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Hello Everyone:

I saw some docents recently at both
museums wearing long pants. Fall must be
here and winter and the holidays are just
around the corner. My summer “to do” list
is still sitting on my desk with several
unfinished projects, but all in all, I have to
say that the Foundation is making progress
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Our most visible progress of course is the beginning of construction
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on the Hangar 1 expansion project. I know this has caused some
disruption of the daily routines of many of you at the Pima Air and

Space Museum. I appreciate everyone’s cooperation with the safety rules and with having to reroute the
TRAMs, etc. You all are doing a great job. I also want to let you know that we’re working hard with
Pima County and the Bureau of Land Management to satisfy their requirements for setting up a
temporary food service establishment. We’re working on a plan that will put temporary food service at
the Ramada between Hangars 3 and 4 and I hope it will be up and operating before Christmas. We’re
presently winding our way through the government red tape and I’'m optimistic that we’re going to reach
a solution. In the mean time, I gave Mina some information for you all to pass on to our guests that
hopefully will help ease their frustration and hunger pains. If Mina has not already passed this info on to
you, she’ll be doing so shortly.

Also for those of you at the Pima Air and Space Museum, I want to report to you that the summer Night
Wings program brought in over a thousand visitors this summer and that more than 50% of these folks
were visiting the museum for the first time. We definitely proved that we can make this kind of program
work, and I hope to develop and implement more of them in the future. I’d like to take the opportunity
again to thank all the volunteers at Pima who participated in this program. You are responsible for a
large part of its success.

I’m happy to report that the Titan Missile Museum has really, really gone “down under.” Our long
distance learning program with Australia has gotten off to an excellent start, and Titan is now the
“flagship” program in Australia, thanks to the work of Titan Archivist Chuck Penson. This is saying
quite a lot, since one of the other participants in this distance learning program is NASA! Now that
we’ve almost perfected this program, nowhere in the world is beyond Titan’s reach (almost like the old
days when the site was active...) and the company we’re working with is looking to expand into Asia,
Europe, and possibly the United States. The problem with conducting this program in the United States
is that there is not enough of a time difference to allow us to conduct our distance learning programs
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when the museum is closed, and this is a key
aspect of Titan’s success with Australia and the
rest of the world. But smart people are working
on how to solve this problem, so I'm confident
we’ll find a solution at some point.

The annual Holiday Potluck Party will be in
Hangar 4 on December 16. I'm pleased to say
that this year it will be a joint party with both
museums. [ believe these types of parties are very
important in that they allow all the volunteers and
staff from both museums to celebrate together and
get to know each other better. I hope I’ll see a lot
of folks from both museums at the party. Titan
will be bringing a bus from Green Valley. So if
you volunteer at Pima, but live in Green Valley
and want to ride the bus, please coordinate this
with Linda Darris or Bill Smith at Titan by calling
625-4598.

Finally, a couple of things are on our event
horizon that directly relate to our volunteer
program. First, we’ll soon be starting the hiring
process to hire a part-time assistant for Mina to
support the volunteer program so that Mina can
spend a little more time on developing education
programs. We’re really excited to move in this
direction and I think there will be many benefits
to the volunteer program as well as our education
program.

Additionally, I want to make you aware of a
program that we can all participate in with BBVA
Compass Bank, the “Compass for Your Cause
Program.” We’re excited to announce that very
soon employees, volunteers and friends of our
museums will be able to show their support for
our museums in an easy, painless and ongoing
process. All you have to do is open a bank
account with Compass Bank and mention that you
would like to participate in supporting the
museum through Compass for Your Cause and
the Foundation will receive $20 that month
simply because you opened an account there! It is
so easy! Then every time you use your debit card
for that account the Foundation will
receive .025% of the purchase amount! It’s easy
money and with your support we’ll be able to get

the maximum benefit of this great program. More
information on how to participate in this program
will be forthcoming from Administration in the
very near future, so stay tuned.

Yep, looking back, it’s been a busy summer, with
busier times just around the corner. I want to
thank all of you for everything you do every day
for our museums. One of the joys of my job is
working with all of you.

Happy Holidays!
Yvonne

THE FOUNDATION

CORNER
By: Mina Stafford

L

We are planning the 2009 AAF Holiday party for
Wednesday, December 16™ at 5:30pm in Hangar
4. We are looking forward to celebrating the
holidays with all of you. The Foundation will
provide turkey, ham, and drinks. Please sign up
to attend and let us know what holiday appetizer,
side dish or dessert you are bringing. I need to
know how many are coming by Wednesday,
December 9™, There will be sign up lists in the
Blue Trailer, the Red Trailer, the administration
mailroom, the Admissions copy room, the
Restoration hangar, and Titan. Titan will be
chartering a bus and closing early to get people to
the party. If there are any Pima volunteers that
live in Green Valley and would like to ride on the
Titan bus let Bill Smith or Linda Darris know by
calling 625-4598.

Volunteer Presentation Series

December 19" —Dennis Hull - Wright Brothers —
Also a raffle for Die Cast models

January 16 - Maj. Gen. Ted Twinting —
Flight Testing the MiG-21



February 20 — Roger Benninger — The Modern
“Dog Fight”

March 20 — Andrei Cherny — Author of “Candy
Bombers: The Untold Story of the
Berlin Airlift”

April 17 — James Mulligan — “The Ups and
Downs of Aerial Banner Flying”

April 23" and 24" — B-36 Symposium

May 15 — Denny Deatherage — “The History of
the USS Kitty Hawk”

Please contact Mina Stafford at 618-4819 if you
need more information. Remember volunteers,
visitors, members and guests are welcome to
attend.

And remember if you would like to do a
presentation or know of someone who could give
a presentation in the fall of 2010 we are currently
looking for speakers.

AAF Calendar

December 12" - New Volunteer Orientation —
9:30am Stitt Auditorium

December 16™ — AAF Holiday Party — 5:30pm
Spirit of Freedom Hangar PASM

December 19" — Volunteer Presentation Series —
10:00am Stitt Auditorium

December 25™ — Christmas Day —
Both Museums Closed

January 1* — New Years Day — Museums Open —
Admin Closed, No AMARG

lth_

January 9th-1 “Driven To Explore” Traveling

NASA exhibit at PASM

January 9" - New Volunteer Orientation — 9:30am
Stitt Auditorium
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January 16™ - Volunteer Presentation Series —
10:00am Stitt Auditorium

January 18" — Martin Luther King Jr Day

February 13™ - New Volunteer Orientation —
9:30am Stitt Auditorium

February 14™- Valentines Day

February 20™ - Volunteer Presentation Series —
10:00am Stitt Auditorium

THE TMM

MANAGER’s CORNER
By Bill Smith

Hello from Titan!

Volunteers of the Month
Sept: Len Defendorf
Oct:  Tom McDonnell
Nov: George Birch

Congratulations!!!!

Milestones
Jeff Maurone 250 hours
Steve Taylor 1500 hours
Brenda Visotski 1500 hours
Norm Goetz 1500 hours

Congratulations to all and thanks!

Visitor Numbers
Aug: 2943 visitors  (-2% to last year)
Sept: 2846 visitors  (-6% )
Oct: 3536 wvisitors (+8% t)

Total for the 3 Months: 9325 visitors (+.17%)

Welcome new Volunteers

Please join me in welcoming the following new
and returning volunteers to the Titan Missile
Museum:
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Karl Krumel
Werner Lawson
Earl McDonald
Tom McDonnell
And Chuck Pyle has returned after being gone
since 2006.

If you haven’t already introduced yourself to the
new folks, please do!

Welcome Everyone!

White Elephant Parade

I would like to thank Len Defendorf for chairing
this project again this year. The float was great, as
always, and even though we didn’t win any
prizes, we showed our support and gratitude to the
Country Fair White Elephant for all they do for
the museum. I’d also like to thank everyone who
put in time to get the float completed and through
the parade! You folks made the museum look
great!

Titan Missile Museum on Facebook

The museum now has a robust presence on
Facebook. We hope to use this social network
site to connect with a broader audience and people
who may never have known about the museum.

We have posted many photos and video clips for
your enjoyment, and have created what we call
the Cold War Chronicles--an almost daily diary of
key events during the Cold War from
Khrushchev's infamous "We will bury you!"
remark to the first ICBM to go on alert to. And of
course there is a certain stream-of-consciousness
quality to it whenever Chuck Penson posts about
finding something curious in the archive. And
speaking of the archive, we have created links
from Facebook to our archive "finding aids."
Finding aids are (mostly) Excel spreadsheets
containing references to all of the artifacts in our
entire collection. We update finding aids at least
monthly.  You can use them to browse our
collections for research purposes, or just to get a
sense of what we have in the archive. We hope
you'll download a few and let us know what you
find interesting.

Above all, we need your help to spread the word
about the Titan Missile Museum. Be sure to "fan"
us, and tell all your Facebook friends to fan us as
well!

As the summer starts to come to an end, I would
again like to thank everyone for the time and hard
work they put in during this hot summer!

Thank Youl!
50 Years of Ballistic Missiles

In 1949 naval strategist Bernard Brodie, reflecting
on the implications of nuclear weapons, remarked
“Thus far the chief purpose of our military has
been to win wars. From now on its chief purpose
must be to avert them.” Nuclear weapons had
fundamentally changed the entire concept of
warfare. Then, in 1959, ten years after Brodie’s
ruminations, we developed the ability to deliver
these revolutionary weapons with missiles, and
that changed everything—again.

This past October we noted the 50" anniversary
of the first intercontinental ballistic missiles
(ICBMs) going “on alert.” The missiles, three of
them, were Atlas Ds. They sat not in silos but
exposed—both to the elements and the possibility
of enemy attack—on launch pads at the newly
renamed Vandenberg Air Force Base, on
California’s Pacific coast.

Atlas had been rushed into service—almost before
the ink on the blueprints was dry—following the
Soviet’s launch of Sputnik, the world’s first
satellite, two year earlier. Whether or nor Atlas
would actually have worked, if called upon to do
so0, is still the subject of some debate. Yet one
thing is clear: The brand of deterrence provided
by Atlas and the missiles that followed worked
extremely well.

Of course, nuclear weapons had been around for
almost 15 years before the advent of ICBMs, and
they did provide some measure of deterrence.
Here then was the crucial difference: Lumbering
bombers carrying nuclear weapons could be



picked off like so many clay pigeons at a skeet
shoot. But there is no defense against an ICBM.
With a top speed near 16,000 mph (25,000 km/
hr)—faster than a bullet from a high-powered
rifle—ICBMs could find their way to targets on
the other side of the planet in just 35 minutes,
giving the enemy little or no warning. No wonder
then that both sides of the Cold War put such
great time, effort and money into the development
and deployment of missile weapon systems.
Nuclear missiles have been called the ultimate
weapon, and with good reason.

We now stand at the beginning of a series of “first
alert” 50™ anniversaries; Atlas E in 2011, Atlas F,
Titan I and Minuteman in 2012. Naturally, we’ll
be counting down to March 31, 2013, the 50"
anniversary the first Titan II to go on alert, and of
course to the 50" anniversary here at 571-7 on
July 15, 2013.

Each of these systems improved upon its
predecessor, and each added to the peace and
security of the United States by contributing its
own facet to the jewel of deterrence.

Looking back over 50 years it is easy to see how
it all came together, but back in the day no one
was ever sure that one day we wouldn’t have to
turn the keys.

As Bernard Brodie seemed to know intuitively in
1949, nuclear weapons could serve no other
rational purpose than that of deterrence. The
alternative was unthinkable. But real, potent and
credible deterrence had to wait until some means
could be found to convince the enemy that there
was absolutely no hope of surviving—much less
winning—the next war.

Dr. Strangelove had the answer in Stanley
Kubric’s 1964 classic film Dr. Strangelove: Or
How I Learned to Stopped Worrying and Love the
Bomb—*Deterrence is the art of producing in the
mind of the enemy the fear to attack.”

Indeed. Deterrence is driven by fear. And fear, it
turned out, was the ICBMs middle name. ICBMs
were big, fast, deadly and impossible to defend
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against. The ICBM convinced the enemy beyond
any reasonable doubt that a nuclear attack was not
only unwise, it was suicidal. Through the years,
and in spite of all manner of bluster and saber
rattling, tempered by the threat of mutual
annihilation, cooler heads prevailed. And 50 years
later, we are all still here to talk about it.

So here’s to all the men and women, who over the
last 50 years put the polish on the jewel that is
deterrence.

Thanks. Well done.

PASM
VOLUNTEER MANAGER”S
CORNER
By Mina Stafford

I would like to personally thank everyone for their
flexibility and good attitude during the
construction. I know it causes a lot of disruption
of our normal operations but it will soon be done
and we will have a brand new hangar to enjoy. It
is very important that we project a positive
attitude to the visitors. You never know who you
might be talking to. We want to make every
visitors visit a positive one whether they come
during the construction or after it.

Another change that has happened since the
construction has started is I am now in charge of
the soda machine in the Blue trailer. I know I am
not always in when problems might arise. If [ am
not available please contact Beth or Tammy for
help. If any of the become empty I need to know
about it so I can order more. If I do not order
more in a timely manner we will have
interruptions of service on the soda machine.

Thank you for your help with this and your
patience with my busy schedule.
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Volunteers of the Month

September — Harvey Deisner AMARG

October — Art Blue Space Gallery

November — Ben Fisher Hangar %

and Special Events
THANK YOU!

New PASM volunteers
Restoration
Demitri Shepherd, Gerald Hoogerwerf,
Robert Harvey, Earl McDonald

School Tours/Walking Tours
Roger Benninger

TRAM
James O’Rear
Hangar 3/4
Rob Dillon
Administration

Cheryl McDonald
WELCOME!

Visitor Counts
August — 7,835
September — 7,662
October — 11,684

Cumulative total = 4,127,134

Milestones
250 Hours
Thomas Bard, Keith Workman,
Jerry Carl, Lynne Severe

500 Hours
Bob Kurneta, Patrick Shumway,
Danielle Bond

750 Hours
Gary Fielding, Ben Fisher,
Jerry Byle, Charles Wacker

1000 Hours
Bill Williams, Lee Tracy,
Paul Kuras

1500 Hours
Al Mosher, Bill Stickel,
Carl Weinert, John Edris

2000 Hours
John Keagle

3000 Hours
Jim Mulligan, Harry Wells

4000 Hours
Tom Georghegan, John Moffitt

6000 Hours
Buzz Bertolino

7000 Hours
Ed Cullen

THANK YOU!

Needed Donation

e Golf Cart for 6 or more passengers or Golf
Cart batteries

e Wall Mounted shelves for model air planes
in Blue Trailer

e (Carpet or tile for the Volunteer Trailer & the
Red Trailer

PASM Calendar
December 5™ —2nd Annual Santa Breakfast and
Flyin 10:00am
December 9" — Volunteer All Hands Meeting —
10:00am Stitt Auditorium
December 12 - New Volunteer Orientation —
9:30am Stitt Auditorium
December 16™ — AAF Holiday Party — 5:30pm
Spirit of Freedom Hangar PASM
December 19" — Volunteer Presentation Series
—10:00am Stitt Auditorium
December 25" — Christmas Day —
Both Museums Closed
January 1% — New Years Day — Museums Open
— Admin Closed, No AMARG




January 9th-11" — “Driven To Explore”

Traveling NASA exhibit at PASM
January 9" - New Volunteer Orientation —
9:30am Stitt Auditorium
January 13" - Volunteer All Hands Meeting —
10:00am Stitt Auditorium
January 16" - Volunteer Presentation Series —
10:00am Stitt Auditorium
January 18" — Martin Luther King Jr Day
February 10" - Volunteer All Hands Meeting —
10:00am Stitt Auditorium
February 13" - New Volunteer Orientation —
9:30am Stitt Auditorium
February 14"- Valentines Day
February 20™ - Volunteer Presentation Series —
10:00am Stitt Auditorium

STUFF FROM YOUR
FELLOW VOLUNTEERS

Contest!
Prizes!
Enter Now!
By Rick Felker

Question: What is the most historically
significant air or spacecraft ever flown? Really?
What facts can you provide to back up your
choice?

We’re holding a contest to determine that most
significant craft (it doesn’t have to be one in our
collection) and we want your opinion. The most
convincing entries get prizes! To enter all you
have to do is submit your choice in writing, with
the facts to support your assertion. Entries are
limited to omne typed page, and must be
submitted to Mina Stafford by the end of the
Museum day on Monday, January 3™, 2010.

Mina Stafford will review all submissions,
narrow the stack to the best five, then the staff
will determine the top three (which don’t have to
be the craft the staff would choose—just the
entries with the most convincing data to support
their contention). Winners will be announced at
the February All Hands Meeting, and prizes will
be awarded at the March Volunteer Banquet.
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So which is it—Sopwith Camel? Spirit of Saint
Louis? Supermariine Spitfire? X-1? Apollo 11?
Rutan Voyager? F-117? HINT: you can find all
the facts to support your choice in the aircraft
histories section of the Docent Lending Library.

So take your time, do your research, and let’s see
your page!

Rumor Control
By Rick Felker

Some of us old fuds can remember when Jack
Webb, as “Dragnet’s” Sgt. Joe Friday, used to
remind a witness that he needed “Just the facts,
ma’am.” At PASM we’re in a similar position: we
owe our visitors, not aviation myths, not
farfetched anecdotes, not probable truths, but “just
the facts.”

Every time we make a statement about a PASM
exhibit, we put our own credibility as docents and
PASM’s reputation as an educational institution
on the line. Many of our guests have some
background in aviation; if they can refute even
one of our statements, why should they believe
any of them? All of our collection’s aircraft are
vulnerable to exaggeration, misstatement—even
downright tall tales. Some stories or statistics are
repeated with the best of intentions, after they
were overheard being stated by a more
experienced volunteer. Some are just ridiculous.
Perhaps the plane most often the subject of
“verbal embroidery” is the SR-71 Blackbird. One
of our volunteers used to insist to every visitor
who’d listen to him that Blackbirds got so hot in
flight the crew members had to be plucked out of
the glowing cockpits after landing by cherrypicker
crane!

If we seek info on the specific service history of
one of our aircraft, we need look no farther than
the fact sheets on the PASM web site or in James
Stemm’s recently published photo album of the
collection; however, many visitors want more in-
depth answers about the impact of that entire type
of aircraft on aviation history, or on its
contribution to a conflict.
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The Docent Lending Library was created by our
own volunteers to provide easy access to non-
fiction memoirs, biographies, encyclopedias, oral
histories and videos in order to give us the tools to
do our jobs as hosts and guides to our visitors.
Taking the Blackbird as an example, the Lending
Library includes numerous aviation magazine
articles about the SR’s origins and development in
the Background Binder, a large notebook chock
full of fact sheets, periodical pieces and point
papers. On the Library’s Space Flight, X-plane
and Recce shelf, we have a color paper copy of
the PowerPoint presentation given Udvar-Hazy
Gallery visitors by NASM docent Buz Carpenter,
a panelist at our last SR Symposium and former
Blackbird pilot and instructor pilot. We even have
a DVD from Buz that includes a chronology of
aerial reconnaissance, a sheet of “fun facts” about
the SR, a “bullet backgrounder” outlining crew
selection and training, plus lists of every
crewmember who ever qualified on the aircraft.

So what about the planes we don’t have? Many of
us like to tell about the F-4U Corsair’s combat
record, including the fact that Corsair pilots shot
down nearly 2200 enemy aircraft versus combat
losses of under 200. But we don’t have a
Grumman F-6F Hellcat, so how often do we
mention to visitors that the Hellcat’s shootdown
ratio was 19 to 1, or that Hellcat pilots shot down
80% of all Japanese aircraft destroyed in WWIIL,
just in the last 18 months of the war? You can
find out all about both the Corsair and the Hellcat
in the Lending Library’s 525+ books, tapes, and
DVDs.

We’ll soon be displaying our full-scale replica of
the P-51 Mustang. Are you ready to tell visitors
about its historical significance? Read one of the
Lending Library’s best memoirs, Pursue and
Destroy, by Mustang ace “Kit” Carson. You’ll
find other great Mustang references, like An Ace
of the Eighth, Woodbine Red Leader, or P-51
Aces of the 8" Air Force on the World War II
shelves.

The tools are readily available, and they’re great
reads; how well you stick to “just the facts” is up
to you.

A Book Review by Ed Sanford

Brassey’s Air Combat Reader, edited by Walter
Boyne and Philip Handleman, Batsford Brassey
Press, 1999. This is the ultimate “There I was...”
book, with first-person accounts from the
beginnings of air combat in WWI through our
involvement in the Middle East. The names of
the aviators whose stories are included is a Who’s
Who of aerial combat, from Arch Whitehouse and
Eddie Rickenbacker in WWI through Saint-
Expéry in WWII and Blesse in Korea, Bell in the
Viet Nam effort and Cohen in the Six-days War.
The well-distributed crossing of the ‘Line of
Death’ by Shul and Watson in an SR-71 is there,
as well, and fits in with the other exploits. The
book is broken up into 28 chapters, each with a
forward by one of the editors. Douhet and
Mitchell are quoted, as well as a piece of life-like
fiction by Boyne, and some philosophizing by
Handleman.

I strongly recommend this book to all. It is a dang
good read. It is located in the North library of the
Ruby Lounge.

Howmet TX Turbine Car
by: Joe Pacholec

The inspiration for this article came from a tour
that I took last year with PIMA Air Museum
volunteers to the Aerospace and Mechanical
Engineering Department at the University of
Arizona. In one of the labs were several items that
at first appeared to be an apparition. A second
look and my sense of touch verified that they
were real. [ had not seen them for over 40 years.
Sitting on the table was a complete T65-T-1 turbo
shaft engine along with spare parts that had been
developed by Continental Aviation and
Engineering, the company that I had worked for.

This engine was one of less than 30 prototypes
that Continental had built for the government as a
potential power plant for a Light Observation
Helicopter (LOH) in the early 1960's. The engine
had lost out to the Allison T63-A-5, which went
on to power the Hughes OH-6, one of which can



be seen hanging from the ceiling in the Spirit of
Freedom Hangar.

Interest in the use of gas turbines as an alternative
to the piston engine was gaining support in the
automobile industry during the 1960s. Chrysler
began testing in the 1950’s and began leasing
their Turbine Car to the public in 1963, while
British manufacturer Rover and racing team BRM
combined to build a racing car for the 24 Hours of
Le Mans in 1963 and 1965.

At the same time as Andy Granatelli's turbine
debut at Indy, racer Ray Heppenstall began to
conceive a design for his own sports car to make
use of a gas turbine, improving in some areas
where the Rover-BRM had failed several years
before. Tom Fleming, then sales vice-president
for Howmet and Heppenstall, convinced the
Howmet board that running a race-car program
would be an ideal promotional tool.

Although the T-65-T-1 engine was never used in
an aircraft, several of the existing prototypes
under the civilian designation TS325-1 were used
in a rather unusual application. This unit
developed a nominal 325 bhp at the output shaft,
650 lbs. ft. of torque at stall, and weighed 170 lbs.
Applying the FIA's engine equivalency formula it
was rated at 2960 cc, slotting it neatly into the
Group 6 sports-prototype three liter class.

The TS325 engine comprised a two-stage gas
generating turbine driving the two-stage
compressor, while also providing gas to the power
turbine whose output shaft, via reduction gearing,
drove the rear wheels. Heppenstall's solution to
the turbine lag was to insert a waste gate between
the gas-generating and the power turbines. The
first third of throttle pedal movement controlled
fuel supply to the combustion chambers, and thus
the speed of the engine. But once spinning at its
maximum 57,500 rpm and delivering full power,
the final two-thirds throttle movement activated
the waste gate, thus controlling the amount of gas
directed to the power turbine, and hence the rear
wheels.
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The car was completed late on a Friday and was
ready for a test run on Saturday morning.
Unfortunately, the plant was located in a
residential area and there were no good stretches
of road to wring the car out. By this time
Heppenstall was so anxious to try out the car that
he grabbed a license plate from his vehicle,
installed it on the car, fired up the engine, and
went barreling out into the Detroit streets with a
chase vehicle following in case the car conked
out. The chase vehicle quickly lost sight of the car
and finally caught up with it on the side of the
road where it had been pulled over by a Detroit
police car for speeding. It took some talking to
explain what the car was and finally the
policeman escorted it back to the plant. No tickets
were issued.

The first race was the Daytona 24 hours in
February, 1968 and two cars were brought, a
newer car with a longer chassis and the original as
spare. After 34 laps, and running as high as third,
the waste gate valve stayed shut as the car arrived
at a tight corner, and the car contacted the wall
putting the car out. A variety of mechanical
problems were encountered which was not
unusual for a brand new race car. On June 8th
Heppenstall won the Qualifier for the SSCA Heart
of Dixie race at Huntsville, Ala., and then the
main race the following day setting a lap record,
the first race win for a turbine powered car. The
following weekend, team driver Dick Thompson
joined him for the SSCA Marlboro 300 race at
Marlboro, Maryland and won the Qualifier. The
next day, he alternated with Heppenstall, and they
won the 4.5 hr. 300 mile feature race, leading
from start to finish, and set a new race record. The
last race of the season was the Le Mans 24 hours
and mechanical problems forced both cars out of
the race. Le Mans marked the final race
appearance of the unique cars.

Howmet decided in 1969 that although the racing
program was too expensive to continue, the two
cars it owned could still be put to promotional
use. Heppenstall decided that he would attempt to
repair the second chassis previously destroyed at
Le Mans. The car was extensively modified to
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adapt new open-cockpit bodywork, earning it the
name Howmet TX Mk.II. The new vehicle
attempted to break world land speed records for
turbine-powered cars. With the TX Mk.II
weighing approximately 1,000kg (2,200 1b ), the
car was able to make attempts at two classes of
records thanks to the addition and subtraction of
ballast. On an open road next to Talladega
Superspeedway in August 1970, Heppenstall
drove the TX MK.II to six records recognized by
the FIA, with the timing recorded by the new
International Motor Sports Association (IMSA).

For additional information on the turbine car, I
would suggest that the reader go to either Google
or Yahoo and search under Howmet Turbine Race
Car. There are a myriad of sites on the subject
including audio/video clips of the current
Continental and Allison cars starting up and
moving under their own power. Hearing the
distinct sound of the TS325 starting up and
running after 40 plus years is still music to my
ears The first and only turbine powered car to win
a sanctioned race has been reborn.

The mystery of how U of A acquired the engine
was resolved by Dr. Skip Perkins. He recalled that
about 20 years ago, another faculty member
noticed that the U.S. Government had designated
the engine as surplus and was available to a
suitable bidder. The department felt that it would
be a worthwhile teaching addition and they
acquired it. In fact, Dr. Perkins still uses the
power turbine rotor in his Thermodynamics
Course as part of a show and tell.
Reference:

Howmet TX — Wikepedia, the free

encyclopedia..

The history of the Howmet TX turbine car
of 1968, still the world's only turbine
powered race winner". Pete Stowe's Motor
Sport History. 2006

A Book Review by Ed Sanford

Cheating Death, George J. Marrett, Smithsonian
press, 2003. This book relates George Marrett’s
experiences flying the Douglas Al Skyraider,
otherwise known as the ‘Spad’. The airplane
was an anachronism, designed for WWII (where
it was never used, arriving too late) to replace
the Douglas SBD Dauntless. It did make it in to
the Korean effort, and was an outstanding
ground attack airplane, designed by the
redoubtable Ed Heinemann. The title of the
book comes from advice given him at the start
of his SE Asia tour — ‘Prepare to Die’.

After flight school, Marrett flew F-101’s, then
went to advanced flight training and served as a
test pilot at Edwards AFB. He was involved in
working on several fighter type aircraft,
including the F-4C, F-5, F-111, and F-104. He
was instrumental in testing the F-4C that was
having some problems with it’s introduction into
the USAF order of battle. But in 1967 the
Vietnamese war was heating up and he received
orders to report to Hurlburt Field in Florida to
train on the Al Skyraider. Quite a change for a
jet-jockey!

After his stateside training he was assigned to
Udorn RTAFB, in northern Thailand, about 100
kilometers from Vientienne, Laos. He
participated in ground attack missions, mostly in
Laos, as well as RESCAP (rescue Combat Air
Patrol) missions, and participated in the rescue
of Streetcar 304, among others. His relating of
the events around the Streetcar 304 episode is
intense. He flew all over the Barrel Roll region
of Laos, as well as some other excursions, and
tells his story with good humor, and a matter-of-
fact style that belies the situation there.

Rick Felker has loaned the book to the North
Library in the Ruby Lounge.



Phoenix Mars Mission
"'"Onto the Ice""
by Earl Larsen

Several issues ago you may recall my article in
which I presented an overview of the Phoenix Mars
Mission, re-created from two previous missions,
the Mars Polar Lander and the Mars Surveyor
Program 2001, neither of which had been
successfully completed. Let's refresh our memories.
The objectives of the Phoenix Mars Mission were
two-fold and follow the NASA slogan , "Follow the
Water", which is an exhibit here in our Space
Gallery. The objectives are: 1) Study the history
of water by examining water-ice below the
Martian surface, and 2) Determine if the Martian
arctic soil could support life.

Recently PBS, Channel 6 presented an extremely
interesting documentary of the highly successful
Phoenix Mars Mission entitled "Onto the Ice",
during which the findings of the 150 days of data
gathering were detailed which will be presented in
mid-December to the American Geophysical Union
in San Francisco, Ca. Peter Smith, mission Principle
Investigator at the University of Arizona's Lunar
and Planetary Laboratory in Tucson, narrated much
of this program. He stressed the huge successes of
the Mars Lander's trajectory correction maneuvers
which were minimal during the mission's 422
million mile, nine month cruise phase. He
described the "seven minutes of terror" during the
descent phase, in which time the spacecraft had
only one chance to land successfully in the
Martian north polar region, and begin the science
operations phase. Spacecraft reentry and parachute
deployment were normal, landing thrusters were
activated, and descent to the surface was
accomplished at a rate of 2.4 meters per second.
Thruster shut down was completed at the instant
of lander footpad contact with the surface. Shortly
after touchdown the first photographs were taken
and began to be transmitted to the University of
Arizona's Mission Control Center. Everything that
had to go right was right!

After successful touchdown on the planet, JPL then
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handed over mission control to the University of
Arizona for the science operations phase of the
mission. The next 150 days were dedicated
essentially to soil and soil ice analysis. This
methodical effort was accomplished by a combined
workhorse team of the Robotic Arm (RA) and
Thermal and Evolved Gas Analyzer (TEGA). At the
termination of science operations each day, the
lander was placed in sleep mode, to be awakened
the following day for continuation of trench
digging, soil accumulation, and T'EGA analysis.
At this point it is interesting to note that a martian
day (called a sol) lasts 24 hours and 40 minutes.
Therefore, lander wakeup is always 40 minutes
later each day (when compared to our day on
earth), thereby staggering the university's work day
over the 5-month period. Supporting the analysis
work accomplished by TEGA, (analysis of soil
ice), the Microscopy, Electrochemistry, and
Conductivity Analyzer (MECA) also analyzed soil
samples for evidence of other minerals or
substances which might point to possible
sustenance of other life forms. After 2 months it
was positively determined that water is abundant
in the soil. During one of the mission's 30-day
extensions granted by NASA, RA trenching
verified that salts, calcium carbonates, and per
chlorates was also contained in the soil
Additionally, methane gas has been verified to exist
on the planet but scientists have not yet been able
to confirm the origin of this. Finally in late
September/October 2008, the sun began gradually
to sink lower on the horizon, power became
extremely limited, and on November 3", 2008, all
communications with the lander were lost. The
mission was declared ended on November 10", Peter
Smith was hopeful that as spring returned to the
Mars polar region, and warming took place
through the summer season, the lander might
respond to attempts at startup. The scientific
community, however, had stated that a startup
would be unlikely. The science team was to attempt
communication with the lander in October of this
year, but results are not yet known.

The findings of the science operations team will be
presented at the fall meeting of the American
Geophysical Union, mid-December 2009, in San
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Francisco, Ca. The findings will address among
others: soils laced with per chlorates, calcium
carbonate and methane, snow falling to the surface
from cirrus clouds, the presence of ice on or near the
surface further south from the arctic regions, and
the composition of wind-blown soil.
Manuscripts addressing these and many other
topics already approved by the union will be on the
agenda from co-investigators representing NASA
centers, aerospace industries worldwide, and US,
European, and Canadian universities. Whether or
not Peter Smith and his science operations team are
able to reactivate the lander, the entire mission was a
resounding success, and will continue to
occupy the analytical efforts of all co-
investigators for months and years to come. As
more information becomes available and the
lander restart results become known, I will
prepare a follow-on article for Contrails in a later
issue.

Tram Team News
By Jack Linnell
It’s been a while since there has been a report
from the Tram Team in this publication, so when
advised of the deadline, I figured we were well
over due in reporting on our status.

Ed Sanford and 1 have taken over the
responsibility of Team Leader as of last January. I
have primary responsibility when here in Arizona
(November-May) with Ed stepping up when I go
back to Maine for the summer and the fall. We
collaborate on matters affecting the Tram and we
both attend Team Leader Meetings.

During the past year we have had a welcome
surge in interest from those wanting to provide
volunteer time for the Tram. Last Spring we
trained and certified three new drivers (Bob
Berger, Rod Farley and Allen Shanahan) and
during the Summer and early Fall, Bruce DeWald
and Jeremy Rogers have come on board, making
the total compliment of certified drivers with a
regular weekly assignment stand at twenty-three.

In addition, we have two certified drivers
available for spot duty should the occasion arise

and two more in the process of training. It’s clear
that staffing for the Tram is very healthy at the
present time.

Our latest adjustment to our ever growing
museum property has been to re-locate the Tram
boarding area to what used to be the VIP Circle
Ramada. The museum is undergoing a substantial
expansion on the westerly side of Hanger One
which easily engulfed the regular Tram loading
area. The VIP Circle of aircraft has been
disbanded and the aircraft disbursed to various
areas of the property. Access to our area is now
through the most westerly exit from the Spirit of
Freedom Hanger. We also have updated more
powerful radios for communication with
admissions and other parts of the museum, if
necessary.

While the areas of the museum that are becoming
enclosed is expanding, the area in which we
display the outside aircraft has been shrinking,
resulting in fairly frequent re-location of aircraft
and adjustments in the Tram route to give our
visitors the best view of our exhibits. One of the
first questions usually asked of the driver who
takes the first Tram of the day on his return is,
“Has anything changed from last week?

Tram revenues are remaining healthy during what
has been a period of difficult economic
competition for the entertainment dollar. There is
no better way to get a tour of the outside aircraft
in a relatively short period of time with
knowledgeable descriptions of both the planes and
what is inside the various hangers and other
exhibit areas we have.

We all take great pride in presenting this aspect of
the museum to our guests, as well as enjoyment
from making a person’s day at the museum
something they will remember, want to repeat and
encourage others to experience as well.
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Rob Lovell

Born in Urbana, Illinois, in 1957, Rob moved
several times due to his dads work as a chemical
engineer, eventually settling in Westfield, New
Jersey.

Rob’s education started in the special education
schools in New Jersey due to his autism. He was
not informed about "Asperger Syndrome", a type
of autism, until after the Oscar winning 1989 film
"Rain Man".

In January 1969 Rob moved to Toledo, Ohio, and
spent the next 34 years in special education
schools, receiving his High School equivalency
diploma in 1977. He was given a 30 minute
ovation from family, friends and classmates.

Rob moved to Tucson, Arizona in 2004 and now
lives by him self in his own apartment.

In 2006, Brenda, his house manager was
instrumental in getting PASM approval for Rob to
become the first volunteer with an autism
disability. Rob has become a valuable member of
the Space Gallery team due to his life long study
of the space program worldwide. Rob can talk to
anybody, no matter what country they are from,
many times knowing more about their space
program and country than our visitor does.

In March 2008, Rob was selected as Co-volunteer
of the month along with his job coach, Paul
Thom.
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Paul D. Thom

Paul was born in Denver, CO. to a former F-86
pilot at McCord Air Force Base, WA, who went
on to management for several defense contractors
producing flight systems for drones, fighter
aircraft and the B-1 program. He was raised in
Phoenix, AZ. and graduated from Brophy Prep,
then to the University of Arizona, earning a
bachelor's degree in Economics in 1983.

The following year Paul went to work as a
Production Planner for Sperry Corp., but was later
diagnosed with clinical depression. During many
years of recovery, he worked a succession of jobs
including computer cable installer for the city of
Albuquerque, NM, route driver, and legal clerk
for the Maricopa County Public Defender. In
1994, Paul started a document research business
in downtown Tucson which grew for ten years
until the Internet eliminated the need.

He found a new direction serving the disabled as a
job coach for Tucson Initiative Placement
Services. Paul currently assists docent Rob
Lovell, whose disability also enables him to retain
extraordinary knowledge of Space Exploration,
the history of manned flight, and music. They
work as a team, so Rob can share his gift.

Paul has long had a love of the great Arizona
outdoors, focusing on native plants, birds, and
insect photography, and has played the guitar for
20 years at his local church. He is delighted for
the opportunity to be a part of the volunteer spirit
at the Pima Air and Space Museum.
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Jay Robert Bond

Jay Robert Bond was born and raised in Tucson,
Arizona. Currently he is a senior at Catalina
Magnet High School and is due to graduate in
2010. He is a four year member of the school's
golf and tennis teams. Jay is also member of the
AFROTC unit attaining the rank of 1st Lt. and is
currently the Executive Officer (XO) of the unit.
During the school year of 2007-2008 Jay
received the Tuskegee Airman Inc. AFROTC
Cadet Award, for his community involvement.

While finishing high school Jay is at the same
time working on a business degree thru Pima
Community College. His plan for the future is to
be an entrepreneur and own his own business.

Jay is a graduate of the Teen Citizen Police
Academy in 2007. He also participated in the
teen youth leadership program from the
Volunteer Center of Southern Arizona. During
the school years of 2007-2008 and 2008-2009
Jay was nominated for the Tucson Daily Star
student of the week. During the summer of 2007
Jay attended the Fellowship of Christian
Athletics Golf Camp in Santa Barbara, CA and
in 2009 the camp in Colorado Springs, CO.

Jay has been a PASM Space Gallery volunteer
since 2006 and during the summer of 2009 he
has been a Saturday emergency fill in for H-1, 3
and 4. He is also a volunteer at the Tucson
Botanical Gardens for their butterfly exhibit and
the Bugging out program thru the Southern
Arizona Arthropods Institute since 2005.

Space Gallery
By John Keagle

I would like to welcome back to the Gallery for
the winter. Pam Asbury-Smith on Tuesdays. Bill
Minor on Mondays. Art Blue (also VOM for Oct.)
and after a two year hiatus Jacquie Thomas both
on Wednesdays. 1 would also like to thank all
who stayed for the summer and filled in where
needed to provide coverage.

The Saturday crew headed by Dave Jester. Rob
Lovell and Paul Thom every week and Danielle
Bond, Jay Bond, Shane Jones, Alec Maxwell
alternating Saturdays. Sunday stalwarts of Iry
Feldman and Bob Dietrich. Monday Gary
Fielding and Bob Rubino. Wednesday volunteers
Don Snover, Tom Geoghegan and Harry Wells.
Harry Wells bounced back after some health
concerns, but hardly missed a beat. To our double
duty docents Marty Anderson, Gary Pakalski and
Bob Gaines. Last but not least Earl Larsen who
keeps the schedule going and provides his
expertise and knowledge. Thanks to you all.

Last Flight
Since the last issue of Contrails we have
discovered that one member of our PASM
family has passed.

Littlefield, Larry Charles

Born August 17, 1932 - died October 19,
2009. Larry retired from Raytheon in
Massachusetts and moved to Tucson in 1996.
He was active in the New England Gilbert and
Sullivan society and while in Tucson sang
with the UofA Community Chorus and was in
the choir at Desert Skies United Methodist
Church. Larry is survived by his wife Donna,
three children, four step children and several
grandchildren.

Larry started his volunteer career at PASM in
September 1999 and drove the Tram. He was
Tram Team Leader for a while before retiring
from PASM in March 2005 after donating
2861.5 hours in service.



