
 

Experiencing the Aeronautical to Aerospace Engineering Evolution  
Dale Hoffman 
 
The 1950s decade saw the breaking of the sound barrier by Chuck Yeager in the X-1, the Soviet launch of Sput-
nik, the organizational transition of NACA to NASA, and the maturation of rocketry for satellite launch vehicles 
(manned and unmanned), and strategic weaponry.  Truly a heady time for a newly minted Aero E to enter the 
industry!  Then there was the call of sunny California to this young Midwesterner.  This was the environment I 
found myself in upon graduation from Iowa State College in June 1958. 
 
The senior year search for employment after graduation was far from the current day process of campus visits  

Director’s Report Cindy Macha 
 
We enjoyed a sparkling opening and media day for the Women in Aerospace exhibit.  So far, it has proven to 
be a contemplative yet inspiring exposition featuring women from all walks of life who discovered within them-
selves the pioneering spirit to pursue their dream. Public enthusiasm for our institution has required that we ex-
pand our living space. To that end, we have now moved from our current single hangar into the double hangar 
directly across from our museum collection. This will allow us to have a dedicated event space complemented 
with new exhibits plus separate storage and archival work space. Clearly, we are growing and making the best 
use of the resources we have to work with. As the generosity of our donors increases, so will the services we 
provide to our community. I offer my sincere gratitude to all of the generous donors who responded to our year 
end appeal. We would not be here without you! We are now looking eagerly ahead to the 61st Torrance Armed 
Forces Day as we once again host the flyovers and flight line activities provided by the warbird owners and we 
are grateful to the City of Torrance for their pledge to provide fuel for the visiting aircraft.  With this very en-
couraging beginning, it looks quite certain that we are going to have a successful and gratifying year ahead.  

Women featured in the exhibit (standing): Terry London, Debra Simmons, Sgt. Janet Kim, Vandi Verma, Sharon Crawford, Mei-Li 
Hey, Monica Campos, and Laurie Grindle. Exhibit Team: Cindy Macha, Janis Yee, Audrey Lai, and Bob Peitzman (Designer). 
Photos courtesy of Frank Mormillo 
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Experiencing the Aeronautical to Aerospace Engineering Evolution (cont’d)                   
 
and interviews by all of the major aerospace companies.  Boeing, Beech, Cessna, Douglas, General Dynamics, 
McDonnell, North American, and the other competing aircraft companies at that time did recruiting visits to very 
select Midwestern colleges.  The group did not include Iowa State. Cyclone graduates were left to work with the 
small Placement Services staffs of the different engineering majors to obtain job application forms. Once ob-
tained, we were on our own to complete 
and submit the appropriate paperwork. 
When I received an offer from North 
American Aviation (NAA) in Los Ange-
les at the tidy sum of just under $100/
week as an Aerodynamicist, the die was 
cast since the work site was a mile from 
the Pacific Ocean (read “the beach”) and 
I was to be working on the X-15 Re-
search Airplane.  Adios Kansas City, 
Missouri, hello Hermosa Beach, Cali-
fornia!! My start date was to be July 1, 
1958 (the date was chosen so I would get 
paid for the July 4th holiday). 
 
Upon arrival in Los Angeles, I was introduced to my workspace: a government-issued metal desk on the second 
floor of a very large hangar that manufactured USAF fighters on the ground level.  Planes rolled out of this hangar 
and onto the runway of Los Angeles Airport.  The engineering floor (bullpen) had about 20-30 rows of desks just 
like mine with sets of enclosed cubicles for the Supervisors along both outer aisles.  The Aerodynamics Group 
numbered about 15 people, some of which had been there for 10-20 years.  I was the only newcomer.  Tough 
competition!! The X-15 experimental research program competition had been won by NAA in January 1955 and 
production of the first flight vehicle was nearing completion.  
 
My job was largely processing the results from earlier wind tunnel testing and transforming them into data and 
graphics used to develop the predicted flight performance of the aircraft under various flight conditions from land-
ing speeds to Mach 6.7 and altitudes from sea level to over 100,000 feet. The other members of the group were a 
welcoming bunch and formed the basis for a number of extended friendships as the months rolled by.  My first 
year was an exciting one replete with weekend outings to Santa Barbara and San Francisco. 
 
Spring 1959 saw a dramatic change in the workplace for me and many others of the NAA engineering staff.  The 
previous year NAA had been awarded design and production contracts for both the F-108 and the B-70 vehicles.  
There were jobs aplenty. Then came a big change! In the first 4 months of 1959, the F-108 program was cancelled 
and the B-70 was reduced to a research program of 3 vehicles.  Staff had to be reduced dramatically!  Something 
poetically called a RIF (Reduction in Force) was implemented.  As part of my one-year anniversary performance 
review, I was told that they were not sure if they had a place for me in the Aero Group going forward.  I was 
asked to stay at home until they decided what they were going to do with me. They would send me a telegram 
when decided.  In the meantime, I would continue to be paid full time.  My roommate John, who had come out to 
California with me from Iowa State and had a job with the Wind Tunnel Test Group, was given a similar instruc-
tion.  The two of us hit the beach every day for the next 3+ weeks with not a care in the world and our pay checks 
kept coming in as promised. 
 
Then, both of us were contacted and told to report back to our respective groups to be told of the decisions 
reached by management as to our future assignments.  John was told that he could go back to his prior position 
with the Wind Tunnel Group. I was told that there was NOT room for me in the Aero Group. However, if I was  
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Experiencing the Aeronautical to Aerospace Engineering Evolution (cont’d)                   
 
willing, they had a job for me in the Flight Dynamics and Handling Qualities Group.  Our leisurely days at the 
beach were at an end!  My career as an aerodynamicist had taken a distinct turn --- as it turned out it was very 
much a turn for the better career-wise!  The move introduced me to servomechanisms, closed-loop control sys-
tems, modeling of dynamic system elements, etc. - a very different direction to my aeronautics career trajectory.  
The Flight Dynamics Group was located just a couple aisles away from the Aero Group in the open “bull pen” 
area.  The responsibility that I was offered was to support the operations of the X-15 fixed base flight simulator 
that had been built to support the overall development program with emphasis on evaluating vehicle handling 
qualities, cockpit display layouts and mission planning as part of the overall pilot training.  It was among the first 
such simulator setups in the industry at that time.  
 
The “Iron Bird” was a steel frame that replicated the primary structural interfaces with the flight control system 
elements of the X-15 design.  There were replications of the manual and hydraulic flight control components, as 
well as the cockpit controls and display layouts. Cockpit displays were flight design and driven by analog com-
puter inputs which simulated the changing dynamics of the vehicle over its entire operational envelope.  Analog 
computers with programmed servo-driven electronics were configured to simulate the aerodynamics as derived 
from the wind tunnel test results over the complete design operational flight envelope.  The control system hy-
draulics, cabling, pulley and bungee control system elements were maintained as an evolving flight design con-
figuration. 
 
Scott Crossfield, the NAA test pilot, spent a good many hours in this simulator during the configuration develop-
mental period of the design.  He provided timely feedback as part of the integrated (NAA, NASA, USAF and 
USN) design team.  He also used it extensively in preparing for his initial unpowered glide flight on June 9, 1959 
(one year after I started at NAA). I remember a number of the employees who supported the X-15 program going 
out on the tarmac at LAX with hopes of seeing the plane drop from the B-52 mothership up in the high desert 
(Edwards Air Force Base) and begin the descent to the runway at Dryden Flight Test Center at Edwards AFB 
(now the Armstrong Flight Test Center).  
Sadly, we were disappointed as a haze of 
smog obscured the sky as we looked north-
ward.  Instead, we went inside to listen to the 
flight operations communications in real 
time. 
 
In the air, the B-52 with the X-15 under its 
wing went aloft. When reaching the launch 
altitude and speed conditions, Crossfield de-
clared a “go for launch” from the X-15 cock-
pit (even though the pitch channel of the Sta-
bility Augmentation Subsystem (SAS) was 
not fully operational).  All went well on the glide flight following B-52 release.  In the landing approach phase to 
the landing, a PIO (Pilot-Induced Oscillation) in the pitch axis was experienced. An excessive pitch rate resulted, 
and a hard impact of the nose gear occurred at touchdown. Partial collapse of the nose gear occurred. Definitely 
not the way you want to start an experimental test program. No injuries were experienced, however, and the plane 
was returned to the factory for repair.  
 
Further investigations confirmed the PIO tendency and corrections were made to the horizontal stabilizer actuator 
max rate capability and the vehicle would later return to the contractor demonstration phase of flight test opera-
tions.  The flight simulator (which I was now assisting in operating) was a key element in assessing the necessary 
fixes made to the flight hardware.  (A pretty high energy environment for someone new to this job). 
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My next several years saw the simulator usage support a number of evolutions of the experimental program in-
cluding the following: 

- Completion of the contractor performance demonstration flights 
- Incorporating the primary propulsion upgrade to the Reaction Motors XRL-99 from the initial XRL-11 ver-

sion of the engine 
- Completion of two more flight vehicles and flight operations 
- Modifying the primary vehicle design to add external fuel tanks to extend the flight envelope 
- Introducing and verifying the flying qualities of a fully “fly-by-wire” control system 
- Demonstrating vehicle performance over the expanded flight envelope 
- Training 12 experimental test pilots for 199 missions over an envelope up to Mach 6.7 and altitudes up to 

354,200 feet 
- Minting of the first four “Astronauts” from the ranks of the X-15 test pilot corps. 
 

I will be covering these aspects of my time at North American and its derivatives over the next 9 years of my ca-
reer in Part Two of this story.  I also will address my entry into the space field and experiences with Ramo – 
Woolridge and TRW.  Stay tuned!! 

Unsung Hero of Desert Storm Krystal Deng 
 
The Middle East conflicts opened up a whole new world in aviation for women. Prior 
to and during the Gulf War, women were only allowed to fly non-combat missions. 
They were often replaced with less experienced male pilots during deployment. Nev-
ertheless, women aviators played a vital role, in transporting supplies and as reserve 
units. Frequently flying in hazardous conditions, these brave aviators flew 24-hour 
shifts. Although they flew support missions, they were not risk-free from anti-aircraft 
fire. Additionally, leaving behind their young ones was challenging, especially for 
those not living in the U.S.  
 
One notable pilot is Marie T. Rossi, the first female combat commander to fly into 
battle. The day before the war started, Marie was interviewed by CNN. She spoke 
about her position, stating that she was ready to meet “this challenge,” despite the 
looming fear of death. Unfortunately, while on a night mission, Major Rossi’s Chi-
nook Helicopter crashed into an unlit radio tower and fatally crashed while delivering vital supplies. Despite their 
efforts, women aviators also faced discrimination from their Saudi Arabian hosts. However, Operation Desert 
Storm opened up new opportunities for them. Women aviators had proved they could fly combat aircraft, and on 
April 28th, 1993, they finally earned the right to fly aircraft in combat.  
 

Learn More here:  https://www.c-span.org/video/?16797-1/18th-101st-airborne-divisions-inside-iraq 
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Pond Racer: The First, and Last, Reno Thoroughbred Racer Scott T. Wood 

In 1991, Burt Rutan’s Scaled Composites rolled out the custom-built Pond Racer purpose-built aircraft designed 
by Burt Rutan to beat all the other warbird race planes at the annual Reno Air Races.  Backed by aviation enthusi-
ast Bob Pond, it was a radical design reminiscent of a P-38, powered by two highly modified Nissan 3.0L racing 
engines, controlled, by of all things, computers.  Promise of race victory stood the racing world on edge.  But 
there was a lingering problem.  One of the computers would predictably reset with the engine at high rpm.  Electro 
Magnetic Interference (EMI) on the wiring was suspected.  The solo 
software engineer, Dave Martin, a work associate of mine at Hughes 
Aircraft Company, then approached me asking if I knew anything about 
EMI and explained the issue.  I replied: “A fair amount and I also knew 
the EMI Wizard at Hughes’”.  We were asked if we would come to Mo-
jave next Saturday to look at the problem on the plane.  We replied “hell 
yes” and next found ourselves and equipment being whisked away from 
Hawthorne Airport to Mojave in Mr. Pond’s private Piaggio Avanti 
turbo prop.  With us was John Knepp, owner of Electramotive, the 
builder of the modified engines. 

Upon arrival, I spied the Racer.  What a beautiful airplane!  So sleek, it exuded speed!  We were introduced to the 
flight crew including Dick Rutan, the Racer’s test pilot, famous for his nonstop around flight with Jeana Yeager, 
in the Rutan designed Voyager, five years previous. Also, the designated race pilot, Rick Brickert who had just 
piloted in from St. Lake City to view the plane for the first time. We proceeded to inspect the plane’s wiring and 
take electrical measurements, with the engine revving, at what seemed like inches away from the whirling knife-
edged propeller!  The crew broke for lunch at Reno’s Café and I wasted no time in sliding into a seat next to Dick.  
I’m sure I wore him out with questions about the Voyager flight!  Later in the day, we made a list of work items to 
be done, in hopes of mitigating the Suspected EMI situation, and then were again in the Piaggio zipping back to 
Hawthorne Municipal Airport.  I even got to fly it for a few minutes! 
 
In September, after the changes were implemented with encouraging re-
sults, the Racer was flown to Reno for entry in the unlimited race.  Natu-
rally, I attended the races and was quickly pulled inside the hangar ropes 
surrounding the plane for a “Hail Mary” attempt at stabilizing the engine, 
as it was still occasionally misbehaving.  We did the best we could well 
into the night before the big race.  The plane qualified and entered the 
race but did not win mostly because of the misfiring engine. 
 
The Racer was later brought to Planes of Fame in Chino with hope that 
Steve Hinton and his expert crew would be able to fix the problem.  I was 
soon called over to debrief Mr. Hinton and to convey to him the need to do a fair amount of rewiring to really nail 
down the problem.  Between movie takes in his P-51, Steve would come back in the hangar and ask if we had any 
other suggestions.  He did not want to rewire the engine.  When he left for another movie take, I cut a harness in 
half, leaving him with no choice but to rewire.  I don’t think he was very happy. 
 
With the plane rewired and the engines running smoothly, the Racer returned to Reno in 1993 to again compete in 
the unlimited race.  It was performing well when a major mishap occurred with oil starvation causing several rods 
to penetrate the oil pan on the right engine.  Pilot Rick Brickert tried to glide the plane to a safe landing but as fate 
would have it, the plane slid into some rough terrain and was destroyed.  Sadly, Rick perished.  A truly nice guy.  
The story ends. 
 
Many YouTube videos about the plane and the are people available.  I invite you to view some of these so you can 
feel some of what I experienced while working on this unique plane and with the talented people involved. 
Photos by Scott T. Wood 
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Celebrity Lecture Series 
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January Celebrity Lecture. Speakers Steve Rainey (center), Test 
Pilot for Stratolaunch, is joined by fellow pilots, Bill Scott (left), and 
Roy Martin (right). 
Photo by Bruce Guberman 

February Celebrity Lecture.  Speakers Bill Scott (left), compares 
notes with Vietnam Veteran pilot, Pat Carey (right).   
Photo by Don Stouder 

April Celebrity Lecture.  Speaker, Colonel Mia Walsh (center), shared  in-
sights into the mission and purpose of Los Angeles Air Force Base and her role 
as commander of Space Base Delta 3. Museum Director, Cindy Macha (left), 
and Foundation President, Mike Ciminera (right), welcome her to the museum.  
Photo by Bruce Guberman 



 

Celebrity Lectures and Events (Spring/Summer) 
 
Torrance Armed Forces Day May 20     61st Annual Armed Forces Day Flyovers 
William Whittenbury  June 17    The Artemis Program  
Eileen Bjorkman  July 15     The Fly Girls Revolt: The Story of the Women Who     
                                                                       Kicked Open the Door to Fly in Combat 
Robbie Gerhart   Aug 19    The Wright Brothers’ Rise to Fame and Fortune 

Aircraft Restoration Team Members Needed 
 
Requirements:  

Willingness to work. 
Basic familiarity with hand and power tools. 
Physically able to climb ladders and work at elevated work stations. 
Ability to lift ~50 lbs. or more. 
No allergies to common paint, cleaners and solvents. 

 
Please e-mail: info@wmof.com 

Become A Contributor 
 
We know that many of you reading this are former members of Southern California's aerospace industry and may 
have some interesting stories and experiences from your careers. We ask you to consider sharing some of these 
stories with us, whether about a particular company's aircraft project/program or during the course of military ser-
vice associated with one of the many aircraft types built in SoCal. We look to preserve these stories before they 
are lost to time.  
 
Our mission is to preserve the histories of the aircraft built here in Southern California, primarily airframes in ear-
lier times, for the defense of our nation, experimental research air vehicles, spacecraft and commercial airliners. 
Lockheed (Burbank, Palmdale); Douglas/McDonnell Douglas (Santa Monica, El Segundo, Long Beach), 
Hughes (Culver City, El Segundo), North American Aviation/Rockwell/Boeing (LAX, Downey, Palmdale), 
Boeing (Long Beach), Northrop Grumman (Hawthorne, El Segundo, Palmdale), Vultee (Downey), Consoli-
dated/Convair/General Dynamics (San Diego), TRW/Northrop Grumman (Redondo Beach), SpaceX 
(Hawthorne), Robinson Helicopters (Torrance), these amongst all the larger companies.  
 
We look to the future as well, as history continues to be written with new initiatives and opportunities for further 
space exploration. We'll help to polish up the words if you are not a professional writer. Or it may simply be an 
interesting photo(s) with a caption added to tell the story.  
 
Please contact us directly via email: info@wmof.com, with your thoughts and comments.  
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