2.4 inch diameter hole where the Propellant Quantity
Gauge is bolted to the bottom of the tank. (Courtesy Northrop
Grumman History Center)

Above: Technician demonstrating “ship in a bottle” installation
of a slosh baffle in a tank mockup at Grumman, Bethpage NY on
August 19, 1970. (Courtesy Northrop Grumman History Center)
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more erratically than what he
admitted to.

Armstrong was confused by
the dust streaming away
from the descent engine's
plume slamming into the
Moon, which made it diffi-
cult to judge his real speed
relative to the surface. He
ruefully called his control
just  before  touchdown
“spastic,” overcorrecting for
a right drift and landing with
a velocity of two feet per
second going left. His LM
had also drifted in yaw, turn-
ing slightly more towards the
Sun, putting the shadow of
Eagle to the right of his win-
dow, depriving him of a use-
ful guide to his final seconds
before landing.

There is plenty of drama in the
real story of Apollo 11. The
fact that Neil Armstrong land-
ed Eagle with more than a mi-
nute (much more than twenty
seconds) of fuel remaining
does not diminish the thrill of
the accomplishment.

Lunar Module Propellant Slosh after Apolio 11

The loss of half a minute of flight time due to slosh was important. NASA engineers had planned
for some contingencies in the delta-V (change in velocity) budget for the LM, but the weight of
the spacecraft was so critical that nothing could be wasted. On the next flight after Apollo 11, Pete
Conrad and Alan Bean landed their Apollo 12 LM, but the low level light was turned on early
again. Apollo 13 went to the Moon with its LM propellant tanks wired for high-rate telemetry that
would characterize the slosh dynamics, but the moon landing never happened. (Apollo 13 astro-
nauts Jim Lovell and Fred Haise were even more disappointed than the propellant tank engineers.)

By that time, Grumman and Langley Research Center engineers had done more exhaustive tests
than those done with a plexiglass slosh rig five years earlier. They came up with a design for baf-
fles that they believed would work, but now they faced the remarkable problem of how to get that
design into the already-built tanks for the next LM to fly. The final three LMs (for Apollo 15, 16
and 17 missions) were to have their tanks expanded for extended-stay flights, so baffles could be
installed when the tanks were cut open, but the Apollo 14 LM needed a special solution.

In August of 1970, Grumman technicians demonstrated a way to build a 17-inch-diameter, 8-inch-
high multi-finned baffle through the hole where the propellant quantity gauge was bolted and se-
cure it to the base of the tank. The hole was 2.4 inches in diameter! NASA program managers
were impressed after witnessing this clever design and careful work. It was like building a ship in
a bottle. Grumman installed the baffle in a flight configuration LM at their test site in White
Sands, New Mexico, before committing to installing it in the next LM in the NASA Kennedy
Space Center clean room. When Apollo 14 flew with Alan Shepard commanding, his LM Pilot Ed
Mitchell remarked on how smooth their descent was with very little thruster firing needed to
counter any wayward torque. They landed with no loss of nominal flight time.

5.0-cm-diameter,
ventilated PQGS tube

Capacitance-type
depth sensor

127.0-cm-diameter
LM propellant tank

i ki
|
|
|
|
|
I
|
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|
I o 6.7 % propellant level
| o at low-level indicator
il E=ali activation
\ T
Slosh — 11
11
\>,/ : I Low-level alarm indicator at
S |0= ‘ nominal 25.4-cm depth (5.6%

\ or 116 seconds fuel-burn time)
Tube liquid vent holes

Above: Schematic showing a slosh wave uncovering a low light sensor in the Propellant Quantity Gauge System indicating 5.6%
remaining instead of 6.7%. (From: NASA TM X-2362: “Investigation of Slosh Anomaly in Apollo Lunar Module Propellant Gage”)

(Continued on page 10)
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Above: Slosh baffle halfway in-

stalled in a Grumman tank
mockup. The thin wall of the cylin-
drical baffle structure permitted it
to be rolled up and inserted
through the 2.4-inch diameter hole
at the base of the tank. Note the
small zero-g can and perforated
anti-vortex baffle which was part
of the original design. (Courtesy
Northrop Grumman History Cen-
ter)

Above: Author Paul Fjeld in 2001
trying out the KSC Lunar Module
Simulator, now displayed at the
Cradle of Aviation Museum, East
Garden City, New York. Fjeld was
the LM-13 spacecraft exhibit man-
ager there. He was also the last
NASA Artist of the Apollo program.
He is currently working on a series
of paintings showing the drama of
the early US manned space pro-
gram from Mercury to Apollo. Im-
age: J. Randy Attwood.

Above: The author Paul Fjeld in front of the Lunar
Module #13 display at the Cradle of Aviation Museum
in East Garden City, New York. Fjeld was the space-
craft manager for the exhibit. Image credit: Alan
Contessa.

Above: 17-inch diameter flight baffle installed in LM-10 (for Apollo 15)
before the propellant tank was enlarged and re-welded. (Courtesy

Northrop Grumman History Center)

Above: Neil Armstrong in the NASA KSC (Cape Canav-
eral) Lunar Module (LM) simulator in June of 1969.
Image credit: NASA.
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TARC 2013 (Team America Rocketry Challenge)

HAROLD LARSON

TARC, or Team America Rocketry
Challenge, is a national contest for grades
7-12, requiring teams of students to de-
sign, build and launch a rocket containing
one or two raw, grade-A large eggs to a
target altitude of about 800 feet, and
spend 48-50 seconds in the air while do-
ing so. About 750 teams enter nationally.
When they are ready, they conduct local,
witnessed “qualification” flights. The best
100 of these teams (based only on altitude
and air time results) are invited to the fi-
nals at The Plains, Virginia, about forty
miles west of Washington DC. This annu-
al contest has been sponsored by the Aer-
ospace Industries Association (AIA) and
the National Association of Rocketry for
the last 12 years (www.rocketcontest.org).
Teams close to Johnson Space Center
have practiced and qualified with the
NASA Houston Rocket Club in the field
behind Building 14 since TARC began.

Air time is measured visually by
stopwatch, while altitude is measured by
an  onboard  barometric  altimeter

(www.perfectflite.com). Of course, the
egg(s) must remain unbroken. Rocket
motors are either Estes black-powder mo-
tors or the newer Aerotech “composite”
motors, available commercially in larger
hobby shops. Rockets must be designed
and built by the students teams involved,
and several Computer-Aided Design
(CAD) programs exist for model rocketry
to aid in this effort.

Of course, there will be differences
between the actual performance of the
rocket and the design. This will require
additional team design work to understand
and correct what happened. The CAD
simulation only estimates a drag coeffi-
cient, and does not incorporate Computa-
tional Fluid Dynamics (CFD). Aerody-
namic drag is very important to model
rocketry, so craftsmanship and quality of
the painted finish will affect performance
of the rocket. Additionally, predicted and
as-built masses are usually different, and
the wise team will include provision for
ballast in the nose cone.

National Association
of Rocketry

Locally, Seabrook Middle School, St.
Thomas High School (HS), Clear Falls HS,
and Clear Lake HS have participated in
TARC. A Seabrook Middle School launch
appears in the figure. Scale is provided by
the launch rod, which is six feet long. The
rocket, which had a launch mass of 420
grams, clears the rod in about 0.25 seconds,
implying a thrust of 31 Newtons. This cal-
culated thrust is in reasonable agreement
with the published thrust curve of the
E15W motor that the Seabrook team used
(www.thrustcurve.org).

Teams from Seabrook Intermediate
and Clear Falls HS were among the 100
TARC finalists. They participated in the
national fly-offs at The Plains, Virginia.
Seabrook finished 42™, while Clear Falls
finished in 6™ place. The Clear Falls Purple
Pumas were presented with their prizes and
a trophy by AIA President and CEO Mari-
on Blakey (left), NASA Administrator
Charles Bolden, and NAR President Ted
Cochran (behind).

SPACE INDUSTRIES
SSOCIATION

“' gketcontest.org .rocketc g

- W ion.
'k" .N
l

o .

v iapus
UATION

msmcl >/
\"’. ASIOCI

ﬁ
)

Y’

A related article appears

on a later page in this issue. »

UM

Eite Edu !ptt« Sermdaton Help
DS Ltmaw

Reocket desgn atstutes | Focket desgn componerts | Mass cvamde |

= (1 ol [l Bl Pel @) Lo/ i
TARC Hotket
Lange 3025000 Dismater 22200In, Span diameer. S 400 n
5254109 5 Sulected stage m
}io SAIII

hLa:
CG ’QI?I {‘D)?M?OI Mar,
]“ ;D

Shown witho

<

Time, seconds  T=0.00 0.033 0.067 0.010 0.133 0.167 0.200 0.233 0.266

AIAA Houston Section Horizons May / June 2013 Page 11



http://www.aiaahouston.org/
http://www.rocketcontest.org
http://www.perfectflite.com
http://www.thrustcurve.org

Page 12

Our Section’s Annual Technical Symposium

DR. STEVEN E. EVERETT, CHAIR, OUR SECTION’S GN&C TECHNICAL COMMITTEE,
AND DOUGLAS YAZELL, EDITOR

ATS 2013

Combustion Instability in the Project
Morpheus Liquid Oxygen/Uquid

Above: John C. Melcher:

Combustion Instability in the
Project Morpheus Liquid Ox-
ygen/ Liquid Methane Main
Engine. Image credit: Douglas
Yazell.

Advancing the —~
state of the

art and practice
of systems
engineering

AIAA Houston Section held
its 2013 Annual Technical
Symposium (ATS) at the
NASA Johnson Space Center
Gilruth Center on 17 May for
affiliates from the space cen-
ter and the numerous sur-
rounding companies and edu-
cation institutions in South
Texas. Before a crowd which
eventually grew to over 120
by day’s end, General Chair
Ellen Gillespie introduced the
morning’s  first  keynote
speaker, Alires Almon, Or-
chestrator of Engagement for
the 100 Year Starship (100
YSS) project. Almon began
the discussion by showing the
manifesto video of the non-
profit foundation. 100 YSS
was funded in 2011 by grants
from DARPA and NASA
Ames Research Center to
work toward achieving inter-
stellar travel in the next 100
years. After reviewing the
group’s vision and mission,
Almon stressed that despite
the far-reaching goals of the
program, the development
effort would benefit Earth
now in ways such as revitali-
zation of research, as a guide
for collaboration, job creation,

Above: The International Council on Systems Engineering
(INCOSE). Tom Anderson is asking presenter Lenny Delligati a
question on model-based systems engineering with SysML.

Image credits: Douglas Yazell.

and acceleration of technology
development. She continued
by listing partners to the 100
YSS Foundation, from SETI to
Nichelle Nichols of Star Trek
fame. Almon then talked about
the public outreach events
planned, including the 100
YSS Public Symposium sched-
uled for 19-22 September 2013
in Houston.

AIAA Houston Section then
welcomed Anousheh Ansari as
the morning’s second keynote
speaker. She is the first Iranian
in space and co-sponsor of the
Ansari X Prize. She provided
comments on the inspiration
for the X Prize Foundation,
potential additional prizes, and
the importance of space travel
in improving life on Earth and
understanding ourselves. Ansa-
ri showed a video highlighting
her self-funded trip to the In-
ternational Space Station. An-
sari was also present for the
remainder of the day to sign
copies of her book My Dream
of Stars.

The day proceeded with three
simultaneous tracks on a range
of themes such as

® Aero/Astro
Astronautics),

(Aeronautics/

® Propulsion,

® GN&C (Guidance, Naviga-
tion & Control),

® Systems Engineering,

® Aerosciences,

e EVA (Extra-Vehicular Ac-
tivity),

® (Climate Change,

® Automation, and

® Space History and Educa-
tion.

During lunch, questions were
posed to a panel comprised of

® Anousheh  Ansari, co-
founder and CEO of Prodea
Systems and first female
private space explorer;

® Franklin Chang Diaz, seven-
time Shuttle astronaut and
president and CEO of Ad
Astra Rocket Company;

® Art Dula, space lawyer,
patent attorney, and founder
of the private spaceflight
company Excalibur Almaz;

e Beth Fischer, Director of the
Engineering Center of Ex-
cellence for Honeywell
Technology Solutions, Inc.;

o Mike Fossum, Shuttle astro-
naut and Expedition 29 ISS
commander;

® Jack Bacon, noted futurist
and technological historian;

® Richard Phillips, founder
and president of Phillips &
Company;

® Paul Spudis, Senior Staff
Scientist at the Lunar and
Planetary Institute in Hou-
ston;

e Scott Kelly, three-time
Shuttle astronaut and Expe-
dition 26 ISS commander;
and

® Alires Almon, 100 Year
Starship  Orchestrator  of
Engagement.

The esteemed panel members
each provided their perspec-
tives on questions posed by
panel moderator Beatriz Kelly-
Serrato, including their vision
for life beyond low Earth orbit,
the benefits of space explora-
tion, and the risks and rewards
of space travel.

In addition to the continuing
sessions after lunch, attendees
were treated to a display of

(Continued on page 13)
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(Continued from page 12)

NASA’s next generation Z-1
spacesuit and the working
mock-up of NASA’s Small
Pressurized Rover, which
would provide a mobile, shirt-
sleeve environment for two to
four astronauts on the lunar
surface, with the capability
for entrance and exit via
spacesuits docked to the rover
without depressurization of
the vehicle. A lucky few, in-
cluding afternoon panel mem-
bers Anousheh Ansari and
Alires Almon, even drove the
rover around the grounds out-
side the Gilruth Center.

Among the afternoon’s more
popular sessions was a
demonstration of some of the
advanced exploration and
robotics technologies in the
Alamo Ballroom. Amy Ross
invited our presenters to talk
about the new spacesuit while
it was on display there. In the
history track, a panel discus-
sion was held with engineers
Ken Young, Gary Johnson,
and Allen Louviere. They

presented a retrospective on
the Skylab program in honor
of its 40™ anniversary. They
were followed by Dr. Albert
A. Jackson IV making a
presentation about a weekly

magazine’s eight 1952-1954
installments of articles about
the future of human space-
flight, the Collier’s series
Man Will Conquer Space
Soon! Jackson called atten-
tion to the Horizons Collier’s
project. Horizons is the bi-
monthly newsletter of AIAA
Houston Section. Horizons
appears to be the first to re-
print this series page by page
in high resolution. The origi-
nal articles were created by a
team of writers, editors and
artists led by Wernher von
Braun.

Attendees were also invited to
a 5:00 PM post-symposium
cash bar social event in the
nearby Hilton Hotel on
NASA Road 1 (NASA Park-
way). About fifteen people

attended and enjoyed some |

great conversation.

Presentation  charts  from
about twelve of the speakers
are already online (uploaded
with their permissions after
the symposium) at the AIAA
Houston Section ATS 2013
web page. Dr. John Nielsen-
Gammon gave permission to
add an audio recording from
his two climate change
presentations in addition to
his charts. That audio file

upload to the web page is in
work.

g

The 2013 symposium
was a great one thanks
to a team led by General
Chair Ellen Gillespie.
She is creating a docu-
ment about our proce-
dures leading up to this
event every year, SO
next year’s symposium
is already in good
hands.

(Continued on page 14)

1

Above: Yvonne Vigue-Rodi. Meteor
Entry Trajectory Dispersion Anal-
ysis. Image credit: Yazell.

Above: Dr. Kumar Krishen presenting A nalysis of Voyages, Chart-

ing the Course for Sustainable Human Space Exploration. Image

credit: Douglas Yazell.

Above: (left to right) Gary Johnson and Al Louviere in the Skylab 40th anniversary Above: Kenneth A. Young in the Skylab 40th
session. Image credit: Dr. Steven E. Everett.

anniversary session. Image: Steve Everett.
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(Continued from page 13)

Images on this page: LINEAR

(N

—_—

Top row:

Left: Spacesuit on the back of the
Constellation Moon rover.

Right: Dr. Albert A. Jackson IV
making a presentation about Near
-Earth Asteroids. Image: Douglas
Yazell. Image credits for the rest
of this page: Dr. Steven E. Ever-
ett.

Second row:

Left: Dr. Steven E. Everett and
the Constellation Moon rover.
Right: Jerry Woodfill making an |
Apollo history presentation. <

Third row: -
Left: ATS 2013 General Chair &
Ellen Gillespie drives the Constel-
lation Moon rover.

Top right: The Constellation
Moon rover.

Bottom right: Dr. Steven E. Ever-
ett drives the Constellation Moon
rover. (Alires Almon, Anousheh
Ansari and others also drove the

(Continued on page 15)
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(Continued from page 14)

Above: Amy Ross, NASA / JSC, lined up this spacesuit display. Dr. Ste-
ven E. Everett, our Section GN&C technical committee Chair, is shown

in the photograph. Image credit: Steve Everett.

Above: Shen Ge (CEO, SPACE),
makes a presentation about the
Space Academy for Cosmic Explor-
ers (SPACE). This is discussed in the
following issues of Horizons: Janu-
ary / February 2013 (page 32), Ju-
ly / August 2012 (page 20). Image
credit: Douglas Yazell.
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Above: Ahmad Bani-Younes of Texas
A&M University. Image: Yazell.

Right: Dr. Albert A.
Jackson IV makes a
presentation (with co

-author Douglas Ya- |
zell) about the Hori- |

zons 1952-1954 Col-
lier’s series Man
Will Conquer Space
Soon! Part 6 of 8
appears later in this
issue. Horizons is
printing this series
page by page in high
resolution. A sum-
mary of these maga-

Above: Dr. John Nielsen-Gammon of Texas
A&M University delivered two climate
change presentations. He is the Texas State
Climatologist. His Houston Chronicle blog
is called the Climate Abyss. Image credits:
Douglas Yazell.

zine articles appears later in this issue. Image credit: Dr. Steven

E. Everett and Douglas Yazell.

(Continued on page 16)
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ATS 2 0 1 3 (Continued from page 15)

The web page for ATS 2013 is:

hitp://www.aiaahouston.org/2013-annual-technical-symposium/

It contains the Program, publicity flyers and more. Below is a copy of the links for presentations as of June 23, 2013.

AIAA Houston Section ATS 2013 Presentations, May 17, 2013:
Session A-1: Aero / Astro
Session A-2: Propulsion
On-Orbit Propulsion System Performance of ISS Visiting Vehicles (Microsoft PowerPoint) — Mary Regina M. Martin
Session B-1: Aerosciences
The Latest Developments in the X51A and X37B (Open Office Presentation) — John M. Dilorio
Orion Program EFT-1 Status (Microsoft PowerPoint) — Blaine Brown
Economics of Asteroid Mining (Microsoft PowerPoint) — Shen Ge
Session B-2: EVA (Extra-Vehicular Activity)
Sessions A-3 and B-3: Guidance, Navigation, & Control
Enhanced Optimal Control for Uncertain Spacecraft Tracking Problem (PDF) — Ahmad Bani-Younes (A-3.1)
Attitude Error Kinematics: Applications in Optimal Control of Dynamical Systems (PDF) — Ahmad Bani-Younes
(Presentation B-3.1)
New Approach for Real-Time Inertia Estimation (PDF) — Donghoon Kim (Presentation B-3.2)
B-3.3: These presentation charts will not be provided for our web site. Please refer to other documents such as the pro-
gram document containing the abstract.
Session C-1: C & T (Communications & Tracking)
Session C-2: Skylab’s 40th Anniversary
Session C-3: Climate Change
The Essential Story of Climate Change (PDF) — Dr. John W. Nielsen-Gammon filling in for Dr. Gerald R. North
(Presentation C-3.1)
Climate Change, Climate Variability, and Extreme Events (PDF) — Dr. John W. Nielsen-Gammon (Presentation C-3.2)
Audio file: This file is 36 MB and its duration is one hour and twelve minutes. This is the audio for both of the above
presentations by Dr. John Nielsen-Gammon. It was recorded on an iPad 1 using an Apple app store app named Voice
Recorder. Its format is MPEG-4 (filename.m4a). It starts just a few seconds after Nielsen-Gammon starts talking. It
ends with climate change session chair and track organizer Douglas Yazell thanking the speaker and presenting a
speaker gift.
Session D-1: Automation
An Optimized Neural Network Approach for Rapid Aircraft and Spacecraft Venting Predictions (PDF) — Dr. Patrick E.
Rodi
Aircraft/Spacecraft Mass Distribution Optimization Using Genetic Algorithms (PDF) — Dr. Patrick E. Rodi
Session D-2: Space History and Education
D-2.1: No charts provided (yet?).
D-2.2: No charts provided (yet?). (Horizons and the Collier’s series Man Will Conquer Space Soon! by Dr. Albert A.
Jackson IV and Douglas Yazell.)
Space Educational Module (Microsoft PowerPoint) — Shen Ge (Presentation D-2.3)
Session D-3: Risk Analysis
PRA and Conceptual Design (Microsoft PowerPoint) — Bryan Fuqua
PRA: Participation vs. Validation (Microsoft PowerPoint) — Rick Banke
HRA Aerospace Challenges (Microsoft PowerPoint) — Diana DeMott
Session 4 (A, B, C & D): Systems Engineering (INCOSE: International Council on Systems Engineering)

Left: The miniature NASA / JSC Gilruth N
Center version of the JSC Building 2 + pathwaytotll.e StarS.
(Teague Auditorium) Robert McCall mu- s Fﬂﬂtpfmts on E@I’th

ral. Image credit: Douglas Yazell.

"m YEAR‘ J. Almon
STARSHIP™  Alkes i irmer

Right: A snapshot of a presentation slide | ... s g
from Alires Almon, Orchestrator of En-
gagement for the 100 Year Starship. 03013 100 Yeur Sushp

AIAA Houston Section
i Tk kel COMPOASS

(Continued on page 17)
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http://aiaahouston.org/ATS/ATS_2013_Shen_Ge-SPACE_and_SPACE_Education_Module.pptx
http://aiaahouston.org/ATS/ATS_2013_PRA_and_Conceptual_Design_050713R.ppt
http://aiaahouston.org/ATS/ATS_2013_Validation_versus_Participation.ppt
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(Continued from page 16)

The luncheon panel discussion was a very
popular event. Panelists are listed here
again (repeated from a previous page).
Panelist biographies are available on the
ATS 2013 web site. The panel moderator
was Beatriz Kelly-Serrato. Shirley Brandt,
a past Section Chair, helped to facilitate
this event.

1) Anousheh Ansari, author of the book,
My Dream of Stars: From Daughter of
Iran to Space Pioneer, available at
Amazon.

2) Franklin Chang Diaz

3) Art Dula

4) Beth Fischer

5) Mike Fossum

6) Jack Bacon

7) Richard Phillips

8) Paul Spudis

9) Scott Kelly

10) Alires Almon

The panelists appear in photographs on
this page. The list above is the
order in which they are seated
from left to right.

We have an audio recording for
most of this panel discussion.
That might be useful for addi-
tional articles in upcoming is-
sues of Horizons. The recording

is not of high quality, but contact the Ho-
rizons Editor if you would like to obtain a
copy of it via Dropbox. A panel discus-
sion video is coming soon to our ATS
2013 website.

Above: Morning keynote speakers Anousheh Ansari (above) and Alires
Almon. Image credits on this page: Dr. Steven E. Everett.
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Highway in the Sky (Speed Limit 7.7 km/s)

DANIEL R. ADAMO, ASTRODYNAMICS CONSULTANT

This photo was taken from my home looking north toward
the city of Salem, Oregon with the state capitol about 10 km
away, so please forgive a little light pollution. It shows an ear-
ly stage of the European Space Agency's (ESA's) Automated
Transfer Vehicle-4 (ATV-4, christened Albert Einstein, see
http://esamultimedia.esa.int/HSO/Publications/ ATV4-EN/)
rendezvous with the International Space Station (ISS).

The photo's exposure began on June 7 at 10:28:59 PM PDT
when only ATV-4 (dimmer, lower trail) was in the camera's
field of view, and exposure was terminated 55 sec later when
only ISS (brighter, higher trail) was in the field of
view. Because the two spacecraft are orbiting in nearly the
same plane with ATV-4 at a slightly lower altitude and higher
speed, their trails are parallel but displaced during the expo-
sure. Orbit motion among the stars is down and to the right in
the photo, which shows a maple and a fir tree in silhouette
against Salem's sky-glow at bottom. There's also a very faint
trail at lower left running nearly perpendicular to that of ISS,
but I have no idea what Earth satellite caused it.

For those unfamiliar with constellations, I've "connected
the dots" for Ursa Minor, alias The Little Dipper, using faint
gray lines. The star at the end of the Dipper's handle, and clos-
est to the end of the ISS trail, is Polaris.

Launched on June 5 at 2:52 PM PDT, ATV-4's docking
with ISS was planned for June 15 at 6:46 AM PDT. The June

7 PDT photo below catches ATV-4 just after it had "lapped" ISS
and moved ahead of it in orbit. On the previous PDT evening,
ATV-4 was on the other side of Earth from ISS, making a single
exposure capturing both spacecraft impossible for Earthbound
photographers. The following table shows daily differences in the
times ISS and ATV-4 appear in Salem's sky after sunset. This D¢
is reckoned by subtracting the ISS time from the ATV-4 time for a
particular PDT evening, so a negative value implies ISS trails

ATV-4. The concept of trailing or

leading degenerates near +45 min |PDT Date Dt (min)
or -45 min Dt when 1SS and ATV- |June 5 +10
4 are on opposite sides of the |June 6 -44
Earth. June 7 0
From data in the table, ATV-4 |June 8 +44
can be inferred to pass beneath ISS |June 9 -11
on multiple occasions at roughly 2- |June 10 +40
day intervals prior to about a day [June 11 -3
before docking. If you're interested |June 12 -43
in sighting opportunities for ISS or [June 13 +16
various other satellites from your |[June 14 0

location, point your web browser at
http://spotthestation.nasa.gov/sightings/ to obtain predictions.
Wishing you clear skies!

A related article appears on the next page.
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Rendezvous Endgame

DANIEL R. ADAMO, ASTRODYNAMICS CONSULTANT

About 8 hours before ATV-4 docked with ISS at 7:07
AM PDT on June 15, the attached image was obtained from my
home south of Salem, Oregon. Both spacecraft are recorded
moving southeastward past the star Deneb in the constellation
Cygnus. The 30-second exposure began at 11:14:42 PM PDT
on June 14 with ISS leading ATV-4 at a point near its closest
approach to Deneb. For those unfamiliar with constellations,
I've "connected the dots" for Cygnus, alias The Northern Cross,
using faint gray lines.

Note how much closer the two trails are to overlaying
each other in this late phase of rendezvous than they were in the
image obtained a week earlier [as shown on the previous
page]. Because ISS elevation above the horizon is similar in
both images, about 40 degrees, the ATV-4 trail has shifted clos-
er to that of ISS in the later image due to its increased orbit
altitude. This is a typical signature in "rendezvous from below

and behind" operations. In the endgame, the spacecraft about to
dock with ISS progressively reduces its catch-up rate by incre-
menting its orbit altitude to more closely match that of ISS. By
carefully timing these increments, ATV-4 achieved an altitude
match just as it caught up with ISS, allowing docking operations
to proceed safely at low relative speeds.

Yet another faint unidentified satellite trail is visible in the
attached image. For scale, assign angular distance d to the appar-
ent separation between Deneb and the star Gamma Cygni at
which the two Northern Cross members intersect. From Gamma
Cygni, proceed in the 4 o'clock direction about 0.7 d to the trail,
which is about 0.2 d in length. Because the trail is so short com-
pared to those of ISS and ATV-4, it's undoubtedly from a satellite
at much higher altitude.

Congratulations to ESA for a successful (and picturesque)
rendezvous and docking with ISS!

A related article appears on the previous page.
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Museum

1940 AIR TERMINAL
muscum

a bimonthly column
t the 1940 Air Terminal
seum, a 2008 addition to
he list of AIAA Historic Aero-
space Sites. The museum is
restored and operated by the
non-profit Houston Aeronauti-
cal Heritage Society.

1940 Air Terminal Museum
8325 Travelair Street
Houston, Texas 7706
(713) 454-1940

Above: Will the new raffle airplane be
yours for only $50? Image credit: Mu-
seum web site page for the May 2013

Wings & Wheels.
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1940 Air Terminal Museum at Hobby Airport
An AIAA Historic Aerospace Site

DOUGLAS YAZELL, EDITOR

Learn to fly! That was the
theme of the May 2013 Wings
& Wheels. This monthly
lunch-hour-centered event
usually takes place on the
third Saturday of the month.
The annual Wings Over Hou-
ston Air Show (Saturday &
Sunday, October 26 & 27,
2013, at Ellington Airport)
might cause a change in that
monthly Wings & Wheels
date once a year. Support the
museum by attending Wings
& Wheels!

Above: A memorable view of two airplanes seen by visitors at
the May 2013 Wings & Wheels event. Image credit: Museum
web site.

Who wag the second
person to fly solo
across the Atlantic
Ocean?

»

Hin,f: o %

years to the day after
Charles Lindbergh’s
historic ~ flight _of
May 20-21, 1927.

Answer:
Amelia Earhart.

*

CALIFORNIA REPUBLIC

Above: The California flag. Source:
Wikipedia. Author: Devon Cook.

She took off five

Above: Southwest Airline’s California
One jet in view during the May 2013
Wings & Wheels event. Image credit:

Museum web site.

Above: “Southwest #361 inbound from Phoenix.” This Southwest jet is named California
One. Image source: Wikipedia. Image credit: Dylan Ashe from San Jose, USA.
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The Experimental Aircraft Association (EAA)

Chapter 12 (Houston)

Mission

The EAA’s Chapter 12, located at Ellington
Field in Houston, Texas, is an organization
that promotes all forms of recreational avia-
tion. The organization includes interest in
homebuilt, experimental, antique and classic,
warbirds, aerobatic aircraft, ultra lights, heli-
copters and commercially manufactured air-
craft and the associated technologies.

This organization brings people together
with an interest in recreational aviation, fa-
cilitating social interaction and information
sharing between aviation enthusiasts. Many
of the services that EAA offers provide valu-
able support resources for those that wish to

develop and improve various skills related
to aircraft construction and restoration, pi-
loting, aviation safety and aviation educa-
tion.

Every individual and organization with an
interest in aviation and aviation technology
is encouraged to participate. (EAA member-
ship is not required, but encouraged.) Meet-
ings are generally from 6:30 PM to 9:00 PM
at Ellington Field in Houston Texas. We
welcome everyone. Come as you are and
bring a guest; we are an all-aviation friendly
organization!

In our May 2011 issue we started
our series “EAA/AIAA profiles in
general and experimental avia-
tion” with Lance Borden, who is
rebuilding his Inland Sport air-
plane, an aircraft manufactured
by his grandfather’s 1929 - 1932
company. The second in this se-
ries was a profile of Paul F. Dye.
The third profile will appear as
soon as possible. This series was
suggested by Richard Sessions of
EAA Chapter 12. ‘

Ideas for a meeting? Contact Richard at rtsessions/atjearthlink.net, Chapter 12 web site:

www.eaal2.org. Another email contact: eaachapti2]at]gmail.com. As of April 13,2012, EAA

Chapter 12 is meeting on the first Tuesday of month, based on the calendar on the web site.

Experimental Aircraft Association (EAA) web site: www.eaa.org

Scheduled/Preliminary Chapter 12 Event/Meeting Ideas and Recurring Events:

Ist Saturday of each month — La Grange TX BBQ Fly-In, Fayette Regional (3T5)

Ist Saturdays — Waco/Macgregor TX (KPWGQG), Far East Side of Field, Chap 59, Pancake
Breakfast with all the goodies 8-10 AM, Dale Breedlove, jdbvmt/at/netscape.com

2nd Saturdays — Conroe TX Chapter 302 10 AM Lone Star Builder’s Ctr, Lone Star Executive

2nd Saturdays — Lufkin TX Fajita Fly-In (LFK)

2nd Saturdays — New Braunfels TX Pancake Fly-In

3rd Saturdays — Wings & Wheels, 1941 Air Terminal Museum, Hobby Airport, Houston TX
3rd Saturdays — Jasper TX BBQ Lunch Fly-In (JAS)

3rd Saturdays — Tyler TX Breakfast Fly-In, 8-11, Pounds Field (TYR)

4th Saturdays — Denton TX Tex-Mex Fly-In

4th Saturdays — Leesville LA Lunch Fly-In (L39)

4th Saturdays — Shreveport LA Lunch Fly-In (DTN)
Last Saturdays — Denton Fly-In 11AM-2 PM (KDTO)

Above: Map of McLennan Coun-

ty, Texas, highlighting Waco.
Source:  Wikipedia.  Credit:
250r6to4.

Other Chapters in this part of Texas

Arlington
Dalworth Chapter

Brookshire

Greater West Houston Area

Conroe
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My opinions are not necessarily
the positions of
AIAA or AIAA Houston Section.
editor2012@aiaahouston.org

$ . 3

————

Above: It is good to see that a
NASA  climate web page
(http://climate.nasa.gov) has a
NASA Climate Day link. For
now, it appears to be limited to
middle and high school stu-
dents in the Los Angeles area
in October or November of
each year. Image credit: NASA.

Global Warming

Consensus

Agreement among scien-
tists confirmed, again

By Erik Conway, NASA JPL

June 13, 2013. A new pa-
per has revisited the question
of whether there’s a consensus
among climate scientists about
the reality of anthropogenic
(human-caused) global warm-
ing (AGW). The study, by John
Cook, of the University of
Queensland’s Global Change
Institute in Australia and the
Skeptical Science site, and
several co-authors, confirms
that climate scientists have not
only accepted the existence of
global warming, but also its
human causation, as a matter of
fact for the last two decades.

Full story (NASA website)...

Climate Change and Local Responses

DOUGLAS YAZELL, EDITOR

May / June 2013

Here is a useful paragraph
from that Erik Conway NASA
article below:

“But some polls and market
research have shown that, for
quite a few people, their views
about  government  action
change when they think the
science is settled. This was a
key finding of market research
sponsored by the Western
Fuels Association, a coal in-
dustry trade association, in the
early 1990s — just as the sci-
entific consensus on anthropo-
genic warming was emerging
— and a major reason why
they funded campaigns to per-
suade the American people
that the science was unsettled.
The idea was (and remains) to
challenge the science to pre-
vent action. And it was, of
course, the guiding idea be-
hind tobacco industry disinfor-
mation campaigns as well. So
to the extent that this strategy
works, it’s important to contin-
ue to point out that it is based
on a fallacy.”

This NASA climate web
site presents images of change,
including 31 cities. Looking
for images from the USA
among these 31 images:
Minnesota (#4)

Alabama (#10)
Florida (#13)
Missouri (#14)
Arizona (#16)
Texas (#17)
Colorado (#18)
Texas, again (#22)
Louisiana (#23)
Massachusetts (#28)
Louisiana, again (#30)
Nevada (#31)

That Erik Conway NASA
article appears in the NASA
climate web site blog My Big
Fat Planet, a blog hosted by
Dr. Amber Jenkins. She pre-
sents a Blogroll list and a list

called Other Sites. I omit her
list of five NASA sites for
now. Where I have room, I add
a few words about each blog.

Blogroll

e Climate 411 (the Environ-
mental Defense Fund)

o Climate Ark (news portal)

o Climate Feedback (no long-
er updated)

o Climate Progress (edited by
Joe Romm)

o Climate Watch (KQED blog
now moved to join Quest, a
KQED science program)

o DeSmogBlog (Clearing the
Public Relations Pollution
that Clouds Climate Science)

o Elegant Figures (a NASA
Earth Observatory blog)

o George Monbiot’s Blog (in
the Guardian, the English
newspaper)

e Green Inc. (New York Times
Science / Earth / Environ-
ment page)

e Green Living Tips (no long-
er exists)

o Greenversations (1¢’s Our
Environment, EPA’s Blog
about our World, from the
U.S. Environmental Protec-
tion Agency)

o Grist (Environment news and
commentary with a wry twist
since 1999)

o It’s Getting Hot in Here
(Dispaches from the Youth
Climate Movement)

e Notes from the Field (NASA
Earth Observatory news and
notes)

e Open Mind (Science, Poli-
tics, Life, the Universe, and
Everything)

o RealClimate (Climate sci-
ence from climate scientists)

o Treehugger (very green...)

o What on Earth (@ NASA
blog)

o Worldchanging (Change
Your Thinking, Architecture

for Humanity)

Other Sites

e Climate Central (Research-
ing and reporting the sci-
ence and impacts of climate
change)

e Dot Earth (Andrew Revkin in
the New York Times)

o Greenhouse Gas Online

¢ IPCC

e Oxfam International Climate

Change

o Skeptical Science
e The Climate Project

e The Earth Institute of Co-
lumbia University: Media
Outreach Guide

e The Good Human

¢ Yale Climate Change & Me-
dia Forum

That Climate 411 blog
above presents two very useful
paragraphs (below) in this blog
entry, New IEA Roadmap Sets
a Road Map to a Cleaner En-
ergy Future, June 10, 2013.

The cost of delay

“IEA's report also discuss-
es the vulnerability of the ener-
gy sector to climate change,
and emphasizes that delaying
climate action will drive up the
costs of meeting a 2 degree
target later. The report esti-
mates that putting off action
until 2020 would trim near-
term investment by $1.5 tril-
lion in the short run — but at
the cost of requiring an addi-
tional $5 trillion to be spent in
subsequent years. In present-
value terms, using a 5% dis-
count rate, delay doubles the
cost of action: from $1.2 tril-
lion to $2.3 trillion.

“This is an argument that
we_at EDF — and others —
have been making for some
time. But it is a crucial one
nonetheless — and the IEA
analysis gives some added
analytical weight to the argu-
ment.”
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The JSC Astronomical Society

Building an Astronomer’s Chair Complete with
Sketch Desk and Red Lighting (Part 1 of 7)

JIM WESSEL, JSCAS EDUCATIONAL OUTREACH CHAIRMAN

What have I gotten myself into?

Like a lot of people these days, I am on a
budget, and funds for my astronomy hob-
by are rather limited. As a result, I try to
maximize the things that I can make on
my own to suit my needs at a less than
manufactured cost. A homemade astrono-
mer’s stool fits that criterion. Post hoc, the
“economy” of this do-it-yourself seat is
rather comical, as you will find out as we
go. The second reason for this undertak-
ing is that I enjoy sketching what I see at
the eyepiece, so a comfortable sitting pos-
ture is a necessity rather than standing for
extended periods. The final major drivers
for the construction of the stool are that I
wanted to be able to transport it to dark
sites and it had to fit into the trunk of my
car. I am very satisfied and happy to re-
port that our improvements to the original
design have achieved that goal. Assembly
of the stool for observing or break down
for storage in my trunk takes only about
ten minutes. | would like to take a mo-
ment and mention that any concerns with
potential engineering faults, design criti-
cisms, or suggestions for improvement
that you might offer would be welcomed
in personal communication.

To start my construction project, I re-
viewed a fair number of existing designs
on the internet for astronomer’s chairs,
ranging from the commercially available
models to designs creative individuals had
come up with on their own. Then with the
help of my immensely talented handyman
partner, John Boyd, I started considering
the pluses and minuses of the different
designs, and whether or not they would
work well with a Newtonian scope on an
EQ mount. Remember, one thing you
have to consider is that you can be really
up there in height looking through an eye-
piece near zenith, so some chairs are
quickly ruled out. Additionally, John pro-
vided lots of insight to the capabilities of
the different designs and the feasibility to
successfully construct them in his work-
shop. One of chair designs that resonated
with me wasn’t truly a chair at all, but a

stool. The original idea for this project
came from Rod Nabholz’s website at
www.homebuiltastronomy.com/stool. A
stool fit the bill for capabilities (owing to
the fact that we would have to scale it
substantially larger to safely compensate
for the higher altitude I would need), as
well as simplicity to build. My final cost
was bumped up a lot versus the original
design due to the fact that I wanted rea-
sonable lower back support and a good
seat cushion that didn’t completely com-
press under my weight. You can adjust
your total cost against your own require-
ments accordingly.

I think it’s appropriate to discuss the seat
decision in a bit more detail, since it is the
major driver to my final tally, and in the
process, I may answer a few questions
along the way. I knew right away that a
traditional stool (just a round seat) wasn’t
going to work for me, so I started consid-
ering fold-up boat seats at local retailers.
After trying a few for fit and comfort and
noting their prices, John suggested one
way to save some money might be to ac-
tually make my own seat instead. So, I
went out and started that process. Well,
the first thing I found out was that exterior
fabric isn’t cheap. Reasonable quality
Naugahyde-like material that will hold up
to heavy dew and cold temperatures is
more than $15.00 per square yard. After
consulting with the fabric store’s at-
tendant, I found out I would need 2.5
square yards (for my ample posterior and
a back rest). So, I could figure roughly
$35.00 as a starting place for a make-it-
yourself seat. Then, I quickly found out
that regular old closed cell foam (my orig-
inal target, as it’s cheap in cost) isn’t the
choice for exterior padding as once mois-
ture gets inside the fabric, mold is the
eventual and unavoidable outcome. That
meant using special foam padding that
rejects water. Well, the fabric store thinks
rather highly of this foam, to the tune of
more than $23.00 per foam blank, and I
would need a minimum of three (two for
the seat, owing to compression under my
weight, and one for the back support). At

The JSC Astronomical Society (JSCAS)
WWW.jscas.net

This article first appeared in the
August / September 2010 issue of
Starscan, the JSCAS newsletter.

this point, the make-your-own seat hits a
minimum cost of $104.00, and that’s be-
fore you consider the plywood and hard-
ware. As you might imagine, this com-
pletely caught us off guard, and I quickly
reverted back to my preferred commer-
cially available boat seat, at a cost that
seems comparably economical at $65.00
including tax. Here’s the model that I de-
cided on:

Let’s go shopping!

Next, I think it’s reasonable to provide the
reader a complete listing of all the compo-
(Continued on page 24)

AIAA Houston Section Horizons May / June 2013 Page 23



http://www.aiaahouston.org/
http://www.homebuiltastronomy.com/stool
http://www.jscas.net/
http://www.jscas.net/
http://www.riverofstars.net/JSCAS/Starscan/AugSept2010.pdf

(Continued from page 23)

nents needed for a homemade Astronomer’s Stool (and a sketch desk). Please accept my apologies
in advance if I happen to have omitted something, but I think you will find all of the major items
and associated representative prices listed. My other caveat is that John generously offered me the
use of any and all of his “scrap” materials around his workshop, and that defrayed my total cost
immensely. A few of the prices of the more costly “scrap” items are included in my tally to help
provide a better estimate for the reader, while some the cheaper priced scrap items are left out. All
materials will certainly factor into your construction.

The red Light-Emitting Diode (LED) lighting system is also an option that can be avoided, if you
are watching your budget, and the electronics related parts required for the LED are a separate sub-
total. My total cost for the construction of the chair would be $215.94, with an additional $15.95
for the sketch desk, and an additional $38.15 for the red LED lighting system.

* Items marked with an asterisk are used for the sketch desk and can be ignored if that’s your choice.

Listing of Components

1) Seat: $65.00
Boat seat of choice — The primary user of the astronomer’s stool should get a boat seat from a marine equipment retailer / re-

seller that is

comfortable to sit in,

good for lower back support,

unlikely to compress or break down on the front edge under the user’s sitting weight, and
long enough in the seat for comfortable upper leg support.

This is THE MOST important decision, because if you skimp on the cost here, or you get something that doesn’t fit you right,
you will regret it on the final product.
2) Lumber: more than $21.50

3) Hardware:

1/2 sheet of 3/8” plywood (for trapezoidal shaped leg to pedestal supports) = $11.50

2 8ft 2x4s (used for pedestal and feet) =~ $10.00

9” X 9 1/2” X 3/4”’plywood (the unique size for this particular chair seat). This size will vary by chair model and forms
the attachment site under your seat, Scrap

18” 2x4 (for a foot rest), Scrap

*1/4” plywood, 18” x 22” (sketch desk top), Scrap

* 1x6, 2 x 18” (sides of sketch desk), Scrap

* 1x6, ~ 17” long (front cross brace for sketch desk), Scrap

* 2x4, ripped 2 x, ~ 17” each (cross braces for Sketch desk), Scrap

more than $97.94 (an additional $15.95+ to build out the sketch desk)

4 longer (appropriate to the chair), screws (these attach your chair to the 3/4” plywood base and replace the short
screws supplied with the chair) = Cost and size are dependent on your seat’s existing screw size, mine were $0.68 ea.
1, 1” pipe floor flange = $6.41

1, 3/4” pipe floor flange = $4.91

1, 3/4” X 20 1/2” pipe (w/ threads on one end), cut and smoothed on opposite end, Scrap, would be $6.54.

8 appropriate screws (for connecting the 2 pipe floor flanges to wood), Scrap, would be ~$1.00

4, 1/4-20 ‘T’ nuts, (these form the permanent attachment points holding the 1" floor flange to the chair's

9” x 9.5” 3/4” plywood base), Scrap, would be ~$1.00

Carpenter’s glue, Scrap

Wood putty, Scrap

36, 3”” wood screws, Scrap, figure a couple of dollars

2,3/16” x 17 x 4' steel flats (these form the armrest supports) = $16.58

1, 1/8” x 1.5” x 6’, steel flat (this provides additional lateral support to the armrest supports) = $12.19

4, #8, 1/2” screws (these attach the armrest supports to the armrests) = ~$1.00

10, #8 X 3/4” flathead wood screws (to attach the armrest supports to the wood piece under the seat) = $3.00

4 Threaded rods (1/4-20 X 8 1/2”), (these hold the lower section of the removable legs in place and could be replaced
with bolts), Scrap, would be $0.98 ea.

(Continued on page 25)
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(Continued from page 24)

8 matching wing nuts (for the ‘removable legs’ of the pedestal) = $2.00

8 matching flat washers, Scrap, $0.50

4, 1/4-20 X 5 1/2” bolts for the ‘removable’ legs = $0.49 ea.

4 matching wing nuts = $1.00

2, #2 Screw Eyes for attachment of a hanging footrest under the seat = $0.95

2, “S” hooks (quick disconnect for ropes supporting the hanging footrest) = $0.60
1, 8' piece of 3/8” channel, cut into 4 x 18” (gives outside edge protection on the ply-
wood supports) = ~$12.00

1, 8' piece aluminum angle, cut into 4 x 18” (gives protection to the hanging foot
rest), Scrap, would be ~$12.00

~ 7' of Nylon rope (for the hanging foot rest, and to secure the sketch desk to the
chair), Scrap

1, 1/2” X 8” Hex head bolt, cut to length and drilled to accept a retaining cotter pin (this provides the basis for the seat
height adjustment, large diameter for strength), Scrap, would be $1.51

1 appropriate sized flat washer, Scrap, would be $0.19

1 cotter pin, Scrap, would be $0.50

2 carrying handles, scrap

* 2, #208 Screw Eyes for sketch desk restraint, Scrap = $0.95

*20, 3/4” #6 wood screws (to attach Plexiglas cover to sketch desk) = $2.00

*1/8” X 20” x 20” sheet of Plexiglas (provides smooth writing surface for sketch desk top), Scrap, it would be ~$13.00
* ~16, 2” wood screws to build out sketch desk braces, Scrap, ~1.00

4) Primer and Paint(s) of choice: more than $31.50

Exterior Primer = $15.00

Exterior Paint = $15.00

Rustoleum primer, Scrap, would be ~$4.00
Rustoleum paint = $4.00

5) Electronics — red LED lighting system only: more than $38.15

4, pkg of 2, 2.6V Smm red LEDs @ $1.49 ea. = $5.96

2, pkg of 5, 150Q resistors @ $0.99 ea. = $1.98

1, pkg of 5, 33Q resistors @ $0.99 ea. = $1.98

1 project box (becomes the ‘junction box’)= $2.49

2, pkg of 2box , 1/8” mini plugs @ $2.99 ea. = $5.98

2, pkg of 2, 1/8” mini jacks @ $3.29 ea. = $6.58

50’spool of 2 conductor cable = $9.89 (leftover shielded audio cable was used and actual length required could vary
according to your own design)

1, 2.1 mm power jack = $3.29 (accepts the plug from the battery box to supply power to the junction box)

Power supply (a battery for 4 “C” batteries) = price not pursued, as John had a suitable one on hand

In the next installment of this seven-part series, I will cover the necessary measurements and the construction of the all-important

center pedestal.

Right: M57: The Ring Nebula. Except for the rings of Saturn, M57 is probably the
most famous celestial band. Its appearance is understood to be due to our own per-
spective, though. The recent mapping of the expanding nebula's 3-D structure, based
in part on this clear Hubble image, indicates that the nebula is a relatively dense, do-
nut-like ring wrapped around the middle of a football-shaped cloud of glowing gas.
The view from Earth looks down the long axis of the football, face-on to the ring. Of
course, in this well-studied example of a planetary nebula, the glowing material does
not come from planets. Instead, the gaseous shroud represents outer layers expelled
from the dying, once Sun-like star. That star is now a tiny pinprick of light seen at the
nebula's center. Intense ultraviolet light from the hot central star ionizes atoms in the
gas. The blue color in the center is ionized helium, the cyan color of the inner ring is
the glow of hydrogen and oxygen, and the reddish color of the outer ring is from nitro-

gen and sulfur. M57 is about one light-year across and 2,000 light-years away. Credit:

NASA, ESA, and the Hubble Heritage (STScl / AURA)- ESA / Hubble Collaboration.

(Continued on page 26)
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JSC Astronomical Society Calendar
Upcoming Items from the JSCAS Calendar (Copied on June 18, 2013)

2013
July 12, 2013: Dr. Aaron Clevenson, Title: TBA
August 9, 2013: Dr. Timothy Giblin, Title: TBA
August 2013: Tentative: United Space School Star Party in Algoa, TX

September 6, 2013: Haak Wine Star Party

September 13, 2013:  Paul Maley, Title: TBA

September 14, 2013:  Family Space Days Star Party at LPI

October 3 - 6,2013: Our Trip to Fort McKavett

October 11 & 12, 2013: All-Clubs/ADAY (no club meeting this month)
November 1, 2013: Haak Wine Star Party

November 8, 2013: Dr. Stanley Love, JSC, Title: TBA

Below: Education and public outreach from November 9, 2013: Family Space Days Star Party at LPI

the Lunar and Planetary Institute includes| |December 13,2013:  Winter Solstice Party

“Cosmic Explorations: A Speaker Series.”

2014
http://www.lpi.usra.edu/education/lectures January 10, 2014: Bob Taylor, 2013 Astronomy Y ear in Review

LPI 2013—-2014 CosMmIC
EXPLORATIONS SPEAKER SERIES

7

THE UNIVERSE IS OuT TO GET Us AND WHAT WE CAN (OR CAN'T) Do ABoUT IT

EVOLUTION OF THE SUN AND SOLAR ACTMITY - DR. DANIEL BAKER, UNIV. OF COLORADO AT BOULDER
SEPTEMBER 12, 2013

THE HAZARDS OF NEAR-EARTH ASTEROID IMPACTS - DR. DAVID KRING, LUNAR AND PLANETARY
INSTITUTE
NOVEMBER 7, 2013

GAMMA RAY BURSTS AND SUPERNOVAE - DR. JEFFREY SILVERMAN, UNIVERSITY OF TEXAS AT AUSTIN
MARCH 6,2014

ALIEN ENCOUNTER - DR. SETH SHOSTAK, SETI INSTITUTE
APRIL 17, 2014

ALL PRESENTATIONS BEGIN
AT 7:30 P.M.

= LUNARAND
¥ PLANETARY

— INSTITUTE
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Are You Smarter than an Eighth Grader?
Or, A View of TARC by a Participant

TONY BROOKS

If you are in any grade higher than the
eighth, or out of school, you probably
think of course you are smarter than an
eighth grader. But, if someone came up to
you and asked you how to place an egg
750 feet in the air using commercially-
available rocket motors, and bring it down
safely in 48 to 50 seconds under a para-
chute having a diameter of 15 inches,
would you be able to do it?

Well, middle and high schools across the
country attempt to do exactly that for a
chance to compete in the TARC national
competition in Washington, D.C. My
school, Seabrook Intermediate of Sea-
brook Texas, is home of the Clear Creek
Independent School District (CCISD)
Science Magnet Program. One of the most
popular extracurricular activities for Sci-
ence Magnet students is the Team Ameri-
ca Rocketry Challenge (TARC).

In the challenge, we are put into teams of
five and work to build a rocket to deliver
a Grade A Large egg to 750 feet, as meas-
ured by an onboard barometric altimeter,
and return the unbroken egg to the ground
in 48 to 50 seconds. If we use more than
50 seconds, or less than 48 seconds,
points are added to our score (low score
wins). We also need to reach the altitude
target of 750 feet. Points are added to our
score if our peak altitude is any higher or
lower than the target altitude. This is one
of the most difficult challenges 1 have
ever faced, but it is fun. When else can
you launch a 500-gram object into the air,
moving 100 feet per second? It’s awe-
some to spend a Saturday morning shoot-
ing rockets into the bright Texas sky over
the NASA Johnson Space Center (JSC) in
Houston.

Rocket club is also a great way to learn
about leadership and perseverance. Alt-
hough my team was smart and hard-
working, we had the worst luck possible
this season. We had to completely rebuild
our rocket from scratch twice. I led my
team in the rebuilding of both rockets
because I was the only eighth grader at the
launch when they crashed.

The first rocket crashed during the first
launch of the day. We had a good liftoff.
It was beautiful. But, after the rocket
reached about 50 feet, the ejection charge
fired early. This charge is supposed to fire
at apogee, deploying the parachute. How-
ever, the early firing created a path for
combustion gases to exit the top of the
motor, through the cardboard body tube,
rather than as thrust-producing exhaust.
The payload section was blown off, and
the rocket was damaged beyond repair.

For a moment, every single one of us
looked on in shock. Nobody wanted to say
anything for a moment, as our hard work
and dreams of going to the nation’s capi-
tal crashed and burned along with the
rocket. That moment lasted an eternity,
yet it was only a second. A few seconds
after the launch I looked at my friends and
said, “That was the coolest launch I have
ever seen.” With those nine words the
moment ended. We knew we needed to
rebuild in a single week the rocket we had
spent months building. If we finished any
later, and we would miss the competi-
tion’s deadline.

We had to make the new rocket to the
exact specifications of the first. It had to
be the same weight, size, density — every-
thing. It took several hours of hard, long
and tedious work to finish it. When we
finished, the rocket was as close to the
first rocket as possible. The next week
was the last week to qualify for the na-
tional competition.

We arrived at NASA bright and early for
the launch. However, cloud cover was too
low, and it is against the National Associ-
ation of Rocketry safety code to launch
into clouds. So, the next day, Sunday, we
went back to NASA / JSC and were pre-
paring to launch. But again, it was against
the safety code to launch, this time be-
cause of the 20 MPH wind. I was sure that
my middle school rocket club career was
over.

The next day we were informed that we

could launch in the afternoon after school.
On our first attempt, we were disqualified
because the back of our rocket did not fall
properly to Earth, and was damaged on
landing. In the 40 minutes remaining to
launch, we made repairs. It was now or
never.

We attached the rocket to the pad and
pressed the big red button. It was a truly
amazing flight. It went up, and up, and up,
then down, and down, and down. Howev-
er, there was a motor malfunction. Instead
of firing the ejection charge too early, it
did not fire the ejection charge at all. We
all ran out into the field to see our last
hope in pieces. I turned to my teammates
and said, “If the rocket had to crash, at
least it went down with style.”

And it did. I was glad that we tried our
hardest and didn’t give up, down to the
very last minute. I will always remember
my three years in rocket club. I learned so
many things about life there, in addition to
being able to calculate the center of pres-
sure on a model rocket.

A related article appears
on an earlier page in this issue.
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All calendar items are subject to change without notice.

‘ | ‘ ‘ _ Section council meetings: email secretary2012[at]aiaahouston.org
/= e a o Time: 5:30 - 6:30 PM usually
. Day: First Monday or Tuesday of most months except for holidays.
Houson c“°n Location: NASA/JSC Gilruth Center is often used. The room varies.
ince 1

Recent Section events
June 13, 2013 annual awards dinner meeting. Speaker: Dr. Harold “Sonny” White, warp drive
work at NASA /JSC.

Upcoming Section events
Audiobook in work by Ted Kenny, NASA/JSC, Chair, AIAA Houston Section History tech-
nical committee, Suddenly Tomorrow Came, A History of JSC.
August 2013: The Section’s annual leadership retreat is often held in August. The new AIAA
year starts on July 1, 2013.

2013 Conferences www.aiaa.org (Events link)

14 - 18 July 2013 Vail, Colorado, 43rd International Conference on Environmental Systems

15 - 17 July San Jose, California, 49th AIAA/ASME/SAE/ASEE Joint Propulsion Conference
& Exhibit & 11th International Energy Conversion Engineering Conference (IECEC)

11 - 15 August Hilton Head Island, SC, AAS/AIAA Astrodynamics Specialist Conference

12 - 14 August 2013 Los Angeles, California, AIAA AVIATION 2013

15 - 16 August 2013 Los Angeles, CA, 2013 Regional Leadership Conference

19 - 22 Aug. Boston, ATAA GN&C & Co-located Conf’s & ATAA Infotech@Aerospace 2013

10 - 12 September 2013, San Diego, California, AIAA SPACE 2013 Conference & Exposi-
tion

14 - 17 October 2013, Florence, Italy, 31st AIAA International Communications Satellite
Systems Conference (ICSSC)

2014 Conferences www.aiaa.org (Events link)

13 - 17 January 2014, National Harbor, Maryland, AIAA SciTech 2014
30 April 2014, Washington, DC, 2014 Aerospace Spotlight Awards Gala
5 -9 May 2014, Pasadena, California, SpaceOps 2014

16 - 20 June 2014, Atlanta, Georgia, ATAA AVIATION 2014

28 - 30 July 2014, Cleveland, Ohio, AIAA Propulsion and Energy 2014
5 -7 August 2014, San Diego, California, AIAA SPACE 2014

Cranium Cruncher
DOUGLAS YAZELL, FILLING IN FOR DR. STEVEN E. EVERETT

Last issue we used Morley’s trisection
theorem for plane triangles from Kevin
Brown’s MathPages.com. Brown’s history
article was memorable: a 2,000-year gap be-
tween the bisection and trisection theorems!
Let’s change the subject: Brown’s Number
Theory web page presents this fun image with
no explanation.

Start with the red equilateral triangle
whose sides have a length of one. Repeat that ed so far is similar to the overall shape.
six times as shown for the white triangles. Sequence: 1,2,3,4,5,7,9, 12, 16, 21, 28,
Then construct the blue equilateral triangle 37, 49...7 Comments (editor2012[at]
with sides of length two. The shape we creat- aiaahouston.org)?

Horizons: published bimonthly by the end of February, April, June, August, October & December at www.aiaahouston.org.
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Our Section’s Annual Awards Dinner Meeting

MICHAEL FROSTAD, CHAIR-ELECT AND ELLEN GILLESPIE, COUNCILOR

Our Section’s annual awards dinner
meeting, dedicated to the late James C.
McLane, Jr. this year, attracted a crowd of
more than 150 attendees at the NASA /
JSC Gilruth Center Alamo Ballroom on
June 13, 2013.

James C. McLane III delivered a
presentation about his father’s NASA
career, service to AIAA, and related activ-
ities.

ATAA Houston Section Chair Daniel
Nobles and Honors and Awards Chair ,
Jennifer Wells presented service awards = K

for five people in attendapce. These Above: Jennifer Wells (left) and Daniel Nobles (right) present 25-year membership
awards are presented for service anniver-  copyice qwards to (left to right) William D. Eatwell, Thomas R. Hatfield, and Wendell

saries of 25, 40, 50, or 60 years. Nobles 7 Afondell. Image credit: Michael Frostad.
and Wells presented several kinds of

awards as the evening began. One award
was for Dr. Myron Diftler, NASA / JSC
Principal Investigator for the Robonaut
team. That Robonaut 2 (R2) team won
the national AIAA Space Automation and
Robotics award for 2013.

Our Section also awarded almost
$8,000 to the Houston Museum of Natural
Science Challenger Learning Center,

(Continued on page 30)

NAE

Above: Jennifer Wells (left) and Daniel Nobles (right) pre-
sent 50-year membership service awards to (left to right)
Eleuterio (“Teyo”) de la Garza and Chester A. Vaughan.
Image credit: Michael Frostad.

Above: The Section’s annual awards dinner meeting was dedicated to the late James C. McLane, Jr. His son James C. McLane 11l
delivered a presentation about his father’s NASA career. Image credit: Michael Frostad.
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(Continued from page 29)

thanks to volunteers working with the
2013 Yuri’s Night 5-kilometer fun run.
(Continued on page 31)

Above: Jennifer Wells (left)
and Daniel Nobles (right)
with Special Service Citation
awardees (left to right) Shen
Ge, Irene Chan, and Eryn
Beisner. Image credit: Mi-
chael Frostad.

Above: Jennifer Wells (left) and Daniel Nobles
(right) with Dr. Myron Diftler. Image credit: Michael

Frostad. Above: Jennifer Wells (left) and Daniel

Nobles (right) with Ellen Gillespie, Counci-

lor and General Chair
for our Section’s An-
nual Technical Sympo-
sium (ATS 2013) of
May 17, 2013. Image:
Michael Frostad.

Above: Jennifer Wells (left) and Daniel Nobles (right) and (from left to right) Dr. Albert A. Jackson IV,
Ellen Gillespie, Dr. Steven E. Everett, Irene Chan, Michael Frostad and Clay Stangle. Image credit: Mi-
chael Frostad.

Above: Council members (left to right) Jennifer Wells, Alan Sisson, Shen Ge, Daniel Nobles, Dr. Steven E. Everett, Ryan Miller,
Irene Chan, Eryn Beisner, Dr. Albert A. Jackson IV, Clay Stangle, Ellen Gillespie, Dr. Michael Martin and Dr. Larry Jay Friesen.
Image credit: Michael Frostad.
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Section News

(Continued from page 30)

Our featured speaker, Dr. Harold
“Sonny” White, ended the evening with a
presentation about his NASA / JSC work
on warp drive.

Our new AIAA year starts July 1,
2013. Thanks to all who made this such a
great year for AIAA Houston Section and
our community.

Alcubi
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Above: Yuri’s Night is an international event celebrating
the April 12 anniversary of Yuri Gagarin’s 1961 launch
as the first person in space and the 1981 launch of the
first space shuttle mission, STS-1. The Yuri’s Night Hou-
ston 5 km fun run generated nearly 38,000 for the Hou-
ston Museum of Natural Science BP America Challenger
Learning Center. All three images above show Race Di-
rector Mana Vautier. Image credits: Michael Frostad.

Above: Dr. Harold “Sonny” White, NASA / JSC, delivers
his presentation about his NASA work on warp drive, in-
Above: Door prizes. Left to right: Alan Sisson, Jennifer Wells, and cluding inflation and the Alcubierre metric. Image cred-
Clay Stangle. Image credit: Michael Frostad. its: Michael Frostad.
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Section News

Right: Celebrating the success of the fourth Automated Transfer
Vehicle (ATV-4) from the European Space Agency, we present
images here and on the next page. Daniel Adamo also presents
two pages about ATV-4 earlier in this issue.

Right: JSC2013-E-061222 (15 June 2013) --- Inside the space
station flight control room in JSC's Mission Control Center, a
live television downlink appears on a giant screen for the benefit
of flight controllers who are managing the docking of the ATV-4
Albert Einstein. The fourth European space station resupply
spacecraft docked with the orbital outpost on June 15, 2013. Im-
age credit: NASA.

[ —

“ |

Association Aéronautique et Astronautique de France (3AF)

Sister Section of AIAA Houston Section since 2007
Jumelée avec AIAA Houston Section depuis 2007

Aser

Midi-Pyrénée

Président
F. Guimera

Trésorier
G. Destarac

ORGANIGRAMME 3AF

Assistante : J. Stella

Secrétaire
Ph. Mairet

(F. Renard,comptable)

Affaires légales

Vice Président Aéronautique Vice Président Espace
O. Marty P. Bousquet

C. Blémont

Commissions Fonctionnelles
Opérations

- Congrés: L. Mangane; S. Haug; J.F. Imbert; J.L.Chanel;
A.Torgue; G.Destarac; F. Guimera

- Communication: A. Chevalier/ A.Torgue
- Jeunes : M. Biason ( C. Romboletti)
- Programmation : 0. Marty/ Y.Roncin

- Patrimoine

- Relations Ecoles & Université: (Com. Histoire):

Conseillére promotion
M. Romero

|
{

Commissions Techniques
Groupes de travail hébergées par le groupe régional

B Bt - Aviation Civile &

- ENAC: B. Lamiscarre S e Commerciale : F. Guimera
- ISAE: Y. Gourinat; J.Huet AR . - Aviation Légére
- IPSA: A.Torgue (C. Romboletti) (Com. Tranep. Spatial): (G. Smith) & Machines Dérivées : J.L Chanel
- UPs: (5. Boyer) -~ Symehensa Kol - Environnement : TED
- Relations URISMIP: P. Leparoux Critiques: G. Ladier
7 . Ay 3 - Exploration et
- Relations CDE: J.) Runavot; J.M. Faure - Observations du Ciel: M. Bonavitacola Observation spatiales: M. Rieugnié

- Relations PME/ PMI: S.Haug; G. Ladier ; K. Dijkstra
- Relations TMMA : ( F. Renard)
- Site Internet: 1.C. Torgue

AIAA Houston Section Horizons May / June 2013 Page 32



http://www.aiaahouston.org/
http://spaceflight.nasa.gov/gallery/images/station/crew-36/html/jsc2013e061222.html

Page 33

Below: 1SS036-E-007747 (15 June 2013) The European Space Agency's Automated Transfer Vehi-
cle-4 (ATV-4) Albert Einstein"is about to dock to the orbital outpost at 2:07 GMT, June 15, 2013,
following a ten-day period of free
-flight. Image credit: NASA.

Left: Celebrating the success of ESA’s ATV-4, we present images
here and on the previous page. Daniel Adamo also presents two
pages about ATV-4 earlier in this issue.

The 2013-2014 Executive Council will consist of:

Chair: Michael Frostad

Chair-Elect: Michael Martin

Vice-Chair, Technical: Clay Stangle

Vice-Chair, Operations: Eryn Beisner

Secretary: Shen Ge

Treasurer: Jennifer Wells

Councilor: Irene Chan (Two year Term, 2013-15)
Councilor: Robert Plunkett {Two year Term, 2013-15)

The American Institute of Aeronautics and Astronautics (A1AA)

Executive Council
July 01, 2012 - June 30, 2013

Chiair
Daniel Nobles / SAIC
281-483-8360 (w) 079-235-4780 {cell)

281-335-2270

2 Past-Chair
OUan ey Tt teat Carier | NASA www.aiaahouston.org
— Since 1962 ————— 281-244-7232 (w) 832-651-1000 (celly - -
—
[—
Secretary Treasurer
P.O. Box 57524 Robest Plunkett / MET Clay Stangle
181-483-1797 281-217-2172
Webster, TX 77598 &
| |
Vice Chair - Operations s Vice Chair - Technical
Michael Frostad / Jacobs it Brian Baker / NASA
A e £ e (2-vesr terms ending Tume 30, 2014) T L
281-461-5867 E 281-483-7007
]
College and Co-Op Prieraas Alan Sizzon Astrodynamics Space Operation:
Dr. Gary Tumer / Odyssey — o : 281-235-2075 Dir. Albert A Jackson / Jacobs BeBe Kelly-Semato [ A-5CC
281-862-7825 Dr. p;":f';;:“:‘g;m"“ 281-483-5037 281-798-0060
L <| Christapher Davila / Barrios l
181-244-8173 = =
Honors and Award: A ion and Robetic: Tate 5‘““;*;11::;::;:‘:559\ o]
Jennifer Wells / UTAS — Public Policy _{ Larry Friesen | UHCL | Dr. Zafar Taqui / Barrios e YR PR
281-336-6302 l—|  Malisss Gordon / Lockheed Martin 281-334-5268 713-392-1280 e
3211-446-1776 Sy
Member:hip -{ T13-541-0083 | Program Management & Integration Propulzicn and Power Systems
Lisa Voiles / TUSA —1 Scholar ship — Dir. Satya Filla / Boeing Sheikh Ahsan /MNASA
281-244-6467 | Rafse] Munoz / NASA <I suf:ﬁl.m] ! m:a.q | 832-858-3082 281-244-6826
281-483-3427 s
STEM E-11 Extra-Vehicular Activity Safety and Mission Assurance
Svetlans Hanson / Tietronix —— Young Professionals Coumcilors Daryl Schnck’ Heneywell Foger Kleinhammer / SAIC
281-316-0778 - 7 3 181-532-5203 281-335-234
B30 Tom Hom / Bamios {2-year terms ending Time 30, 2013) ek Gk G
F40-748-0442 % =
| Guidance, Navigati 3 i i
’ i . B igation, and Control Syitems Enginesring
lz:‘g:;“_,_nﬂ ].)“ EI.'OIHI;[Z;S.[ — Communications . — - Dr. Steven E. Everett | Boeing Gary Brown / Booz Allen Hamilton
Ainge Engineering e S Eryn Beisner / Barrios Machsel Marnn [ TAMU 281-734-6284 7139336814
S 978-120-5517
2§1-244-0212
T Alicia Baker / Baker Hughes I Historv R
Newsletter 713-027-2044 Ted Kemy / NASA Space ':“‘("(;;1’]““"“
Douglas Yazell . Webmaster T 281.244.0078
832-366-5292 1 Lreae Chan ~I e GGS,’”;;G I
323-3093-5723 ek Tl B
# o In-Space Imaging and Crew International Space Activities
Publicity Matt Johnson / IMCO Observations Committee
ity E-Mail 281-333-5080 Dr. Kamlesh Lulla / NASA Ludmils Dmitriev-Odier / USA
Shen Ge 1 : 2 3.5 2-524-6307
T L Fyen Miller/ Boeing _ i 181-483-5066 832-524-6307
231-396-4430 Melissa Eronenberger / SAIC I
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H Rice University AIAA Student Section Advisor: .
Stu d ent Se ction Professor Andrew Meade, meade/at]rice.edu @ RI( E

NeWS 713-348-5880, www.ruf.rice.edu/~meade/

CE

Above: Image credit: Rice University.

Fall 2012 Schedule
September 12, 2012

Failure is Nof an Option
Gene Kranz

space rontiers........

Retrieve archived webcast

% RICE

This recture commemaorates the S0th anniversary of President Kennedy's “To the Moon” speech from Rice Stadium

October 23, 2012

Lights, camera, blasf-off! Making IMAX movies in space
Toni Myers

Producer/Director

IMAX Corporation

Retrieve archive webcast

November 1, 2012

The Boldest Mission fo Mars Ever
Bobak Ferdowski & Ravi Prakash
MASAs Jet Propulsion Laborator

Retrieve archived webcast

Above: We mentioned the Alan Bean lecture in our last issue. Three addi-
tional recent lectures in the Space Frontiers Lecture Series are shown
here. The related Rice University web page allows users to view the ar-
chived lectures. The Space Frontiers Lecture Series is not affiliated with
AIAA in any way, but we mention it because of AIAA’s interest in astro-
nautics.

Above: Image credit: Rice University.

Student Section News

Please send inputs to Dr. Gary Turner, our College and Co-Op Chair. His e-mail address is: collegecoop2012[at]aiaahouston.org

His backup for this task is Editor Douglas Yazell: editor2012/at]aiaahouston.org. Our Section’s web page lists the related websites.
We publish most bimonthly issues at www.aiaahouston.org by the last day of each even-numbered month, and the submissions
deadline is three weeks earlier. The November / December issue is an exception. It is published by December 10, not December 31.
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The Texas A&M University AIAA stu-
dent section started work on its web site TEXAS A&M
for the new year as of August 10, 2012: AlM UNIVERSITY
http://stuorg-sites.tamu.edu/~aiaa/ l
Faculty advisor: Professor John E. Hurtado, jehurtado[at]tamu.edu, 979-845-1659.
Brian Freno ‘08 Bob Cline ‘13 Chris Greer
Chair Speaker Chair Graduate Representative
Rahul Venkatraman ‘13 Nhan Phan ‘14 Nicholas Ortiz ‘13
Vice Chair SEC Chair Senior Class Representative
John Guthery ‘11 Travis Dawsey Alejandro Azocar ‘14
Secretary Activity Chair Junior Class Representative
Erica Lovig ‘13 Nick Page ‘16 Logan Hodge ‘15 Below: These are a few of the
Treasurer Publicity Chair/ Webmaster Sophomore Class Representative Texas A&M University profes-
sors who supported our Sec-
Jacob Shaw 16 tion’s Annual Technical Sympo-
Freshman Class Representative sium or lunch-and-learns over
the years.
Hurtado, John E. ~ Hyland, David
Associate Professor " Professor
Dynamics and Control
Mortari, Daniele Pollock, Tom

Professor / ' } Professor

Student Section News

Please send inputs to Dr. Gary Turner, our College and Co-Op Chair. His e-mail address is: collegecoop2012[at]aiaahouston.org

His backup for this task is Editor Douglas Yazell: editor2012/at]aiaahouston.org. Our Section’s web page lists the related websites.
We publish most bimonthly issues at www.aiaahouston.org by the last day of each even-numbered month, and the submissions
deadline is three weeks earlier. The November / December issue is an exception. It is published by December 10, not December 31.

AIAA Houston Section Horizons May / June 2013 Page 35



http://www.aiaahouston.org/
http://stuorg-sites.tamu.edu/~aiaa/
http://stuorg-sites.tamu.edu/~aiaa/
http://www.aiaahouston.org/college-and-co-op/

Page 36

Collier’'s 1952-54  Man Will Conquer Space Soon! (1952-54)

DouGLAS YAZELL, EDITOR

' Scott Lowther does a great job every issue as we prepare these
The Horizons Collier’s Team installments in the Collier’s space series. He prepares Fhese
scanned magazine pages so that they are ready for publication. I

recall that his copy of this May 14, 1953 issue of Collier’s has
an address sticker covering the spacecraft’s needle nose and its

Douglas Yazell, Editor
Scott Lowther, Aerospace Projects Review (APR)

i A i pitot tube. In fact, the excellent cover image scan gt
R?Zn ]\Z;lel};tr B‘gg,’:?; SI;{ oS www.UNZ.org has the same problem with an address sticker in

that location. We asked our Horizons Collier’s team for a com-

pelvin Schuetz, bonestell.com plete scan of that cover image. John Sisson was able to help us

Frederick Ira Ordway III

BN S0 Drears of Space fulfill that request. For this issue, Scott mentioned that colors

P o D,ula bled through from the other side of several magazine pages,

Shirazi Jc-z Ko making the cleanup of these scans a bit more difficult than usu-
al.

Quite a few more people make these articles possible, including
the Horizons team listed on page 2. Thanks to all involved! '

Horizons Collier’s team member Fred Ordway is a priceless
addition to the team. We are pleased to have him communi-
(Continued on page 37)

Cover Page
Image Count
1 | March 22, 1952: Man Will Conquer Space Soon! Yes 25
What are we Waiting For? pp. 22-23, The Editors

Crossing the Last Frontier, pp. 24-29, 72, 74, Dr. Wernher von Braun
A Station in Space, pp. 30-31, Willy Ley

The Heavens Open, pp. 32-33, Dr. Fred L. Whipple

This Side of Infinity, pg. 34, Dr. Joseph Kaplan

Can We Survive In Space? Pp. 35, 65-67, Dr. Heinz Haber

Who Owns the Universe? Pp. 36, 70-71, Oscar Schachter

Space Quiz Around the Editor’s Desk, pp. 38-39

2 | October 18, 1952: Man on the Moon Yes 11
Man on the Moon, p. 51, The Editors

The Journey, pp. 52-58, 60, Dr. Wernher von Braun
Inside the Moon Ship, pg. 56, Willy Ley

3 | October 25, 1952: More About Man on the Moon No 10
The Exploration, pp. 38-40, 44-48, Dr. Fred Whipple & Dr. Wernher von Braun
Inside the Lunar Base, pg. 46, Willy Ley

“Man Will Conquer Space Soon!” in 8 Issues of the Weekly Magazine Collier’s 1952-54

4 | February 28, 1953: World’s First Space Suit Yes 10
Man’s Survival in Space, 10 Contributors & 3 Artists, edited by Cornelius Ryan
pp. 40-41
Picking the Men, pp. 42-48
5 | March 7, 1953: More About (Continuing) Man’s Survival in Space No 8
Testing the Men, pp. 56-63
6 | March 14, 1953: How Man Will Meet Emergency in Space Travel Yes 9 This issue
Concluding Man’s Survival in Space: Emergency! pp. 38-44
7 | June 27, 1953: The Baby Space Station: First Step in the Conquest of Space Yes 6
Baby Space Station, pp. 33-35, 40, Dr. Wernher von Braun with Cornelius Ryan
8 | April 30, 1954: Can We Get to Mars? / Is There Life on Mars? Yes 10

Is There Life on Mars? pg. 21, Dr. Fred L. Whipple
Can We Get to Mars? pp. 22-29, Dr. Wernher von Braun with Cornelius Ryan

Above: Man Will Conquer Space Soon!, a series of articles from 1952 to 1954, from the weekly magazine Collier’s.
Source for most of the table: Wikipedia, Man Will Conquer Space Soon!, an article first written by John Sisson.
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(Continued from page 36)

cating with us. As co-author of the book,
the Rocket Team, he writes about his ac-
quaintance with that great American,
Wernher von Braun, and their discussions
about Ordway’s work on this book. A
later page in this issue contains an adver-
tisement about that excellent book. That
page provides a short Ordway biography.
Fred Ordway wrote a quick email note to
me containing these comments, presented
here with his permission:

“I of course have all the Collier's se-
ries; and, by the way, was introduced to
Wernher von Braun by Professor Fred L.
Whipple at a Hayden space symposium in
1952 in New York [City]. Dr. Whipple
chaired the Department of Astronomy
when I studied the subject at Harvard--
class of 1949.

Man Will
Conquer
Space Soon
o scimnsrs

L wOW 1N
5 STARTUNG PABIS

Collierss

This Issue of Horizons:
Installment 6 of 8

Issue 5 of 8:
The cover image
is not related to
Man Will Conquer
Space Soon!

Above: Image credits: Scott Lowther, with help from other Horizons Collier’s team members.

“Back in 1952 I was working at the Guid-
ed Missiles Division of Republic Aviation
on Long Island and frequently attended
American Rocket Society [ARS] meetings
in New York; I had joined the ARS as a
student member when I was only 13--in
January 1941!”

The American Institute of Aeronautics
and Astronautics (AIAA) started in 1963
by merging ARS and the Institute of Aer-
ospace Sciences (IAS). AIAA claims
1931 as its first year when celebrating
anniversaries, since ARS was founded in
1930 and IAS was founded in 1932.

The following pages from this installment
of the Collier’s space series are impres-
sive, to say the least. They must have been
amazing to readers in 1953, though we
know from letters to the editors that not

Wha will 8e
THE NEXT POPE*

5Y.
g

Issue 3 of 8:
The cover image
1s not related to
Man Will Conquer
Space Soon'!

THE BABY
SPACE STA

everyone was favorably impressed. As
shown below, the last two installments are
number seven, The Baby Space Station,
and number eight, Can We Get to Mars?
Is There Life on Mars?

A John Sisson Dreams of Space (blog)
advertisement on a later page in this issue
presents a von Braun novel, by the way.

(Continued on page 38)
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Collier's

Can We Get to Mars?
Is There Life on Mars?
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To Watch For

10 Spacific Srops
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(Continued from page 37)

Thanks to this blog, we present another von Braun space-
ship design, and a surprising look at some 1962 post-
Apollo Moon exploration plans.

In a Dreams of Space blog post, John Sisson writes about this
spaceship: “It is RM-1, designed by Wernher von Braun for the
Walt Disney television film called ‘Man And The Moon’ broadcast
December 28, 1955. RM-1 was meant to illustrate what a factual
around the Moon space ship might look like. In the film it was
portrayed by this model.” Image credit: Dreams of Space.

Above: Image repeated from an earlier page in this issue.

PAGE FOUR AEROJET-GENERAL SPACELINES PAGE FIVE

Mock-up of Moon Suit in action. Moon Man has controls for suit and vehicle

After Apollo— Expl

After the Apollc aft Jands its three
on ¥

oring the Moon

EXPEDITION WOULD TAKE ALONG EVERYT i FOR WORK, SURVIVAL ON MOON
The four e Each e

man would specialize in one or more fields of science, technology.

ould w

r special tub

INTEGRATED SPACE SUIT — MOONMOBILE

DESIGN CONCEPT

of the mc

*
A 500-Mile
Trans-Lunar
Journey
SPACE IPS FOR 12 MAN EXPEDITION ON MOON
" on suit proteets wearer from solar radiation.
*

T

Explorers could train in three-domed moon simulator.

Moon mobile carries two explorers, lifo-support systems.

Above: A double-page magazine spread from 1962 showing post-Apollo Moon exploration plans. The magazine is Aerojet-General
Spacelines and Rocket Review. Image credit: Dreams of Space.
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Lunar Module Equipment Locations diagrams

Full color, high quality print of NASA-MSC drawing dated
January 1969 showing the Lunar Module and
many of the important bits of equipment that went into it.
Prints are about 32 inches/81 cm wide by 18 inches/46 cm tall.

The original was B&W. It has been converted to a full-color
“blueprint” using the Saturn V as a color reference.

http://www.up-ship.com/drawndoc/saturnvprints.htm

$25

SPACE

Scientific Preparatory Academy
for Cosmic Explorers—~~

http:/www.up-ship.com

Foundation of the Space-Faring
Civilization of the Third-Millennium

SPACE is a recently established space exploration  =Deveiomse somoussros
institution that inextricably combines a rigorous

educational program with actual, hands-on space

system development and exploration expeditions.

Saturn V Inboard Profile Prints Now Available

Approximately six feet long, this full-color print is a reproduction of NASA-MSFC drawing 10M04574, the Apollo 8 Saturn V.

Looks great ! Hang one on your wall and be the envy of all your co-workers. Available for $35 plus postage at up-ship.com

/4 Visit SPACE website TODAY
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Dreams of Space
Books & Ephemera

Non-Fiction Children’s Books
about Space Flight from 1945 to 1975
http.//dreamsofspace.blogspot.fr

April 24, 1900

This Week THE MILWAUKEE JOURNAL

—_— MAGAZINE

RIw \7(‘ \.:5\;"
Pillow-speakers
taught Martian

anger”

Unique Resin Hobby Kits for Experienced Modelers
Visit the Virtual Museum Store

www.fantastic-plastic.com

CONVAIR XAB-1

“BETADA A TN

2001: Space
9 Station V

Concept Aircraft * Spacecraft
Sci-Fi * Luft ‘46

“The world's leading authority on space-related artifacts...” — Houston Chronicle

collect

The Sogrce for ‘Spacce I;iistcc)ry gnd f\nitacts

Space History News - Astronaut Appearance Calendar + Forums
buySPACE Marketplace + Auctions - Artifact Galleries - Contests

“The Internet's leading resource and community Web site for space
history enthusiasts and space artifact collectors...”

—James Hansen in “First Man: The Life of Neil A. Armstrong,” the

authorized biography of the Gemini and Apollo astronaut

http://www.collectSPACE.com/
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THE AA/T 04 The Chesley Bonestell

Archives of Melvin H. Schuetz
H B Uﬂgg (] A Chesley Bonestell

Space Art Chronology

LAt

RON MILLER o FRED

www.bonestell.com

Melvin H. Schuetz

A former satellite controller in the U.S. Air Force and
private industry, Melvin H. Schuetz has researched and
Award winner Ron Miller & Black Cat Studios collected publications from around the world containing
Bonestell’s art for more than four decades. His book,

A Chesley Bonestell Space Art Chronology, is a unique

Ron Miller, winner of the 2002 Hugo Award — . ; .
. - _ ’ reference bibliography containing detailed listings of
(World Science Fiction Society) for Best Related Work: over 750 publications which have included examples of

The Art of Chesley Bonestell Bonestell’s space art.

“FOREWORD BY ARTHUR C. CLARKE

Space scientist and well-known author of visionary books on

spaceflight. Ordway was in charge of space systems information at Dreams ofSpace, Books & Ephemera
the Marshall Space Flight Center from 1960 to 1963 and before that

performed a similar function for the Army Ballistic Missile Agency. Non-Fiction Children’s Books
For many years he was a professor at the University of Alabama's about Space Flightfrom 1945 to 1975
School of Graduate Studies and Research. However, his greatest hitp://dreamsofspace.blogspot.fr

contribution has been to the popularization of space travel through Classics Ilustrated were comic books intended to
dozens of books that he has authored or coauthored. He was also

technical consultant to the film 2001: A Space Odyssey and owns a educatfe as well a,s entert? R oficn were ficEeR
large collection of original paintings depicting astronautical themes. “classic” books in comic book form such as Moby
Ordway was educated at Harvard and completed several years of Dick. They also had a special series called “The World
graduate study at the University of Paris and other universities in around Us.” These were non-fiction comic books about
Europe. topics of interest.

Classics Illustrated. Illustrated by Gerald
McCann, Sam Glanzman and John Tartaglione. The
Ilustrated Story of Space (80 pages), 26 cm, softcover.

Contains illustrated stories on training for space,
the first rocket to the Moon, the history and use of the
rocket, the launch of Vanguard 1 and the construction
of a space station. “The World Around Us” (#5) Janu-
ary 1959.

www.cgpublishing.com

THE ROCKET TEAM
| A

Frederick Ira Ordway III
Co-Author with Mitchell R. Sharpe of The Rocket Team
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Inbound from space, a fast-moving
rocket ship noses down toward the
earth, its crew alert—as always—for
signs of danger. Disaster won't occur
often in space, but rocketeers will be
prepared: most of the paraphernalia
shown in the cutaway sections of art-
ist Fred Freeman's picture is emer-
gency equipment. To see how it is
used, turn to Emergency! on page 38.

Week’s Mail

Survival in Space

EpiTor: Your article of February 28th
on the dangers which human beings will
encounter in flights at high altitudes
(Man’s Survival in Space) should go
far to debunk the exaggerated fears
prevalent in some quarters. Especially
significant is the point that cosmic radia-
tion, even at its worst, will not produce
an important amount of damage to the
hereditary constitution which later gen-
erations receive.

Unfortunately, however, the reason
for this conclusion is stated in a mis-
leading way. It is true, as your article
states, that even a large amount of ra-
diation would seldom produce striking
abnormalities in the descendants of an
exposed person. Yet this does not imply
the absence of important damage. Even
though the harmful changes resulting
from a high exposure were hard to de-
tect, they would be distributed over so
many descendants that the total harm
done would be very serious, and would
usually include several premature
deaths. That is why the present writer
has always maintained that in the medi-
cal use of X rays more efforts should be
exerted to keep the exposures as low as
possible.

The real reason why the effects of
cosmic radiation on heredity are not to
be feared is because it would take so
tremendous a time before a person could
absorb any considerable amount of this
radiation. An X-ray examination of the
abdomen by a fluoroscope commonly
delivers more radiation to the reproduc-
tive cells than six months’ continuous
exposure to cosmic radiation would give.

H. J. MULLER, Indiana University,
Bloomington, Ind.

In editing Dr. Muller’s contribution to
the Man in Space symposium, Collier’s
inadvertently omitted the words *in
space” from his statement that a man
exposed to radiation for a long time
would rarely pass on marked changes
to his descendants.

The Barrier of Language

Epitor: Your editorial Barriers to
Western Unity (Feb. 7th) is excellent
and timely. The next to the last sen-
tence in the article stands out: “They
must cultivate friendly relations and
mutual understanding.”

There seems to be one serious prob-
lem to uniting the West European
nations. They will never cease being
suspicious of one another as long as
they cannot understand one another.
They need a common, easily and
quickly learned language that in itself
would help bind them together.

Many will say this would take too
long and that our present problems are
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Man's Survival in Space

EMERGENCY!!

Authorities whose papers were the basis for
this article, last of a three-part series, are Dr.
Wernher von Braun, chief of the Army
Guided Missiles Laboratory; Dr. James P.
Henry, of the Air Force Aero Medical Labora-
tory and rocket expert Willy Ley. Contribu-
tors to the other two parts included Col. Don
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Flickinger, Director of Human Factors at the
Air Force Air Research and Development
Command; Capt. James E. Sullivan, director,
Airborne Equipment Division of the Navy
Bureau of Aeronautics; and Drs. Hermann
J. Muller of Indiana University; Hubertus
Strughold, head of the Air Force Depart-

ment of Space Medicine: Fritz Haber of the
same agency; Donald W. Hastings, National
Psychiatric Consultant to the Air Force;
James Van Allen of the State University of
Iowa; and Heinz Haber of the University of
California. The material for the entire series
was collected by Collier’s Cornelius Ryan

Collier’s for March 14, 1953
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Before space-going rocket ship tries ount its
power, it will undergo tow tests behind jet
bomber. Crewmen will board it, try emergency
procedures—including bail-out, shown above

-

What happens when disaster strikes in space? Can the crew of a 15,000-mile-an-hour rocket ship bail

out or land their disabled craft? Here, for the first time, famous scientists disclose the answers

ROCKET ship is cruising serenely through
A space at 15,000 miles an hour, its crew re-

laxing within the pressurized cabin. Sud-
denly the calm is shattered by an explosion: one
of the double-paned portholes has blown out; in
an instant the artificial atmosphere has vanished
and the five men are exposed to the blood-boiling,
suffocating vacuum of space. What can they do?

Or suppose the time is shortly after launching;
the ship is picking up speed on a vertical flight
path—and suddenly the fuel lines feeding the
roaring bank of rocket motors burst into searing
flame! Can the crewmen trapped inside bail out—
or, perhaps, bring their multimillion-dollar ve-
hicle in for a successful crash landing?

What can men do when disaster threatens their
rocket ship during a supersonic dash through the
atmosphere, or in the strange, airless environ-
ment of space?

If the crew is well trained, there are few emer-
gency situations that can’t be licked. The captain
may have to make hair-trigger decisions; it may be
necessary to throw away machinery and equip-
ment that cost millions of dollars and years of
work to develop; it may be necessary to take risks.
There'll be plenty of excitement. But for almost
all foreseeable crises, there will be an emergency
procedure providing a good chance for safety. If
the crew is well trained.

The first space crews will be more than well
trained. They'll be selected with infinite care,
superbly conditioned, educated in the special prob-
lems of space for five years. Every ground training
device our scientists can conceive will give them
the feel of space flight—and the problems of space
flight—before they ever step into a rocket ship
(Collier’s, February 28, March 7, 1953).

But the big moment, and the best preparation

PAINTING BY CHESLEY BONESTELL

for danger, will come when they get aboard a
space vehicle and go roaring skyward.

There will be some preliminaries. Before they
start space flights, the pilot and copilot, both jet-
trained, will take many hours of transition flying
in single- or double-seat supersonic rocket planes
like the present Bell X-2 and Douglas Skyrocket.

Rocket flight is different from any other flight,
and the important difference is that it’s unpowered,
except for a few minutes. (Three rocket blasts last-
ing a total of five minutes will carry a rocket ship
beyond the earth’s dense atmosphere; then it will
simply coast the rest of the way to its destination.)

Flying in small rocket-powered aircraft, the
crew captain and his copilot will learn to expect a
sudden power cutoff after a brief burst—and will
learn to make every landing glider-fashion, with-
out power, as all rocket pilots must.

Then, with the rest of the crew, the two men
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will climb aboard their new space-going rocket
ship—but not for rocket-propelled flight.

The pioneer space crews and the first space
ships will be developed together. All the time the
men—and women; they'll probably be on rocket
crews, too—are taking their training, engineers
will be hard at work perfecting the vehicles. Crews
and ships will be ready to undergo testing at about
the same time. They’'ll do that together, too.

The vehicle that takes man into space will con-
sist of three sections, or stages. Two of them will
simply be power packages which will hurl the third
section spaceward at a great speed and then be
discarded. Only the third stage will actually enter
space; it will carry the crew and cargo, and it will
have wings and other control surfaces, like those of
an airplane, necessary to make landings on earth.

A Start in Basic Escape Training

Since the third stage poses the greatest engineer-
ing problems, it will be the first section built. Once
it’s considered ready for flight, it will be towed
aloft by a powerful jet bomber and put through a
series of tests. The crew will board it at that time,
to get used to it, to help the engineers perfect the
internal layout, and—especially—to start basic
escape training.

After each test is finished, the towrope will be
cast loose and the two pilots will make the un-
powered landing at the home base.

Finally, the day will come when the third stage
and its crew are ready for a rocket launching. The
ship will be set on a launching platform, tail down,
nose pointing skyward. A few final checks, a mo-
ment’s pressure on a button beside the captain’s
chair and the four main rocket motors will roar.
The needle-nosed ship will rise slowly into the air,
picking up speed rapidly until it hits 4,000 miles
an hour.

From the moment the craft leaves the ground,
the crew must be prepared for breakdowns, for
malfunctions, for the early symptoms of danger.
The trip—and each such third-stage flight there-
after—will last only about 20 minutes; there’s
barely enough fuel for a 300-mile trip, up to an al-
titude of about 30 miles. Into the few minutes of
flying time on each flight, the crew members will
cram an intense course in emergency procedures.

What emergencies?

Most of the troubles that can crop up in rocket
flight are fairly easily handled. Instrument failure?
The ship has double sets of instruments—two sets
of flight instruments for the captain and copilot,
and two of functional instruments for the engi-
neer. Pump trouble may affect a space-bound

rocket ship so that it can’t make its destination; it
will remain aloft long enough to burn up its heavy
fuel load, then, light enough to land, it will return
to base.

But four difficulties may spell real danger: me-
chanical trouble in the power plant or hull; failure
of specific pieces of electrical equipment for which
there are no duplicates; fire, and the sudden loss
of cabin pressure. Fortunately, all such break-
downs should be rare.

Effects of Sudden Decompression

Swift decompression could be caused by the
accidental opening of an escape hatch or by the
sudden blowout of a porthole. It would subject
the crew to an enormous pressure change: from
the normal cabin pressure of eight pounds per
square inch (equal to a 15,000-foot altitude) to
the complete vacuum of outer space.

Can men stand such instant decompression?
Tests have proved that carefully picked men can.
The change would be uncomfortable but not fatal.
But unless the crewmen could find swift protection,
they would quickly die from exposure to the low
pressure, which provides little or no oxygen for
breathing, and which very quickly causes the
blood, saliva and other body fluids to boil. Space

In emergency (as when broken porthole lets cabin pressure escape, as pictured), crewman and passengers press buttons on chair arms; contour
seats straighten automatically, capsules clap shut, seal. Capsules are connected to cabin pressure system, also have own pressure for bail-out
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suits? They'll be invaluable in space, to keep men
supplied with pressure and oxygen outside their
pressure cabins, but they won't be worn inside a
rocket ship; they're too clumsy in such cramped
quarters under conditions calling for fast move-
ment. And they take a long time to put on.

The solution is a fast-closing personal pressure
cabin for each man. Such a cabin already has been
designed by Dr. Wernher von Braun, one of the
world’s foremost rocket engineers. The moment a
crew member becomes aware of the cabin leak, he
will press two buttons, one on each arm of his con-
tour chair. One button would do, but two will
force the crewman to pin both arms to his sides.
That’s important, because the instant the buttons
are pressed, the chair will straighten slightly, and
two metal cylinders will zip out of the floor and
ceiling and snap shut around the man, encasing
him completely in a sealed tube. The tube, called
an emergency capsule, is connected to the ship’s
central air supply. It also has its own pressure-
atmosphere system, if needed.

The capsule protects the crew member from the
low outside pressure—but isn't he helpless?

Far from it. All the control switches he has
been using to do his assigned job are located on the
arms of the chair, and the chair arms are inside
the capsule with him. Even before the cylinder

clapped shut, the control wires were connected to
the ship’s electrical system through breakaway
plugs at the bottom half of the capsule. Chances
are good that, even encased within their capsules,
the crew members can save the ship.

At the very least, the captain can start back for
the earth; when the space craft descends below
20,000 feet, he and the other crew members can
emerge from their metal shells and bring the
ship in for a normal landing.

Landing May Be on Space Station

Suppose he has a destination in space. Once
scientists have the first space-going ships in opera-
tion, they will start building a permanent station
1,075 miles from the earth, as a combined military
observation point and astronomical observatory
(Collier’s, March 22, 1952). The station will cir-
cle the globe endlessly, once every two hours—an
unpowered satellite, like the moon. If our decom-
pressed rocket ship is on its way to the satellite, it
might be wise to continue on course. After its
arrival, the crew members in their capsules will be
removed from the damaged vehicle by space-
suited men from the satellite, and taken to the
pressurized station. The rocket ship will be re-
paired before its return flight.
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With proper emergency equipment, decompres-
sion can be licked fairly simply.

Fire is something else again. Suppose the tur-
bine driving the fuel pump flies apart and a hot
splinter rips through the fuel tanks. A stream of
ammonialike hydrazine would engulf the motor
and fuel systems in searing flame. What then?

It depends on where the fire is located, how bad
it is, how bad it's likely to get—and where the
rocket ship is in space. The ship starts its flight
from the ground with three sets of rocket motors,
mounted one behind another. The first part of
each flight is over the ocean. The bottommost, or
first, stage provides power until it runs out of fuel,
then drops into the sea. The second stage takes
over, to be discarded in turn two minutes later.
If fire occurs in either of the first two stages, the
pilot will immediately jettison it. If he works fast
enough, that will end the danger. He will glide
the third stage back to earth, after dumping most
of its fuel.

But what if the blaze starts just after departure,
with the ship only a few thousand feet off the
ground? A jettisoned stage, especially if it’s aflame,
might wipe out the entire launching installation—
and hundreds of men. For the rocket captain, it's
a tough decision: if he waits too long, he and his
crew (and their costly vehicle) might be lost; if

To ahandon ship, men push another button. Capsules, guided by rails, are ejected by powder charge, drop safely into ocean with men inside.
When possible, men will remain in ship, operating controls from within capsules, until they are close enough to the earth to land normally
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Emergency capsule is ejected from rocket
ship with crewman inside, drops into sea.
Speed is slowed by metal chute, impact is
cushioned by small rocket in capsule
base. The picture shows radar-equipped
plane, rescue vessels converging on area
to pick up four crew members—one in
sea, two being slowed by rockets. and one
(foreground) still so high rocket hasn't
blasted yet. Cutaway shows man in cap-
sule, strapped to contour chair, with
rocket and frozen air under feet. Metal
arms on base guide capsule during ejection
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An ingeniously engineered bail-out device gives the rocketeer his margin of safety
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he acts too quickly, he may cause catastrophe on
the ground. His best bet is to turn the rocket into
a shallow flight path, and attempt to cast loose the
burning section where it can do no harm.

Luckily, fires are likely to be rare. Most of the
risk comes during launching, and for the five min-
utes after launching, when the motors are operat-
ing and quantities of fuel remain. How about an
explosion? The two propellants, nitric acid and
hydrazine, are in separate tanks; a hot fragment of
metal wauld have to pass through both sets of
tanks, causing the propellants to mix, before an ex-
plosion could occur. The fragment would have to
be traveling at terrific speed.

Yet it could happen. If it did, there probably
would be no emergency procedure: rocket ship
and crew would be blasted to bits instantly.

If fire or explosion should occur, it will probably
be on the way up, while the ship is still in the at-
mosphere—almost never in space, or in the at-
mosphere on the way back. First, after the ship has
left the atmosphere outbound, there will be little
fuel left to burn—just enough for brief maneuver-
ing and to provide insurance against a bungled
landing attempt on the return to earth. Second,
there’s no oxygen in space to kindle the flame.
Third, the motors won't be running, which means
no pumps to spray fuel out of a leaky connection,
and no working parts to start a fire even if there is
a flow of fuel.

If decompression and fire are both unlikely—
and easily manageable when they do happen—
what other dangers are there?

Helpless Without Electric Power

Electrical equipment can fail. If the equip-
ment isn’t duplicated on the rocket ship, the failure
could cause serious trouble. Some of the navi-
gator’s most vital instruments are electrically oper-
ated, and could not be easily replaced in flight. If
one of them suddenly broke down, the navigator
might be almost totally unable to operate; he
would have to depend on advice from the ground.
But the radio is electrical, too. It could fail, halting
all communication with the home base. Even un-
der the most favorable circumstances, the navi-
gator relies on some ground help for difficult
computations; if he were deprived of this help, he
could use only rough estimates for the exceedingly
tricky navigational problems of space flight.

Or the electrically operated valves between fuel
tanks and pumps could break down, stopping the
motors.

Actually, motor trouble could be caused by
many kinds of breakdown. Among the possible
hazards of space flight, it falls in a major category
of its own, posing problems something like those
caused by fire.

If motor failure occurs during the first seconds
after take-off—catastrophe. If it happens later
during the ascent, the captain probably would jet-
tison the stricken stage, pump out excess fuel and
head in for a landing.

The most complicated situation occurs when the
third stage is out in space and lacks the power to
maneuver into a circular orbit around the earth.
What happens then?

Eventually it would start back around the earth,
pulled by gravity into a lopsided orbit, about 1,100
miles from the earth on one side and 60 on the
other. On the low side of the orbit, the ship would
drag briefly through the atmosphere, and that
would slow it down slightly. After perhaps 24
hours, and a dozen round trips, it would be low
enough so that the control surfaces would take
hold in the denser air. The pilot might then be able
to land the ship like an airplane.

During this long flight, the damage which caused
the power failure could prove much greater than
first believed, possibly bad enough to ruin any
chance of landing. Other rocket ships would hurry
to the rescue. They would be launched into the
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same orbit, their departures timed with scientific
care to enable them to overtake the disabled ve-
hicle. All the vehicles and their crews would be
weightless in the uneven orbit, so it would be a
fairly simple matter to transfer the men from the
stricken craft to a rescue ship. Space-suited res-
cue crews would remove the crew members of the
damaged rocket vehicle, capsules and all, through
escape hatches, and would then carry the cylinders
to the safety of the pressure cabins in their own
craft.

But what if rescue is impossible? A rocket crew
which found itself in a lopsided orbit would stay
in the ship as long as possible, even if it began
breaking up as it swept through the atmosphere.
They would have little choice. Rocket expert Willy
Ley estimates that crew members who bailed out
would stay in the uneven orbit for almost three
days; after the first half hour, they would be dead
inside their capsules for lack of oxygen.

At best, bailing out of a disabled space vehicle
is far more difficult than parachuting from an air-
plane. A man who jumped from a rocket ship at
thousands of miles an hour would -almost certainly
collide with part of the vehicle. That would mean
instant death. Suppose he was thrown free of the
ship. At an extremely high altitude, he would die
anyhow, and almost as fast—his lungs gasping for
air, his body fluids set aboil by low pressure. Would
a pressurized space suit save him? Only for the
moment. Plummeting earthward, he would plunge
into the dense atmosphere at terrific speed; the
friction would toast him, scorch him and finally
set his clothing furiously ablaze.

Then how would he bail out?

In the same emergency capsule he uses inside
the cabin. A powder charge hurls him away from
the speeding ship. As he tumbles through space, ar-
tificial atmosphere guards him from the dangers of
low pressure. A light steel parachute steadies the
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Ejection seat, similar in principle to escape capsule, being tested by
Navy. Military services use ejection for bail-out from fast jet planes
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Will the escape cylinder work in the upper altitudes? A similar capsule already has

capsule and brakes his speed as he enters the
earth’s envelope of air. Insulation keeps him cool.
Just before he strikes the earth, a self-starting
rocket jet cushions the landing. If he lands at sea,
the capsule floats easily on the swells, and a radio
signal beckons rescuers.

Suppose an earthbound third stage runs into
serious difficulty at an altitude of about 50 miles,
and it's impossible to land. The captain immedi-
ately slams the bail-out bell. Within seconds, the
crew members have clapped shut their capsules.
Once encased, they can operate the ejection but-
tons—and at a hasty signal from the captain, they
do so. The powder charge hurls each cylinder free
of the disabled ship, through a hatch. The opening
is promptly sealed tight by a lid which closes auto-
matically behind the departing capsule.

At the moment of bail-out, the rocket ship has
been following a course which almost parallels the
earth’s curvature. The cylinders take the same
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course for several hundred miles before they start
down, their progress slowed by a four-foot steel-
mesh parachute.

As the capsule plows through the dense atmos-
phere, it begins to glow, and soon it becomes red
hot. Inside, the crew member is protected by
glass-wool insulation, and by lumps of solidified
air, which has been frozen at a temperature of 363
degrees below zero F.

Approaching the earth’s surface, the capsule
falls at a rate of 150 feet per second. That's too
fast; a man striking ground at that speed probably
would be killed. But 150 feet off the ground, a
proximity fuse sets off a small rocket in the foot of
the capsule; the blast of the rocket slows the rate
of fall, and the landing is fairly gentle. It's espe-
cially gentle if it occurs in the ocean, and rocket-
ship captains who have the choice will attempt to
bail their crews out over water.

Equipment in the bottom of the capsule serves
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Monkeys Pat and Mike (shown with Lt. Johnie Reeves and A/lc Marshal Ross)
went to 35-mile altitude in rocket like one in photo, were safely ejected in capsule

Two mice traveled with monkeys in rocket, were photographed while experiencing
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weightlessness (below, left) and again as their weight returned on the way down
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as ballast and gives the cylinder stability in high
seas. An automatic radio system guides rescue
boats to the floating tube. A release catch opens
the capsule’s portholes, to let air in.

The emergency capsule will be used only rarely
for escape. When they can, the crews will attempt
to bring damaged ships back to land, and usually it
will be perfectly practical to do so. Not only will
emergency landings save many millions of dollars’
worth of machinery and equipment—they will also
protect the crew members from certain hazards of
capsule bail-out.

For example, a man who ejects his capsule from
a rocket ship which is speeding earthward at too
steep an angle might be killed by the jarring im-
pact of his collision with the atmosphere, or by the
tremendous friction heat. Wherever possible, the
captain will pull up his injured ship, so the crew
members will be cast out at an angle which will
permit them to enter the atmosphere gradually.

Then suppose the capsule, instead of landing in
water, strikes down on solid ground. The touch-
down will be gentle, but the man inside could be
badly shaken up as the big tube flops over on its
side. Or suppose it lands on a mountain, or on the
roof of a house, and goes tumbling down the side?

Those landing risks will be extremely slight,
statistically. Yet they'll worry the crew members.
So will the possibility of equipment failure within
the capsule. So will almost everything else about
the cylinder.

The mental hazard will be one of the most im-
portant deterrents to the use of the capsules for
bail-out. They will be psychologically offensive:
coffinlike, cramped, stuffy and uncomfortable. The
men inside them, once ejected from the ship, will
be completely helpless. It will be a horrible feeling.

Saga of Two Monkeys—Pat and Mike

But the capsule will work when nothing else
does. In fact, it has worked—at least, a capsule
very much like it has.

Last May, two monkeys were sent to an altitude
of 35 miles aboard an Air Force Aerobee rocket,
at a speed of 2,000 miles an hour. The animals,
named Pat and Mike, were seated in the projectile’s
nose, which was triggered to break away shortly
after the rocket started back to earth. The nose
capsule, with the monkeys slightly anesthetized to
keep them from becoming excited, broke loose on
schedule. It hit a peak speed of 1,000 miles an
hour before a parachute (serving the same purpose
as the steel-mesh umbrella on the man-sized cap-
sule) broke the fall. The breaking impact was
equal to about five times the monkeys' normal
weight, but they were unharmed. They drifted
safely back to earth, and are still alive and healthy
(so healthy that they’re too big to get into the
capsule now).

The test, conducted by a team of biologists and
engincers headed by Dr. James P. Henry, Air
Force physiologist, proved the practicality of es-
cape by capsule, and gave scientists other informa-
tion about space travel as well. Both the monkeys
and a couple of mice, who also were passengers
in the capsule, experienced weightlessness for
about two minutes, with no ill effects. They also
endured an acceleration shock at launching far
greater than that man will experience: they were
flattened by a force 13 times their own weight,
compared with the ninefold weight increase man
can expect on his journeys spaceward, and the ten-
fold pressure he might feel as a capsule smashed
into the atmosphere.

Pat and Mike were among the first living visitors
to the extreme altitudes. The two creatures briefly
experienced all the major difficulties of space travel
—acceleration pressure, weightlessness, life in an
artificial atmosphere. Nothing bothered them.
Many more animals are sure to be rocketed into
the earth’s newest frontier.

After them will go the men. PF Vv VS
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THE COMPLETE WORHKS Dr_ AHOBERT A.
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Limited Collector’s Set - 46 Archival Volumes

Timeless ideas,
timeless edition!

Set includes all of Heinlein's
published work, restored to
the last version he had a hand
in preparing.

Featuring never before pub-
lished correspondence and
screenplays.

Each volume has a unique
icon, frontispiece photograph
of Heinlein and is individually
hand numbered with a limited
print run.

Order Today!
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Tlmeless stories
awaiting Rediscovery

The Virginia Edition

The complete works of Robert A. Heinlein

To order your set visit: www_virginiaedition com

or call: 713-861-3600 Payment plans available.

Free Magnifying Reader and Poster Set!
Expires June 1, 2013

Use Coupon Code: virginia
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Exerpt from “Ray Guns and Rocketships”
first published in 1952

It was suggested that I comment on the wniting of
science fiction for children. I am not sure just
how to do this as I am not sure that I have written
any sciene fiction for children. It 1s true that I
have a group of books which are catalogued as
being intended for “boys of ten and older”™ —but I
have found that this list 1s read by adults as well
as by boys (and girls!) and that my books
intended for adults are read by my younger read-
ers as well as by adults. Science fiction 1s quite
ambivalent in this respect. A book so juvemle
that it will insult the intelligence of adults 1s quite
likely to insult the intellisence of the kids.

When I was a child myself I used to get quite
annoyed at authors who “wrote down.” When I
was first asked to do a book intended for kuds I
swore a solemn oath that I would never “wrte
down” —it 15 better by far that a child should fail
to grasp some portion of a story than it is to
patromize him. So I believe and my expernience
seems to bear me out. In my own work I make
just two munor distinctions between copy
intended nominally for adults and copy imtended
nominally for not-yet-adults. In the boys™ list I
place a little less emphasis on boy-meets-girl and
a little more emphasis on unadulterated
science — but these are matters of slight emphasis
only. On the first point I am obeying a taboo set
up by adults, it being my own recollection that
kids get interested in boy-meets-girl at a very
tender age. On my second point it 15 my recollec-
tion and my more recent observation that kids are
more interested in “how™ and “why™ than their
parents usually are. The kids really want to know
how the spaceship operates; the adults frequently
don’t care —so [ try to give the kids enough detail
in matters technological to satisfy them without

giving so much that 1t will bore an adult. In any
case a science fiction story should be a story first
of all; it 1s not intended to replace science text

books.

But most especially in wrnting for kids the
science 1n it should be valid. When they spot an
error they are not likely to forgive it.

In many ways science fiction belongs to the kads.
They know that “it hasn’t happened yet” —but
they believe that it will happen. They expect to
grow up to build space ships, to pilot them. They
still believe in change and they are undismaved
by the wonderful and termfying future we have
in front of us. If an adult enjoys science fiction,
it 1s almost a guarantee that he has managed to
carry over a youthful point of view, a mind not
yet caleified, a belief in change and the future_ It
18 for the youngster and for this adult who still
has something of youth about him that we write.

To read more visit www.virginiaedtion.com l

AIAA Houston Section Horizons May / June 2013 Page 53



http://www.aiaahouston.org/

“Yield to
temptation. It
may not pass

your way again.”

~ R. Heinlein

To order your set
Visit: WWW.
virginiaedition com

call: 713-861-3600

Payment plans
available.

Exerpt from “All Yon Zombies™
First published in The Magazine of Fantasy and
Seience Fiction (March 1939)

2217 TIME ZONE V (EST) 7 Nov 1970 NYC—"Pop’s Place™: I was pol-
ishing a brandy snifter when the Unmarrnied Mother came in. I noted the
time—10.17 p.m. zone five or eastern time November 7th, 1970. Temporal
agents always notice time & date; we must.

The Unmarried Mother was a man twenty-five years old, no taller than I
am, immature features and a touchy temper. I didn 't like his looks —I never
had —but he was a lad I was here to recruit, he was my boy. I gave him my
best batkeep’s smule.

Maybe I'm too entical. He wasn’t swish; his mickname came from what he
always sazd when some nosy type asked him his line: “T'm an unmarned
mother.” If he felt less than murderous he would add: “—at four cents a
word. [ wnite confession stonies.”

If he felt nasty, he would wait for somebody to make something of it. He
had a lethal style of in-fighting like a female cop—one reason I wanted
him_ Not the only one.

He had a load on and his face showed that he despised people more than
usual. Silently I poured a double shot of Old Underwear and left the bottle.
He drank, poured another.

I wiped the bar top. "How's the ‘Unmarned Mother racket?”

His fingers tightened on the glass and he seemed about to throw it at me; I
felt for the sap under the bar. In temporal mampulation you try to figure
everything, but there are so many factors that you never take needless nisks.

Continued on page 4.

()

The Virginia Edition

The Virginia Edition represents
authoritative texts for all of Robert
Heinlein’s published fiction and
nonfiction, newly typeset, whenever
possible from the editions put in
final form by Heinlein's own hand.
In other cases, the defimtive texts
are represented by editions restored
to their intended state, in publica-
tions overseen directly by Virginia
Heinlein after her husband’s pass-
ing_. Mrs. Heinlein's role in perpetu-
ating her husband’s work and legacy
was at all times crueial, both during :
and after the wnting. It is truly Robert Heinlein and Virginia Gerstenfeld
ﬁﬂlﬂg that her name be remembered Eﬂ!fjﬁﬂ 1947, Permission E}:‘lr' Robert A.
in close connection with his. and Virginia Heinlein Prize Trust.
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I saw him relax that tiny amount they teach you to watch for in the “A society
Bureau’s traming school. “Sorry,” I said. “Just asking, "How’s business?’ thatgets rid of
Make 1t ‘How's the weather?” ™~ et bl
He looked sour. “Business 1s okay. I write 'em, they print ‘'em_ I eat.” Sl Lo
I poured myself one, leaned toward him. “Matter of fact,” I said, “you akers goes
write a nice stick—I've sampled a few. You have an amazingly sure touch  downhill.”

with the woman’s angle.”

It was a slip I had to nisk; he never admitted what pen-names he used. But
he was boiled enough to pick up only the last. “ “Woman’s angle!” ™ he
repeated with a snort. “Yeah, I know the woman'’s angle. I should.”

“So07?” I said doubtfully. “Sisters?”

“No. You wouldn’t believe me 1f I told you.”

“Now, now,” I answered mildly, “bartenders and psychiatrists learn that
nothing 1s stranger than the truth. Why, son, if you heard the stories I do-
well, you’d make yourself rich. Incredible.”

“You don’t know what “incredible’ means!™

“So? Nothing astonishes me. I've always heard worse.”

He snorted again. “Want to bet the rest of the bottle?”

“T’11 bet a full bottle.” I placed one on the bar.

“Well—" I signaled my other bartender to handle the trade. We were at the
far end, a single-stool space that I kept private by loading the bar top by 1t
with jars of pickled eggs and other clutter. A few were at the other end
watching the fights and somebody was playing the juke box—pnvate as a
bed where we were. “Okay,” he began, “to start with, I'm a bastard ™

~ R. Heinlein

To read more visit www.virginiaedtion.com I

Join the
Heinlein
Society
Visit us at:

wWww.
heinleinsociety.org
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ATAA Houston Section
P.O. Box 57524
Webster, TX 77598

Since 1962

The American Institute of Aeronautics and Astronautics

NASA

S-65-10195

Above: The late James C. McLane, Jr., is shown at left in this photograph of February 16, 1965. This is the Space Simulation Work-
ing Group. This was the second gathering of this organization whose annual technical convention continues to this day. The group

now includes representatives from eight countries. Image credit: James C. McLane, IIl. James C. McLane, Jr. was our 1971-1972
AIAA Houston Section Chair.

4 ATAA Mission & Vision Statement )
The shaping, dynamic force in aerospace - THE forum for innovation, excellence and global leadership.
AIAA advances the state of aerospace science, engineering, and technological leadership. Core missions include
communications and advocacy, products and programs, membership value, and market and workforce development.
N The World’s Forum for Aerospace Leadership y

Become a member of AIAA!

You can join or renew online at the AIAA national web site: www.aiaa.org.
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