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RUSSEL EUGENE RHODES 
Indiana Farm Boy’s Life 

 

CHAPTER 1: MY PRESCHOOL YEARS 

 

I was born on September 24, 1936, on a farm in rural Fulton County, Indiana, (near Athens, 

Indiana) in a farm house which is still occupied today. No electric power existed in rural Indiana 

in those days; therefore, we had no electric power or indoor facilities. I only recall one thing 

about this location of my life as we moved the year before I was two. We had a German 

Shepherd police dog named Tap and my older brother (David) would sit on his back while the 

dog was sitting and would tell him “get up Tap-Doogley, get up”. One night the dog joined the 

neighbor’s dog and got into the sheep; therefore, the dog had to be put down. Small general 

farmers had a hard life during these depression days as we farmed with horses and hand tools, 

but we always considered ourselves middle-class as we had the basic necessities of life by 

raising most of our food. 

 

We moved to my grandfather’s farm in Marshall County, Indiana, in the spring of 1938, as he 

had major heart problems and was forced to quit farming and move to the near-by town of 

Tippecanoe, Indiana (my Mother was born in this house). My father farmed these 72 acres (we 

grew corn, oats, soybeans, and clover/timothy hay) with three horses and my mother raised a 

large garden. We started with only a few pigs, cows, and chickens, but in time, the livestock 

grew to about a dozen pigs, cows and about one hundred chickens. We pumped our water from a 

hand pump located in a pump shed for the livestock and another in the back room next to the 

kitchen for personal use (the house had a cistern which was filled from the roof of the house and 

a pitcher pump in the kitchen for soft water use) and we used an outhouse. A trip to the outhouse 

in the winter at night was through the snow barefooted with only moonlight or a flashlight. This 

situation made for a very quick trip as it gets very cold in Indiana in the winter. We had our own 

beef, pork, chicken, eggs, milk and some fruit as there were fruit trees (cherries, plums, and 

apples) on the farm. My Mother washed clothes with a tub and washboard. But in a few years, 

she got a real washing machine from Montgomery Wards that was powered by a Briggs gasoline 

engine. We cut a hole in the outside wall to run the exhaust hose outside when washing in the 

house backroom. 

 

When I was two years old, my younger brother was born in the farm house west bedroom where 

we lived. I remember that night as my brother and I sat on my father’s knees on a chair that was 

by the dining room door beyond the kitchen. It was evening about eight o’clock on December 21, 

1938, and my mother was in the west bedroom with the doctor while my grandmother heated 

water on the cook stove in the kitchen for the doctor’s support and to wash the baby in the dining 

room when he was born. An Aladdin lamp was set on the buffet with a large mirror behind it to 

increase the lighting in the room for washing the child. This was a very memorable night for my 

brother and me. 

 

I recall when I was approximately 4-5 years old, my brother Dave and I would sit on the back 

door step and wait for my Mother to come tie our shoes so we could play outside and I couldn’t 

wait until I could milk a cow; however, it wasn’t long that I realized these fun activities soon 

became daily chores which were no longer fun. Dad had gotten a sand wagon of white sand from 
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the neighbor’s gravel pit for us to play during those early years and I couldn’t wait to go to 

school with my older brother; therefore, I started the first grade in September just before I turned 

six. I was expected to perform many chores every day as soon as I was able. Some of the chores I 

was expected to perform daily after school was to cut fire wood and bring to fill the kitchen 

wood box near the wood fired cook stove where my mother prepared all of our food and heated 

the water for washing clothes. I was also expected to bring in a coal bucket filled for providing 

heat in the house. After the temperature dropped and the livestock were required to stay in the 

barn at night, I was expected to husk corn in the barn driveway with the light of a kerosene 

lantern that I hung on a nail in the barn. I fed the horses this corn along with some oats as we 

raised corn, oats, and hay for the cattle. In the late summer we would thrash the oats and blow 

the straw into either the barn or into a stack near the barn. This straw was used for bedding the 

livestock. When blown into a stack over a rough framework near the barn, it provided shelter for 

the hogs in the winter.  

 

From the large garden, my mother harvested many kinds of vegetables, cold pack them and place 

them in the cellar for food in the winter. We ate them in the summer direct from the garden. As 

young boys, we were required to help my mother weed the garden. Every year during late 

summer we drove to Michigan to buy fruit. We bought peaches, pears, and cherries to eat and 

canned for placing in the cellar for winter. My dad would remove the back seat of the car so 

there would be room to stack bushel baskets of fruit in the car for the return trip home. This 

meant that we boys had to stand in the car for the whole trip. My mother would pack a lunch so 

that we could find a reasonable place to eat as this would be a whole day’s trip. One summer I 

remember we stopped at a school yard in Michigan for this lunch. My brother Dave and his 

family live in this general area between Niles and Benton Harbor today where we would go to 

buy fruit in the summer. 

 

My dad got a battery radio from Montgomery Wards so that he could get the weather reports and 

commodity prices at Chicago. We boys were only allowed to listen to programs on the radio (the 

lone ranger etc.) for a very limited amount time to avoid running down the batteries. For 

entertainment, Dave and I would sit in the dining room and tell stories that we made up – the 

idea was to tell the best story. 

 

In late summer when we had a break in farming, my Grandpa and Grandma Kochel would join 

the family for a trip to visit my mother’s relatives; aunts, uncles and cousins that lived in Illinois, 

which was a hundred plus miles away. This was a very large memorable one day trip in the car. 

Once in a while these families would come to Indiana and visit us. My Grandpa (Charles) and 

Grandma Kochel (Lucy) both came from large families; therefore, there were several families for 

visits in Illinois. When my Grandpa Kochel and his brother (George) were young, they would 

play music for dances (transportation was by horseback). They played string instruments mostly; 

violin, guitar, banjo, and mandolin, but my Grandfather also played the piano. The Kochel 

family was all musically inclined; therefore, we would always have a good music session when 

we got together. By the way my mother’s cousin’s husband played the accordion and he always 

had it with him when he came to Indiana.   

 

I was always trying to build things and one summer I collected old bent nails from scraps of 

wood and straighten them for my use in making a rack for my little green wagon in an old hen 
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house. This allowed me to haul considerably more leaves in the fall to burn along-side the road. 

One winter it was very cold and my dad brought the new born pigs into the house in a basket to 

keep them warm until the sow was finished having the little pigs. If he hadn’t brought them in 

the sow would have laid on them while they were trying to keep warm. He saved all the new 

born pigs that cold night. 

 

 

 

CHAPTER 2: MY ELEMENTARY SCHOOL YEARS 

 

At age six my father bought my great uncle’s 40acre farm across the road and when REMC ran 

electric power through the area a year or so later he installed electric power at the 40acre farm. 

During WWII all industry supported the war effort; therefore, the farmers couldn’t buy farm 

machinery. We also had rations on many products we bought and we bought stamps to fill a 

book to trade for a $25.00 war bond and collected milk weed pods that we turned in to make 

parachutes for the war.  

 

In 1942, I started elementary school in the first grade and turned 6 years old that September. In 

the winter of 1943, at Christmas I had just turned 7 years old. We three boys received our first 

bicycle in a box that had been shipped from Montgomery Wards in Chicago. I immediately open 

the box and removed the bicycle parts. I got an adjustable wrench, flat blade screwdriver, and 

assembled the bicycle. It was cold outside and may have been snow on the ground; therefore, we 

would not be able to ride it until latter. When it was warm enough, Dave and I took the bicycle 

outside and rode it as we had learned to ride the past summer at a friend’s house during his 

birthday party. Don was two years younger; therefore, could not ride this 26 inch boys bicycle, 

but we were told to give him his turn where he just pushed the bicycle around. 

 

When I was about seven years old 1943, my Father bought a new unassembled International 

Harvester side-delivery hay rake and placed it in the driveway dirt floor at the north end of the 

barn. After several months in the spring, I asked him when he was going to assemble the rake. 

He assumed I would do that, but I said, what makes you think I can assemble the rake as I have 

never taken on such a large task. The largest thing I had assembled was a bicycle one Christmas. 

He said, “I’m sure there are assembly instructions with the hardware”. Therefore, that spring I 

began the task. There were hundreds of different bolts and many parts that had to be assembled 

correctly; however, it went together very well, all but the trailing set of articulating wheels. They 

gave me considerable difficulty, but I never gave up and completed the project. This rake was 

used from that time on; however, the tongue had to be cut off for using with a tractor at later 

years.   

 

Because of my desire to do mechanical things, I would ride my bicycle one mile to a neighbor 

that worked on cars including rebuilding their engines. He had polio at the age of five; therefore, 

he walked on crutches and leg braces that locked in place. I would offer to be his aid and he 

enjoyed this as I could hand him tools and clean up the dirty parts making them ready for 

reassembly. While I was saving him much energy and time, I was learning and gaining 

confidence in my capabilities. 
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After the war ended, my father was able to purchase his first tractor in the winter of 1946 after 

having his name in line at all dealers for some time. We didn’t have a choice as he took the first 

tractor available. It was a Case VAC tractor that only pulled a two-fourteen plow, but this beat 

farming with horses. At crop cultivation time, my father had me driving the tractor all day during 

the summer of 1947, when I was ten years old. 

 

In 1948, one evening following dinner my dad and I were still at the table listening to WLS radio 

station in Chicago. A couple of fellows played a duet with a trumpet and a trombone. My dad 

asked if I would like to play one of those instruments and I thought that would be great. He 

offered to buy me a trumpet if I agreed not to play basketball. I was eleven and was in the sixth 

grade. After a week or so I asked my dad when he was going to buy me that instrument. He 

expected me to arrange for this and suggested I talk to the music teacher at school. I followed 

through and an instrument salesman from the Conn Factory in Elkhart, Indiana, came to the 

house to show us a couple of trumpets. I selected the less expensive silver one that cost $75.00. 

As the salesman was starting to leave, my older brother spoke up and said he wanted one too. So 

they bought him the other trumpet without any agreement not to play basketball. My dad was 

concerned that I might get hurt and he didn’t want me practicing after school when he expected 

me to be doing farm chores. Before the salesman left the house that night, my dad also agreed to 

buy my younger brother a trumpet, but the salesman said he was still very young and he would 

look for a better instrument for him as he only had two with him. I started learning to play in the 

6th grade and played in the high school band for two years. 

 

 

 

CHAPTER 3: MY HIGH SCHOOL YEARS 

 

I played in the high school band for the next four years. I also sang in the boy’s-choir during the 

first two years of high school. In 1949, I became 12 and we moved across the road where we had 

electric power and a standalone shower. We still used an outhouse as there was no bathroom. I 

was in junior high school and taking industrial arts (shop). I needed a project so I made a table 

lamp of curly maple wood which difficult to work; therefore, I seen a gun rack I liked in a 

magazine, but it was only a small picture. I need to create a full-scale template to use in building 

this project. I came up with determining a scale, created a grid on the picture and using the scale 

created the full-scale template. Dad was interested in this project and said he would get me some 

walnut wood to use in building the rack. To set it off, I created again by scaling a bird to place on 

the top piece of the rack. This project turned out well and the rack is still on the wall in my dad’s 

bedroom with his guns on it. At the age of 15 I was a sophomore in high school taking biology as 

the only required science class in Indiana to graduate from high school, I received the student of 

the year award for biology. I was the only student that brought live specimens to class for 

learning. One day while talking with the biology teacher, she said at other schools she took the 

students on field trips such as the Science and Industry building and Fields Museum in Chicago. 

My response was “why don’t we do that this year” as that would be a great learning experience. 

She agreed to see if she could arrange transportation as she would driver her car but needed 

another one. One of the girl’s (Loribell) brothers had a car, was old enough to drive, and agreed 

to go. Turned out to be a grand experience and the school arranged to take this field trip every 

year thereafter and provide a school bus for the transportation. 
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My father always wanted to purchase an automatic hay baler and in-the-summer of 1950, at the 

age of thirteen, I was working for a neighbor loading hay with another neighbor behind an 

automatic baler. He thought I should get my dad to buy one of these balers so I could operate it. 

He knew where there was one (being the near end of the season) that we could get a very good 

price. I told my dad that evening and he said he was interested if I would agree to operate it. The 

following day we went to the dealer to check on this opportunity. The dealer made us a great 

offer to purchase the baler along with a used combine. I told my dad I didn’t know a thing about 

operating a complex machine like a combine, but he said, “You will learn”. The understanding 

was that I would operate both items. I think my neighbor who made the suggestion was very 

surprised. Of course, this would require us to bale hay for the many neighbors who needed this 

service. This would make my father considerable money over just farming. He enjoyed this to 

the extent that he would hire out to load the hay on the wagons as I baled. 

 

 

 

CHAPTER 4: MY COLLEGE YEARS 

 

After graduating from Tippecanoe High School in the spring of 1954, my father knew I wanted 

to go to college and study aeronautical engineering. He knew I needed money to get started and 

gave me the profits from twenty acres of soybeans that I would split with my grandfather as we 

farmed on the shares. I made six hundred dollars which gave me the start that I needed, but with 

the understanding that I was to get part time work to pay for the rest of my college. That summer 

I went to open house at Perdue University, but I was impressed and I didn’t see how I would be 

able the make enough money to cover my cost. While look through the Popular Mechanics 

magazine I saw an ad for an engineering school in Fort Wayne. It was a young school (Started in 

1930) and offered only BS Degrees in engineering and science and Fort Wayne was a very 

industrial city. My dad said if I was going to college that fall I should get registered. I said I was 

waiting for him to offer to take me, but he said he wasn’t going as I was on my own. I went to 

Indiana Tech to check it out, was very impressed and registered for the fall. 

 

 I operated this hay baler and combine for my dad until the summer of 1956. I told my father I 

was going to stay in college for summer school so I could keep the job that was allowing me to 

work my way through college. He didn’t seem very pleased with this decision, but understood. 

He felt comfortable operating the hay baler, but was concerned about the combine. I told him I 

would come home on weekends when needed and setup the combine for the grain he would be 

harvesting. This worked out well and even required me to perform a complete valve overhaul of 

the baler motor one summer weekend. 

 

While in college and after several job false starts, I answered a call for a student to work for the 

college research and development laboratory at one dollar an hour, which I accepted. This 

required me to quickly learn to identify electronic parts as the first task was to organize one of 

the professor’s labs that were in great need. I was expected to perform other duties like running 

many errands for the college officials. Liking my work ethic and performance, they increased my 

duties, such as; engraving face panels (using a Green Engraver) for new test equipment we were 
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building for testing magnet wire to meet NEMA standards. This was new for the magnet wire 

industry in this country and there were several companies residing in Ft Wayne, Indiana.  

 

During that first year in college, I had an opportunity to purchase a power lawnmower at a 

wholesale price and provided my dad and mom their first power lawnmower. With the 

experience I was gaining with electronic parts and the location of the electronic parts stores in 

town, I learned to repair TVs and Radios. These early TVs required repair frequently. 

 

After a couple of years working in the college research and development laboratory, I worked up 

to being a project engineer of one of the pieces of equipment (solderability tester for un-stripped 

wiring joints). I repaired electrical equipment in the Electrical Engineering department and 

supported a major fund-raising activity to build a new $600,000.00 engineering building. Charles 

Dana would give $300,000.00 toward this project if we could raise an equal amount in a short 

time-frame which we were successful. I marketed a new evening advanced engineering night 

study program to the local industry of Allen County and was instructed to only talk to the 

company president which I did with success.  

 

The college hired a new business manager and he added an in-house printing operation and 

requested I run the offset presses. He hired a lady to type the offset press mats and to keep the 

shop open when I was in class. I was expected to train the ladies and others to operate the small 

Multilith 1250 model press. We purchased a larger model (11x17) and did three color printing. 

The business manager even took in outside work for us to print like making the 11 by 17 

placemats a near-by restaurant that was going to serve fried chicken for Colonel Sanders. He also 

brought in several vacuum sealers that needed repair for me to accomplish. A gentleman from 

Michigan came to the college to clean and adjust the typewriters. This gentleman told me that his 

wife had a VW car that had to be rebuilt about every 500 miles. I told him he should have 

someone perform the task that knew what they were doing. He asked me if I was that person and 

if I would do the job. I said I would perform the task if he left the car with me for a week. I 

overhauled the VW motor on the street in front of the house where I lived on Lake Side. I only 

charged him $1.25 per hour for the work. He was well pleased with my work as he didn’t need to 

repair the car again for the years that I knew him. As you can see my experience base was 

broadened and provided more than just an academic degree in engineering. I will forever be 

grateful for these years of learning experience at Indiana Institute of Technology and Fort 

Wayne, Indiana that made me a better engineer. 

 

 

CHAPTER 5: MY MILITARY YEARS (MISSOURI, ALABAMA, & FLORIDA) 

 

Following graduating from college with a BS in Aeronautical Engineering in August, 1958, I 

was drafted into the US Army on August 3, 1959. My father would need to make a change as I 

would not be available to reset his combine; therefore, he stopped raising oats so that the 

combine could stay set up for soybeans only. This draft into the army came after trying to get 

into the Air Force or Navy to fly airplanes in the service, but following the Korean War as the 

Pentagon in Washington DC would not grant waivers for eye deficiencies to fly airplanes. Being 

drafted in the Army with a degree in Aeronautical Engineering would turn out to be the blessing 

in my life that only God would have had a hand in working this choice. Following my basic 
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training at Fort Lenardwood, Missouri, I was assigned to the ordnance corps’s Army Ballistic 

Missile Agency (ABMA) at the Redstone Arsenal in Huntsville, Alabama. As I was considered a 

Scientific and Professional (S&P) type, I was told at arrival in Huntsville that I would interview 

for a job. I was told there were four openings and one was at a detachment in Florida at Cape 

Canaveral. This assignment sounded interesting, so I went directly to their office and met this 

seemingly country boy (Mr. James Cobb). He tried to convince me this was the opportunity for 

me and took me to the second floor to introduce me to Albert Zeiler (one of Dr. Von Braun’s 

team from Germany). After some discussion, Albert asked me to join their team in Florida. He 

then introduced me to Dr. Debus the director of the ABMA Missile Firing Laboratory (MFL). I 

agreed to his offer and returned to ABMA military headquarters without any further interviews 

and gave them my answer. The personnel specialist said I thought you would take this position 

and told me to enjoy the town of Huntsville while they completed the paperwork for transfer to 

Attachment A of ABMA in Florida. I would live at Patrick Air Force Base and work at Cape 

Canaveral for the rest of my two year active duty service in the Army.  

 

When I arrived at the Cape, Mr. Albert Zeiler met me and introduced me to Robert Gorman, 

Chief of the Mechanical Branch and then to Andy Pickett, Chief of the Missile Firing Section of 

which I would directly report. There were only five of us in the section and we were responsible 

for all mechanical and propulsion activities at the launch pad, including all ground support 

equipment and facilities. We had no special safety, fire and quality control personnel; therefore; 

we were responsible for these actives. There were only 175 personnel in MFL at that time 

including the librarian and we were operating three launch complexes with two pads each with 

three separate launch vehicle development programs with 

several options for two of these programs.  

 

Andy Pickett assigned me to work primarily the newest program 

(Pershing) which was still in the early design phase and was 

different in that it was contracted to the Martin Company as a 

mission contract under ABMA leadership. I was a single GI 

which allowed me to be available 24 hours and 7 days a week 

(24:7). I was eager to learn and supported the other MFL 

programs when possible. We conducted a successful Pershing 

program as we turned the completed development program back 

to the Army for operation and deployment after approximately a 

year and 12 flight tests. We had only one flight loss while 

transitioning from a single stage to a two-stage operation. The 

loss was caused by a design error in judgment at stage 

separation. In 1958, President Eisenhower had ABMA, National 

Advisory Committee for Aeronautics (NACA), and Jet Propulsion Laboratory, merged into the 

new organization of National Aeronautics and Space Administration (NASA). When this 

occurred, I was considered now a part of the new NASA Launch Operations Directorate (LOD), 

but this wasn’t implemented until congress got all the paperwork and budget completed in 1960. 

Therefore, after transferring Pershing back to the Army, I was assigned to work the Jupiter 

program and learn the new systems of the advanced very large Saturn vehicle.  

During this time one evening the gentlemen in charge of handling the rockets asked me to go to 

the skid strip (aircraft landing strip) and help him unload a Jupiter rocket that had been shipped 
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from Huntsville, Alabama, to the Cape for launch. When we arrived at the skid strip I realized 

why he had requested my help. The rocket had shifted in the airplane during flight so that it 

could not be pulled straight from the plane. I directed the use of a large forklift to move the front 

end of the rocket over to align it to allow removal from the plane. This was not a simple task as 

the forklift could not get directly under the transporter and caused consider deflection when 

lifting the massive transporter. 

During the transfer of the flight test to the new ABMA team, a failure occurred with the tail 

service mast ejection system, After, considerable time had been spent trying to determine the 

cause of the failure, I was requested to go to the pad and provide help for the effort. I took charge 

of the test and we discovered quickly that the design had been changed to not case harden the 

release pin for the umbilical system. This requirement was provided back to the design 

organization.  

 

 

 

CHAPTER 6: MY POST MILITARY ACTIVE SERVICE YEARS (FAIRCHILD STRATOS, 

HAGERSTOWN, MARYLAND) 

 

At the completion of my active two-year military commitment, in August of 1961, I left the 

group to join the Fairchild Stratus Company in Hagerstown, Maryland, to work a classified 

Army program performing flight test evaluation and advanced planning. During this time, one of 

my NASA associates kept calling me to return to their Saturn program actives leading up to 

placing man on the moon. In six months and with somewhat higher pay than when I left Florida, 

I agreed to return to NASA’s Launch Operations Directorate (LOD) of Marshall Space Flight 

Center (MSFC) at Cape Canaveral, Florida. I learned much in the Maryland position working for 

a private company, but on an Army project. The most important objective in life is to be happy in 

my work opposed to making the most money. Also, God had a purpose for my going to 

Hagerstown, Maryland as this is where I met my future wife (Janice Morton). When I started 

work at Fairchild, I express interest in the theater to my boss (Mr. Clapper) and he offered to 

introduce me to one of their employees (Bob Peterson) who was a leader of the local theater 

group (Potomac Playmakers). At the introduction, Bob Peterson invited me to visit the theater 

that evening where I met Janice Morton. After a couple of weeks, I called Janice inviting her out 

to a coffee shop to get better acquainted. We only had a small time to get to know each other as I 

left Hagerstown, Maryland the last of February 1962.  

 

At Christmas that year I went to Indiana, but volunteered to drive my new girl-friend to her home 

in West Virginia as it wouldn’t be that for out of my way. We left Hagerstown at about 7:30pm 

and traveled across Route 50 through West Virginia (my first time on this highway) when at 

about 11:30pm I didn’t see the road sign (covered by weeds) indicating the approach of a 

45degree turn followed very shortly by a 90 degree turn. I was traveling too fast to make the 

90degree turn; therefore, I tried to stop before driving off the road into a very deep gorge. I 

didn’t stop the car in time and we drove into the gorge. I prayed to God to spare this young lady 

as she didn’t deserve to die this way (she was asleep in my arm). God answered my prayer and 

the car stopped in the very steep edge of the gorge. We crawled to the highway and walked to a 

near-by farm house and called a wrecker to come pull my car out of the gorge. I paid him $20.00 

and went on our way to her home. I met her father and mother briefly that night and went on to 
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Indiana. Later I felt moved to take this young lady to Indiana to meet my parents one week end 

as I was getting more attached to her. 

 

 

 

CHAPTER 7: RETURNING BACK TO NASA AT CAPE CANAVERAL, FLORIDA  

 

After moving back to Florida, but only after getting settled in an apartment, I reached out to 

Janice by sending her a dozen roses. Janice wanted to change jobs and move to a new location; 

therefore, she took a teaching position at Winter Park, Florida. That Christmas Janice’s family 

(Mother, Father, sister, and brother) visited Florida. They invited me to join them in visiting 

many sites in the state including a trip to south Florida’s Miami Beach, crossed the Tamiami 

Trail (U.S.41) to Naples, through Sarasota and back to Winter Park. This experience gave me a 

great understanding of the Morton Family. This led to our marriage at Williamstown, West 

Virginia, on August 18, 1963, (55 years on August 18, 2018). 

 

The engineer who brought me back to NASA was CD Sweat. He wanted to hire two engineers 

directly from college and a Chrysler engineer returning from Jupiter systems deployment in 

Europe, but he needed an engineer with experience to guide these new engineers. Based on my 

prior experience, he wanted me to mentor and guide these new employees in performing the 

propellants and gases servicing of the Saturn rocket. NASA launched the first Saturn while I was 

at Hagerstown, Maryland, and was now preparing to launch the three remaining Saturn I 

vehicles. Arriving back at the Cape, Mr. Sweat asked me to go to Complex 34 and fuel the 

second Saturn I rocket and support the launch. I was astounded at the confidence he had in me as 

I really hadn’t even gotten familiar with the equipment. Therefore, I wasted no time getting to 

know the system and fueled the rocket supporting the launch. For the third Saturn launch, I 

supported the launch by placing the Chrysler engineer on the fuel station and one of the new 

college engineers on the Lox station to load propellants and support the launch. My task was to 

guide these new engineers to safely perform this function (loading propellants into the Saturn 

vehicle) for the total preparations through launch. For the fourth Saturn launch, I was assigned 

total responsibility for all propellants and high-pressure gases servicing for this operation. One 

more new college graduate was assigned to operate the high-pressure gases servicing systems, 

which was a portable gaseous nitrogen and helium high pressure system all remotely controlled 

from the blockhouse. 

 

This operation had a few snags during the preparations, but went very well for launch until the 

final count. During the final series of tasks, we received an indication that the Lox fill and drain 

valve did not close; therefore, it would not complete the relay logic to launch. There was a call 

for scrub for the day, but I blurted out we didn’t need to scrub as we could work around the 

problem and launch. To my amazement Dr. Von Braun was standing before me asking for my 

proposal to verify the valve was actually closed and that we had the capability to safely launch. I 

presented my proposal and he turned to his German electrical expert and asked him to go with 

the LOD electrical engineer and review the drawing to verify this could be accomplished safely. 

They returned shortly and told him yes, they thought I was correct. He turned to me and said OK. 

I said what! to my amazement and again he said you have my permission to go ahead and 

perform the operation. We completed this operation and continued to launch SA-4 successfully 
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averting a costly scrub. During this same time period Mr. Sweat also assigned me the 

responsibility to understand all I could about the new liquid hydrogen propellant and to support 

the Centaur Program operation which used hydrogen fuel. In addition, I was building a new 

liquid hydrogen facility on Cx37 for launching the first Saturn vehicle with two live stages. This 

second stage would be fueled with liquid hydrogen and Lox and would use six RL-10 engines 

which had never been used in flight successfully.  

 

The Centaur was to be the first vehicle flying two RL-10 engines and demonstrating three burns 

in space, but its first flight blew up shortly after launch. By-the-way the country was paranoid 

about using hydrogen because of the Hindenburg disaster in New Jersey. Therefore, I had several 

visits from various safety groups in the US concerning how we would safely store, transfer and 

use large quantities of liquid hydrogen. After all it only takes 0.07 mille-jewels of energy to 

ignite hydrogen in air. The trip for man to go to the moon and return safely was dependent on 

using liquid hydrogen for the two upper stages of the Saturn V vehicle. With the events of fires 

and even a vent system explosion, we demonstrated we understood how to safely control these 

events and still safely conduct the operations. The US was successful with Saturn I, Block II, IB, 

and the V programs. That first launch complex (LC – 37) contained a 125,000gallon liquid 

hydrogen Dewar which vented boll off gas to the atmosphere. This vent would catch fire 

frequently as atmospheric condition from weather fronts would set the gas a fire. I trained the 

personnel how to put out this fire and reinstate the venting after the vent cooled off. We also had 

a major fire on the Saturn V launch tower because of a design error that we put out in seconds 

during a test of the systems. This again proved we could control these operations safely. 

 

During the preparation of the Saturn 1, block 11 vehicle from LC 37, I requested the 

procurement of miniature mass spec instruments for monitoring the hydrogen transfer lines 

(inerting operation) for maintenance, my division chief said, could this technique be used for 

verifying the rocket engine compartment was free of leakage I said that wasn’t my responsibility, 

but he said tonight (~7: 30 pm) it is your responsibility. I said, well on that case, yes, that would 

be the only way to detect trace gases in an inert compartment. I never got his approval to procure 

the instruments I was requesting, but he turned the design activity on to provide what became 

known as the (HGDS) hazardous gas detection systems that would be used throughout the 

Apollo and Shuttle operations. 

 

 

 

CHAPTER 8: NASA ‘S QUEST FOR MEETING PRESIDENT JOHN F. KENNEDY’S 

REQUIREMENT TO PUT ASTRONAUTS ON THE MOON AND RETURN THEM SAFELY 

TO THE EARTH BEFORE THE END OF THE DECADE (THE APOLLO PROGRAM) 

 

During this time period from 1963 to1968 we had three girls (Cynthia on July 24, 1964, Emily 

on August 9, 1966, and Diana on August 22, 1968). On December, 1968, using the Saturn V 

vehicle, Apollo 8 flew around the moon at Christmas time with Astronaut Frank Borman reading 

from the Bible’s Book of Genesis. This single mission brought prestige back to America and 

provided mankind his first look at the earth from space. Apollo 11, placing man on the moon in 

1969, was a major accomplishment and I wanted to celebrate with the family as well as see the 

response of the country people in Indiana, where I grew up. Therefore, being sure we would 
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launch Apollo 11 on time, I bought airline tickets for the family to fly to Chicago following 

launch. When we arrived in Chicago, we rented a car and drove to the Brookfield Zoo. This 

would be the first visit for our three girls to a major zoo. That late afternoon we drove to 

Valparaiso, Indiana, (last place to turn in the rental car) where we turned in the car and boarded 

the train to travel to Plymouth, Indiana. Here we called my parents to pick us up with their car to 

go to the farm. We were at the farm with my parents to watch (on black and white TV) our 

astronauts step and walk on the moon for the first time. I drove to the neighboring town of 

Bourbon the next day to see if there would be any reaction to Americans walking on the moon. 

These people had always told me that man would never reach the moon let a-lone walk on the 

moon. I was pleased to hear men say “Americans can walk with their heads a little higher today 

with such an accomplishment”.  

 

Following a nice visit, my parents drove us to Ft Wayne, Indiana, where we could rent another 

car. We drove to Williamstown, West Virginia, to visit Jan’s parents (Shirley & Ruth Morton) 

and turn in the rental car at the Wood County airport. After a nice visit with Jan’s parents, they 

drove us to Washington DC, to visit Jan’s brother and sister. In a couple of days, we left the girls 

with Jan’s brother and sister and Jan and I boarded the train for New York City, where we would 

spend three days. We both love the theater; therefore, we saw four Broadway shows and enjoyed 

the sites (including a viewing of the large-scale model of the Saturn V vehicle at the Time-Life 

building and visiting with Jan’s uncle and aunt at Rockefeller Plaza). We then returned to 

Washington DC on the high-speed train. The conductor invited me to visit the front of the train 

and introduced me to the engineer, which was the oldest man operating a train in the US. He 

asked me to speak on the public address system and give my wife a message. When I returned to 

my seat, I found Jan a sleep and not hearing a thing I had said. Arriving back in Washington DC, 

the family boarded an airplane and returned to Florida. We had a very delightful vacation. On 

October 29, 1970, our fourth daughter (Marie) was born. 

 

After completing the moon visits, placing the Skylab Vehicle in orbit, and defining the facility 

engineering changes in propellant servicing required to launch the Saturn IB vehicle from Cx39 

vs. Cx34 or Cx37 to support the Skylab missions, I left the Saturn operation. 

 

 

 

CHAPTER 9: THE SHUTTLE DEVELOPMENT PERIOD 

 

I transferred to the development of the new Shuttle program (1971-1972 timeframe). I would be 

responsible for all fluid servicing engineering definition for the flight vehicle and ground 

systems compatibility that provided a minimum impact on operability for launch. One major task 

I would like to highlight would be the organization and management of fifty-two separate fluids 

and twenty-eight of those fluids that were serviced for every launch. This required procurement, 

verification of purity to specification (identification of the procedure to be used), and filtration 

requirements at every vehicle interface. This was a challenge as it involved three NASA centers 

and three major contractors that had either no or limited experience in these operations. As I 

performed these functions leading to the completion of design and hardware development 

including major integrated testing of the Shuttle propulsion system at NASA’s Stennis Space 

Center (SSC) facility, I was given more responsibility to solve difficult tasks.  
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These new tasks included revising systems and procedures to maintain space payloads 

cleanliness for providing satisfactory operation when in space. This would require the working 

with the Air Force and other NASA centers along with their contractors. Solving the Orbiter 

thermal protection system fragile issue (more fragile than an egg shell) was very difficult. Three 

NASA centers had to agree with the final solution which had a major impact on the baseline of 

existing flight hardware design. Liftoff loads assessment and hardware/procedure corrections 

made before the first launch and hydrogen ignition overpressure at engine start were among the 

additional assignments. The hydrogen ignition overpressure required the identifying and 

development of a totally new technology that I recommended based on my experience with 

igniting solid rocket motors. This pyrotechnic system worked flawlessly throughout the entire 

Shuttle program.  

 

 

 

CHAPTER 10: THE RHODES FAMILY TIME 

 

In December 1973, Jan wanted to go Washington DC, to attend the Morton’s 40th wedding 

anniversary celebration being held at her sister’s home. It was only a couple day away, so I told 

her if she could get tickets on the train we would go. To my surprise she got the tickets and we 

traveled with the four girls to Washington that night. Her parent’s anniversary was on Christmas, 

December 25, 1973. Each summer the family would take two weeks and travel to visit the 

grandparents in Indiana, and West Virginia, and stop at new interesting places along the way for 

the kids to have fun during the travel time. Some of the places were The Smokey Mountains 

National Park and the New River Gorge in West Virginia, where they could go hiking in the 

creek bed. One summer traveling up I-75 through Kentucky, I told Russell (he was born on June 

10, 1974) we would stop in Cincinnati, Ohio to watch the Cincinnati Reds play if they had a 

game at home. Russell loved baseball and quickly determined there was a game that evening; 

therefore, we got a place to stay on the Kentucky side of the Ohio River and attended the game. 

This would be a total surprise and was an enjoyable experience for the family. 

 

In 1975-76, the family was outgrowing the three-bedroom two bath house we purchased in 1963. 

I considered several 

designs, but selected a 

major expansion that 

included a bath and 

half; an additional bed 

room, a large 

recreational room, and a 

new two car garage 

with room over-head. I 

drew up the drawings 

and got a permit from 

city hall to build. I 

purchased the supplies 

and only hired help for 
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the concrete work along with setting the trusses and roof sheeting. I eventually hired a roofer to 

install the shingles. With the help of the two oldest girls and Jan, we completed the project in 

1976. This was a major undertaking as I worked full time on the Shuttle Transportation System 

development.  On January 29, 1978, our fifth girl (Virginia) was born which was a 

disappointment to Cindy which was looking for a dog when all the kids were old enough. I think 

Cindy is pleased now as she has her dog and loves her baby sister Virginia. In December, 1976, 

my parents drove to Florida to visit us for their second and last time. They came for a visit in 

1968, when Diana was born. This was their first trip to Florida and they flew down in a Boeing 

727 jet (their only jet airplane ride). Jan’s parents would spend about a month in January with us 

and enjoy the warm weather. One summer, while we were at the Morton’s home, Russell and I 

drove to Cleveland, Ohio to see the Cleveland Indian’s baseball game. Russell loved baseball 

and this was a special day for the two of us. 

 

In 1983, Shirley and Ruth Morton were celebrating their 50th wedding anniversary on Christmas 

day. Dean and Edith Rhodes had celebrated their 50th wedding anniversary on June 11th, 1983. 

Therefore, the family traveled by station wagon to Tippecanoe, Indiana, to celebrate Christmas 

with the Rhodes then travel to West Virginia, to celebrate the Morton’s 50th anniversary. We 

arrived at Indianapolis, Indiana, at ~7:00 pm and stopped for something to eat. It was about 32 

degrees and ground was covered with slush about 2 inched thick. We left Indianapolis where it 

was lightly snowing. As we traveled North the snow became very beautiful as the flakes were 

very large. When we arrived at the Rhodes’ home there was about 6 inches of snow on the 

ground. The kids wanted to play in this new snow, but we insist they go to bed and wait until 

morning to have their fun. However, when we awoke in the morning, we found things much 

different as the temperature had dropped all night down to 22 below zero and it stayed there for 

the entire week that we were there. Emily did not travel with us and was to fly up the following 

day that we arrived. Her plane could not fly and land at Ft Wayne as planned and she spent the 

night in Atlanta, Ga. She flew to Cleveland, Ohio, the next day and rode the bus to Ft Wayne, 

Indiana, because the airport at Ft Wayne was covered with ice and planes could not land. We left 

Indiana, and traveled to Williamstown, West Virginia, to find the temperature was 7 below zero, 

but the kids still had much fun in the snow and on the ice at a pond just over the hill. This was a 

very memorable trip for the family. 

 

 

 

CHAPTER 11: THE SHUTTLE DEVELOPMENT PERIOD CONTINUES 

 

Payload contamination control and its understanding was a major issue for the country. The 

program leaders were resistant to providing the requirements and time required to do the 

cleaning required and this would be a major undertaking. With the help of Mark’s mechanical 

engineering handbook, I established the cleanliness criteria for inspection of the orbiter payload 

bay. With the help of a Rockwell employee contracted with the Air Force, we were able to get 

these necessary cleanliness requirements established. It was projected that the shuttle 

transportation system, when totally operational, would launch all of America’s payloads in space 

as the goal was to fly forty flights per year using four orbiter vehicles from KSC. Therefore, the 

many environments the payload would expect to encounter would need to be identified and 

provided to the scientist that would be designing for space applications. The first year this need 
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was addressed, the shuttle people from the three NASA centers would hold a conference in 

Maryland and present documentation that addressed some of these more common environments 

to GSFC, Air Force, and their scientific community. This information was organized around 

functions of the launch process, e.g., ground activity, flight ascent, and earth orbit. This was not 

helpful to these scientific personnel that didn’t even understand what some of these 

environments meant to them. GSFC personnel decided they needed another approach and 

requested help in identifying a more useful concept. The KSC Spacelab prime contact (interfaced 

with GSFC personnel) requested my help and I provided a concept that identified the twelve 

major environments, a scientific expert that could provide an abstract on each environment and 

to be responsible to collect the data that would cover all aspects of the ground/flight payload 

exposure. GSFC accepted this approach and planned a week-long workshop at Henniker College 

at Henniker, New Hampshire (summer vacation period) with the environmental experts and 

payload users as well as shuttle data suppliers and lay this task out for implementation. The 

Spacelab (designed and provided by EASA) had flown once; therefore, these personnel would 

also attend the workshop. This new data base would be electronic and accessed by way of the 

internet (was named EnviroNET) and GSFC would use University of Maryland grad students to 

load the electronic data base. This project was a great success and should still exist today. 

 

On the day departing Henniker we were told of a priest near Concord that formed putter items; 

therefore, we drove to his farm and I had him make a small putter plated with Emily’s name and 

birthday on it as I was gone on her birthday. I believe this was in 1982, which would have been 

Emily’s 16th birthday. 

 

The shuttle program was supporting the Air Force needs in payload deployment and also planned 

to provide a fifth shuttle for service at Vandenberg, California to allow deployment into a polar 

orbit about the earth. The plan was to convert a practically built MOL launch complex to fly the 

shuttle from Vandenberg. Many changes would be required to support the shuttle which was to 

land there in California. New systems had to be built there such as cryogenic LO2 and LH2 

systems, add a GOX vent system for the ET, provide GH2 ignition overpressure ignition system, 

and ET external heating system as the thermal environment at Vandenberg was considerably 

colder. 

 

Astronaut Harrison Schmitt had become a senator for New Mexico and wrote into law that the 

shuttle would fly the cryogenic centaur stage as a payload to provide greater performance in 

boosting payloads from the shuttle while in orbit. There was much concern as to the capability of 

the IUS stage in deploying very large payloads. This was another major effort that would require 

much travel to San Diego, California working this design and development effort. The failure of 

the shuttle challenger in January 1986 would result in the cancellation of both the centaur and 

Vandenberg efforts. The decision to no longer support the Air Force with a single launch vehicle 

and being directed to no longer fly commercial payloads would have a major impact on the 

shuttle’s launch operations focus which then turned to building the ISS and only fly NASA 

Payloads such as the Hubble Telescope. During the time period I was assigned to represent 

NASA/KSC at NASA Headquarters in evaluating the technical advancement for propulsion in 

their annual reviews.  
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During the early flight test program of Shuttle, we experienced several Shuttle Engine (SSME) 

aborts from lack of minimum thrust during the first three seconds of operation. These failed 

engines were removed and sent to SSC for identification of the problem, but the problem did not 

repeat at the SSC. By request my group leader provided me remote instrumentation readout 

during countdown operations at our office. This allowed the identification of the problem and 

why it would only occur during KSC’s launch attempt and not at SSC. We were purging the 

engines with heated GN2 which by specification could have 20 ppm moisture. The solution was 

a very small adjustment in Lox pre-burner Lox flow rate during start, as the mixture wasn’t 

combustible following a three-hour astronaut insertion process due to moisture freeze out (cooled 

below the due-point of the purge gas) in the pre-burner lox injectors. This condition added flow 

resistance resulting in insufficient lox in the pre-burners required to support the 5% minimum 

oxygen for combustion. Lox flow was corrected resulting in no more aborts of the shuttle. 

 

 

 

CHAPTER 12: ASSIGNED TO THE ADVANCED TECHNOLOGY & LATTER TO THE 

DESIGN AND DEVELOPMENT OFFICE AT KSC 

 

Following my direct support of the Shuttle program, I was assigned to the Advanced Technology 

office at KSC. I laid out advanced technology development requirements for fluid systems and 

presented them in roadmaps for visibility and funding support. I was asked to perform proposal 

evaluations of advanced technology program selections: such as university and or industry 

teaming arrangements for selection to work disciplines identified, and nuclear propulsion cycle 

selection for advanced development. Later I was assigned to Design and Development where I 

was given the responsibility to provide Systems Engineering Management for five fluid systems 

supporting the Constellation’s Areas and Orion Program. This was later defined as the STS and 

Orion Programs. This required engineering documentation and coordination or all design 

activities for these five fluid ground systems. After completing the five system’s Concept of 

Operation draft documents, I retired from NASA with 52 years of service. 

 

 

 

CHAPTER 13: MORE FAMILY TIME & TIME FOR JUST JAN AND ME 

 

         Jan and I spent some time away from work such as a week trip to Quebec, Canada in 2003 

in the fall where we visited Quebec City and other interesting locations. Great learning and fun 

filled experience. In the fall of 2006, we flew to Toronto, Ontario, 

Canada, ate dinner in the Canadian National Tower (CN Tower_ 

1,815.4 ft high & built in 1976), visited Niagara Falls Canada for a 

day, then boarded the VIA Rail train for a 72 hour trip across 

Canada to Vancouver, British Columbia. This was a great way to 

see Southern Canada from the East to the West. Spent three days at 

Vancouver  
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where we toured the city, saw the steam clock, and took the aerial tramway 

lift to the top of Grouse Mountain which is home to two orphaned grizzly 

bears and grey wolf and Capilano Suspension Bridge (a 450 foot-long 

swinging bridge and 230 foot above the densely wooded gorge above the 

Capilano River).  We walked through the Rain Forest of 

giant Douglas fir trees on platforms mounted to the trees 

and connected by swinging bridges. Then we took a ferry 

to Vancouver Island (Victoria the capital of British 

Columbia) where we visited Butchart Gardens (Butchart 

invented cement and mined 

the material from area 

he turn into a which his wife suggested 

gardens we have garden). Most beautiful 

had high tea at the ever experienced. We then 

railroad hotel). Then we left Empress Hotel (an old 

flew to Denver, Colorado to visit Vancouver, Canada, and 

Cindy and family at Castle Rock before flying home. While at Castle Rock the Smith boys took 

us to an antique car show where the highlight was the boys being asked by its owner to sit in the 

original Ferrari Car and having their picture taken. We enjoyed our time in Colorado with the 

Smiths.  

 

 

In 2007 traveled to Vienna, Austria, for guided sound of music 

tour along the Blue Danube River valley for eight days which 

ended at Munich, Germany. A couple of side trips were a visit to 

King Ludwig’s castles (Neuschwanstein and Linderhof) hidden in 

the seclusion of the 

Bavarian mountains, and 

the Eagles Nest in 

Berchtesgaden, Germany 

(also located in the Bavarian mountains and a short drive from Salzburg, Austria). 

 

This was a delightful tour. From Munich we traveled by train to Stuttgart, Germany where we 

took a guided tour of the city, then used this position to visit two other cities in Germany. The 

first was a one day train ride to Friedrichshafen (German Dirigible Museum housing the 1937 

Hindenburg remains). This city is located on the north east side of Lake Constance the largest 

lake in Germany and the second largest body of water in Europe. The lake is bordered by Austria 

and Switzerland and lies at the northern edge of the Alps. The following day we took a one day 

train trip to Heidelberg, Germany where we visited the city and saw the Heidelberg Castle on the 

hill and the Old Bridge over the Neckar River where we took a boat ride up the river, but 

returned to the main train station by train. After returning to Stuttgart, Germany, we took the 

high-speed train to Paris, France. After both a self-guided and a guided tour of Paris we flew 

home. In Paris we saw many highlights like the Arch of Triumph, Eiffel Tower where we ate 

https://en.wikipedia.org/wiki/Heidelberg_Castle
https://en.wikipedia.org/wiki/Neckar
https://en.wikipedia.org/wiki/File:Heidelberg_corr.jpg
http://www.viator.com/photos/Munich/Neuschwanstein-Castle/d487-90/6933893
http://www.viator.com/tours/Salzburg/Eagles-Nest-in-Berchtesgaden-Tour-from-Salzburg/d451-3595004
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lunch on the second level, and a Seine River Cruise around many notable sites like the Notre 

Dame Cathedral which we visited during our guided tour of Paris. Very memberable and 

learning experience in Paris.  

 

  In the summer of 

2008, we flew 

with grandson 

Ethan to 

Albuquerque, 

New Mexico for 

Jan’s cousin’s 

50th wedding 

celebration. There 

we enjoyed eating at a Route 66 

dinner and having milk shakes with David Poole, Carolyn, Mike 

Morton, and Kathy. We enjoyed the visit to Jan’s cousin’s home 

high in the Sandia Mountains and a visit to the museum. From there 

we drove to the Grand Canyon in Arizona with Jan’s brother and 

sister. We saw the Painted Desert, Petrified Forest, and great 

views of the canyon. We went on to see the Hoover Dam and spend 

two nights in Las Vegas, Nevada, where we saw a very 

impressive magic show and then flew home. This was a very 

enjoyable trip where we also learned many things and enjoyed our 

grandson Ethan being with us.  

 

 

 

  CHAPTER 14: APRIL 2010, NASA HONORED ME WITH 50 YEARS SERVICE. 

          

In April 2010, NASA honored me with the accomplishment of 50-years service. I was requested 

to do an interview about my service and told that snaps of the interview would be shown with 

other participants during the service. We were allowed four guests to attend, but somehow Jan 

managed to 

invite 22 

guests. After 

reviewing my 

interview, the 

Center Director 

surprised me by 

using it as an 

introduction to 

his presentation 

of the 50-year 

award. He 

asked me to say 

a few words 

http://www.viator.com/tours/Paris/Paris-Express-City-Tour/d479-2050_PB
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from my experience, after presenting me with a special gift, as I was told the Center had never 

given a 50-year service award. After the ceremony, we had dinner with guests at Rusty’s in Port 

Canaveral. The next day Jan surprised me with a memorable catered party at a Satellite Beach, 

Fl., ocean front facility with many friends and family. Virginia brought a very large cake 

decorated with a lunar Lander on top from Jacksonville, Florida. Cindy and Thor presented a 

video of my life. 

 

 

 

 CHAPTER 15: OUR TRIP TO THE BRITISH ILES IN 2010 

 

In October of 2010, I was told that I had a heart issue and 

should directly to the hospital, but we already had a planned 

trip through the British Isles. We flew to London, England 

and spent the night in a hotel on 

Kensington Blvd. The following 

morning we boarded our coach and started our tour. We traveled through the Oxford shire 

countryside to Stratford-upon-Avon (the home of Shakespeare’s birthplace). We then drove to 

York toured the York Minister Cathedral and spent the night. The following morning we traveled 

to the Lake District and took a boat ride on Lake Windermere then drove through this beautiful 

countryside to Scotland’s largest city (former shipbuilding industry|) Glasgow where we would 

spend two nights.  

In AD793 to 1066, the Vikings invaded the British Isles. While there they hand dug a cannel 

across England and the remains are still there. This was their transportation system across the 

island. 

 

When we arrived at Glasgow, Scotland, we were met by three gentlemen dressed in kilts and one 

playing the bagpipes. The led us up to the Bruce Monument the led us to a building where they 

fed us a wonderful Scottish meal with a young lady singing their music. We toured several 

interesting sights; George Square Cathedral, 

River Clyde, and Roslyn Chapel of DaVinci 

Fame.    
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The third day of our tour we traveled to Edinburgh, the capital of Scotland. We visited Princess 

Street, the Royal Mile, Hollywood House, New Scottish Parliament and the Edinburgh Castle. It 

drizzled rain during the day, but we walked the Art Street Festival where there was singing and 

acrobats performing. We then returned to Glasgow to spend the night. 

       The fourth day we traveled towards Ireland where we boarded a ferry 

to Belfast, North Ireland. They proudly pointed out that this was the site 

where the Titanic was built. We weren’t allowed to stop in Northern 

Ireland except at the Queen’s University. We left 

Belfast and traveled 

across the Boyne at Drogheda to Dublin 

where we would spend night at the Trinity 

Capital Hotel. We toured Trinity 

College, the Bank of Ireland, St 

Patrick’s Cathedral, Phoenix Park and other interesting sites. 

 

The fifth day we traveled to Kildare and visited an Irish National Stud Farm just outside of town 

and some of their expensive horses 

including a World Class stallion worth ~ 

$30,000.00 million dollars then the 

Japanese Gardens. We then traveled 

through Boreens to medieval Kilkenny to 

see an ancient castle. 

 

The sixth day we traveled to Waterford where we toured the Waterford Glass factory. From there 

we drove to Rossiare Harbour where we boarded a ferry to Pernbroke in 

South Wales, seat of Tudor Dynasty. We traveled to Cardiff the Welsh 

capital. Wee visited the Historic Castle, Millennium Stadium, Cardiff 

Arms Park and had our tour’s fare well dinner. 

 

The seventh day we traveled to Bath and toured the Roman Baths. We 

then traveled to Stonehenge to see the monolithic stones forming a circle. From here we traveled 

back to London. 

 

       We sat aside a day to tour London and enjoy the interest sites as well as pay a visit to our 

friend Barbara Santa Barbra who tutors students to be able to attend the two prestige colleges in 

London. The first place we visited was Buckingham Palace and watching the changing the guard. 

We took a boat ride down the Thames River and viewed Big Ben and the Tower of the London 

Bridge. We stayed in London for a day before flying home. 

 

 Upon arriving home, saw a specialist in Lake Mary, Florida, for a repair of my heart using a 

somewhat unknown internal ablation 

technique as I had atrial flutter of the 

heart.    
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CHAPTER 16: OUR 50 YEARS CELEBRATION TOGETHER 

 

Because of the grandchildren’s attending school in August, Janice and I celebrated our 50th 

wedding anniversary with our family including our church family on Saturday July 27, 2013. 

Cindy, Emily, Diana, Marie, Russell, and Virginia planned a beautiful day with a celebration in 

the church Cotter Hall where the family was introduced followed by a video of our life 

assembled by Cindy and Thor Smith. Following the afternoon, the family had dinner at Squid 

Lips in Eau Gallie by the river. Everyone had a good time and enjoyed a member-able event.   

   

Janice and I celebrated our actual 50th wedding anniversary August 18, 2013, by taking a trip to 

Bar Harbor, Maine. On our way we stopped in Arlington, Virginia to see Jan’s sister and 

husband David, who was fighting cancer and Carolyn dementia. We would stop and visit on our 

return also as we knew David was in late stages with the cancer. We enjoyed our time in Maine, 

then traveled west from Bangor across New Hampshire, Vermont, and crossed Lake Champlain 

to the Adirondack Mountains Coast in New York State. We enjoyed our drive along Lake 

George, drove back to Vermont and headed south toward the Berkshires in Massachusetts. The 

highlight of this drive was visiting three Norman Rockwell Museums; two were in Vermont, 

Rutland and Arlington where he lived on his farm across a covered bridge. For many years he 

used local people for his models and at Stockton, Massachusetts where he completed his life. 

When we returned to Washington D.C., we visited the National Air and Space Museum 

Smithsonian 

Institute with Mike 

Morton. The two weeks 

trip was a delightful 

learning experience  

 

 

 

       CHAPTER 17: MY 

RETIREMENT FROM 

NASA 

 

March, 2012, I retired 

from NASA after 52 

years and this is our office group 
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along with and a few of my other close associates.  

        I served on several of the agency’s advisory groups, 

served and led mishap investigations, led technical advanced 

studies, served on technical panels representing the 

operational focus during space flight launch development, 

and became a charter member of the Space Propulsion 

Synergy Team (SPST) leading many advance studies and co-

authoring technical papers, which I’m active in today even 

following retirement from NASA in 2012, after 52 years of 

service. During these many years, I became active in my 

church leadership and supported my wife in raising six fine 

children. Today we have 16 wonderful grandchildren. The key to success is following God’s 

guidance and treating every human being as you would want to be treated. I believe the 

responsibility and hard work on the farm along with my parents, teachers, army discipline, and 

college work experience led to a strong work ethic. But, to God I give all the credit for guiding 

me through my interesting and fruitful life.  

 

 

 

         CHAPTER 18: OUR TRIP TO BRANSON MISSOU   

 

In 2014, Jan and I took a trip to Branson, Mo. to experience the many musical shows and to see 

the Ozark Mountains. We took in many delightful shows, but two stood out greater than the rest. 

First a dinner show on a very large paddle boat on the lake where we were entertained by a 

variety of show performers. Second the story of Jonah and the Whale at the Sight & Sound 

Theater which included with. live animals and very elaborate settings 

 

 

 

    CHAPTER 19: RUSS HAD AN ACCIDENT WHICH FRACTURED HIS RIGHT ANKLE 

AND LEG, BUT MORTON REUNION WAS HELD 2014 & 2015 
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On July 1, 2014 Russ had an accident which fractured his right ankle and leg requiring a lengthy 

healing and recovery period. Russ was in hospital/therapy and Virginia and Emily visited and 

provided support while Janice and Ethan Kolp attended the Morton Family reunion as planned. 

This Family’s first reunion was at Pipestone State Park in West Virginia on July of 2014. 

          On July 2, 2015, we traveled to Fontana Village, N.C. 

for the second Morton Family reunion where we spent three 

days and four nights enjoying the 4th of July holiday. The 

group enjoyed much visiting and seeing the sites as well as 

other activities such as hiking and swimming. As the entire 

Rhodes Family was present, the kids planned a neat 80th 

birthday celebration for Janice in 2015. 

Upon leaving, Jan and 

Russ traveled through 

the Smokey Mountain National Park to Berea, Kentucky to 

spend an enjoyable evening at the Historic Boone Tavern 

Hotel & Restaurant. 

 

We then traveled to Indiana to visit Russel’s brothers and 

cousins then on to Fort Wayne, Indiana to visit Janice’s 

cousin and son. Russ had always wanted to visit the Auburn 

Cord Duesenberg Museum in Auburn, Indiana which was 

only a short drive. There are eight museums in that local 

area, but we only had time for one. On display were about a hundred like new classic cars for us 

to view and photograph. We were even asked if we would like our picture taken sitting in the 

1916 Dodge.  

 

  From there we 

traveled home by 

way of West 

Virginia through 

South Carolina. 

We made visits 

with several of 

 Janice’s friends 

in West Virginia 

and even attended 

church where we 

were married on 

August 18, 1963.      
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We stayed at the Lafayette Hotel in Marietta, Ohio on the Ohio River.   

We stopped on way home at Russell’s and spent two nights with his 

delightful and busy family. 

 

 

 

CHAPTER 20: IN 2016 RUSS & JAN TOOK THEIR FIRST CRUUSE                                                                                                                                                            

 

In the fall of 2016, Jan and I took a Cruse from Boston, Mass. up the East 

coast and down the St Laurence River to Quebec City, Canada, and flew home from there. I 

wanted to go to Alaska, but wasn’t sure I could manage the walking. The Cruse-ship (the 

Norwegian Dawn) made our first stop at Portland, Maine, where I wanted to photograph the 

beautiful lighthouse on the rocky shore of Maine. The attached picture was taken September 10, 

2016. We then stopped and visited all the Northeastern providences of Canada. We took several 

side excursions with one to take a lobster boat out in the ocean to retrieve a lobster at Halifax, 

Nova Scotia.  The attached picture was taken September 14, 2016, of vessel used to go ashore 

when mooring off shore. 

 

When we left for this cruse, I had much difficulty going down a stairs, but with all the walking 

and climbing up and down stairs, I overcame this difficulty. When we arrived at Quebec City, we 

had a one day layover. Jan wanted to take another city tour. Through the hotel, I engaged a 

private tour by a college history professor. We had a marvelous tour of the city and history 

lesson on Canada. The attached picture below is the Chateau Frontenac in Quebec City, Canada 

on September 16, 2016.  

 

Leaving Quebec-City the next morning, we had to make new airline arrangement as our plane 

did not come in as planned. The airline attendant rescheduled us for the trip back home, but 

didn’t tell me we would be changing planes in Toronto and instead of Montreal. We had a four-

hour layover and I asked an airport attendant what we could do with this time. She said that is 

simple, catch the train down to the tower and have lunch. I was confused as I didn’t know of a 

tower in Montreal, and she said you are in Toronto and the train only takes 26 minutes with one 

stop. We followed her advice and have a marvelous lunch high in the tower and arrived back to 

catch our plane with 5 minutes to spare. This experience assured me I was able to take the trip to 

Alaska the next year at late summer. 
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CHAPTER 21: IN 2017 JAN & RUSS TOOK CRUSE TO ALASKA & THE UKON 

 

On August 18, 2017, flew to Vancouver, British Columbia, Canada, to board an 11day cruse on 

Holland America for Alaska with a land trip through the Yukon Territory of Canada and Alaska. 

The first night in Vancouver we visited the steam clock and ate dinner across the street to see it 

strike its hours. 

Our first port was at Juneau, Alaska (The state capital). 

Picture was taken on August 21, 2017. We toured one of their 

sites of interest (Gold Rush Cemetery) We walked up the 

single street to see the capital 

building then attended a salmon 

bake dinner in the bush and walked up to a water fall. Then we spent the remainder of the three 

days on the cruse-ship to Skagway, Alaska.  
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CHAPTER 22: LEAVE ALASKA FOR THE UKON 

 

Our second port was at Skagway, Alaska, where we boarded a narrow-gauge railroad train to 

cross White Pass to British Columbia, Canada (during the gold rush days, many people lost their 

lives trying to cross the White Pass) where we boarded a coach to travel route 2 through the 

Yukon all the way to Dawson City, Yukon, where we flew back to Alaska. 

 

Our first night stay was at Whitehorse (capital 

of the Yukon). This town is still a frontier type 

(standing still for over a 100 years) as the 

streets are dirt with only a few buildings, 

which have a wooden sidewalk in front that is 

about two foot above the ground. The wooden 

hotel was built and run by Holland America. 

We took an excursion to a dog trainer’s site 

and ate a Yukon dinner with them. The trainer 

had 150 dogs and they love him and want to 

run. He let everyone hold one of his puppies. 

 

We left Whitehorse for Dawson City, Yukon where the great Yukon gold rush started and toured 

the Dredge 8 for an understanding of how the gold was recovered from the earth. We panned and 

recovered $28.00 worth of gold. They put this gold in 

a book marker for our keeping. On August 25, 2017, 

we took a ride on this attached paddle boat on the 

Yukon River  

here at Dawson City. The main attraction here was a 

can-can show that same evening with a street scene 

taken on the way to show.  
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CHAPTER 23: LEAVE THE UKON FOR ALASKA 

 

The next day we flew from Dawson City, Yukon to Fairbanks, Alaska. This flight lasted one 

hour, but due to time change we arrived at same time we left the Yukon. The first thing on 

arrival was to have a tour of the city including a view of the across Alaska oil pipeline. We left 

Fairbanks by coach and traveled most of the day to see Denali, 

and the Denali National Park in Alaska. We stayed in a 

beautiful shallot. The tour through the park was an all-day ride 

in an old school bus type vehicle. The Denali Park is very 

beautiful and we saw a few wild animals like the white drawl 

sheep up on the side of the mountains. Later into the park we 

saw a grizzly bear and her cub plus other grizzly bears eating 

berries in 

the 

mountain 

side. But 

the best 

treat of all 

was a clear 

view of 

Denali the 

tallest 

mountain 

in the 

world. Pictures above 

were taken on August 

28, 2017, of Denali, 

@ Denali National 

Park in Alaska. We 

traveled from the 

Denali National Park 

by coach to 

Talkeetna, Alaska 

where we boarded 

this special train 

for Anchorage. 

This is the town 

where explorers 

leave to climb 

Denali. August 29, 2017, arrived at 

Anchorage on this private train. This two-

story train is designed and owned by Holland 

America. This train was called the McKinley 
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Explorer. Main Transportation in Anchorage, Alaska, is small seaplanes where the people travel 

all over Alaska exploring, hunting, and fishing.  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

CHAPTER 24: MY WIFE’S EARLY REMEMBRANCE OF GROWING UP 

 

An early remembrance of growing up in a loving family was going to church, carrying a little 

pillow and sucking my thumb. An unpleasant thumb guard made a way for me to escape this bad 

habit and avoid ridicule that was certain to follow. 

 

When packing for trips to visit grandparents in the country, mother made sure we packed an 

everyday dress for church because the other children would be barefoot and wearing everyday 

overalls. We delighted in hearing my granddaddy lead the singing in his big base voice, songs 

such as This Is My Father’s World, When the Roll Is Called Up Yonder I’ll Be There and Jesus 

Loves Me. 

 

I, like everyone, have sinned and fall short of the glory of God (Romans 3:23) and through a 

church service one evening I discovered that by writing the sin and burning the paper that it 

disappeared; I John 1:9 “If you confess your sins he is faithful and just to forgive your sins”. 

 

I don’t remember hearing the words “I love you”, but I saw them in action. My granddaddy 

would sneak up behind my grandmother, give her a kiss, then turn with a grin, as if to say “I told 

you so”. 

 

I rode with my friend to Ohio University about 50 miles away one summer to take a course. I fell 

asleep waiting for her and she left without me. When I called my dad, he came at once without 

scolding. 

 

And then, God speaks through children when other ways are ineffective. When the children and I 

were getting ready for church one Sunday morning, our 3year announced she would stay home 

with daddy, who was still in bed. I believe the Holly Spirit was speaking to him through her as 

he was obedient, getting up and ready for church, which was the beginning of his church 

involvement and spiritual growth.  
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I look back at the silent, but powerful presence of the Holly Spirit nudging and guiding me and I 

am thankful for people he placed in my path. An 80year old plus servant, Stanley Eskew, for 

example, who climbed the stairs to the youth room to meet with young people who eagerly 

listened to how God worked in his life, and to consider how we can spur one another on toward 

love and good deeds, encouraging one another---he did not give up meeting together, as some are 

in the habit of doing (Hebrews 10:24), and he influenced many lives. 

 

We experienced a good deed after receiving a phone call from Ed Cox that our 3year-old 

daughter was still in the nursery---could he and Penny bring her home?  They were coming that 

way. That’s when you know the joy of being in the family of God and want to pass it on; often 

the challenge is not met, but God continues to love me and to show spiritual growth. 

 

A less personal, but effective way of sharing God in the life of everyday people, is to pass on an 

Upper Room, Guidepost magazine, or a smile---and so it goes, as the day approached. 

 

 

 

CHAPTER 25: MY WIFE’S EARLY YEARS BEFORE WE MET IN MARYLAND  

 

Janice Lorene Morton was born in Morgantown, West Virginia, on November 22, 1935, while 

her father was in graduate school at the University of West Virginia. When he finished graduate 

school they moved to Parkersburg, West Virginia where he worked as a teacher in the public 

school for approximately six years. They moved to Williamstown, West Virginia in 1942, where 

he became the principal of the Williamstown High School (grades 1-12). Janice attended 

Williamstown High School for ten years graduating from high school in 1953. The summer after 

high school Janice traveled to Ohio where she served as a Girl Scout Counselor for 

approximately six weeks. She then went across the Ohio River to Marietta, Ohio, where she 

attended the Marietta College for two years. The summer between the first and second year at 

Marietta College, Janice traveled to Pelham, New Hampshire where she served as a Girl Scout 

Counselor. Janice then transferred to the University of West Virginia where she received a 

Bachelor of Science degree in Home Economics in 1957. After receiving her college degree she 

took a position at the coal mining town of Welch, West Virginia working for Appalachian 

Electric Power as a Home Economist. She only worked at Welch for a year as the Morton family 

traveled that summer throughout the West. They stayed with relatives and friends or camped out 

in their small trailer or in a tent. They also visited state capitals and National Parks. In the fall of 

1958 she then chose a position as home economics teacher in Hagerstown, Maryland’s, Junior 

High School. She also became active in the Potomac Playmakers where she performed in several 

plays. I met Janice at the Potomac Playmakers stage set one evening as my boss at Fairchild 

knew the leader of the group (Bob Peterson) and knowing of my interest in the theater introduced 

me to Bob. He suggested I come to the theater that night where he could show me around and 

acquaint me to their capability. I met Janice that evening at the theater. I was attracted to Janice 

as she was very friendly and an attractive young lady. In two or three weeks I called her and 

asked her if we could get better acquainted. We saw each other frequently and I took her home to 

Williamstown at Christmas time in 1959, as I was going to Indiana for the holiday. In February 

of 1960, I took her to meet my parents in Indiana. We only stayed overnight and returned to 

Hagerstown. Later that month I left Hagerstown and returned to Cape Canaveral, Florida, where 
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I again accepted a position with NASA working with the Saturn launch vehicle. Janice wanted to 

leave Hagerstown and find a new location to work. In 1962, she chose Winter Park, Florida, 

where she taught home economics at the Winter Park Junior High School.  

 

 

 

CHAPTER 26: MAJOR FAMILY EVENTS FROM 1963 TO 2018 

 

Janice and I were married at Williamstown, West Virginia, August 18, 1963 and located in Cape 

Canaveral, Florida in my apartment on Lincoln Street on the beach. In November, 1963, we 

bought our first home on Cheyenne Drive, in Indian Harbour Beach where we still live today. 

 

On July 24, 1964, our first child is born, Cynthia Michelle Rhodes. She went to elementary 

school at Ocean Breeze Elementary on Cheyenne Drive, Indian Harbour Beach, from 1970 to 

1976, and then in 1976 transferred to Hoover Junior High in Indialantic, Florida. After 

completing Junior High in 1978, she transferred to Satellite Beach High School where she 

graduated in 1982. Following high school, she attended college at Brevard College in Brevard, 

North Carolina where she graduated in 1984 with an Associate of Arts degree. She played in the 

high school and junior college bands. Cindy then attended University of Central Florida in 

Orlando, Florida until graduating in 1986 with a Bachelor of Arts degree in communications. She 

married Duane Smith June 10, 1989 at St Paul’s United Methodist Church. Duane and Cindy 

took a ride in an old antique 1928 Packard car driven by Mr. Treadwell from the church to their 

reception. The ride was provided by Cindy’s brother Russell who at the age of 15 purchased 

from an auction at the church their ride from the church to the reception. Duane is born March 3, 

1963 at Wareham, Massachusetts. Duane attended Troy State College, Troy Alabama 1981-1983 

and graduated University of Central Florida with BS Business 1985. Cindy and Duane’s first 

child is Thor Michael Smith born on October 22, 1994 at Wellington, Florida, and graduated 

from Western North Carolina with a Bachelor of Science degree in Mechanical Engineering in 

2017. Their second child is Brittany Nicole Smith born on April 18, 1996, in Charlotte, North 

Carolina, and she also graduated from Western North Carolina with a Bachelor of Science in 

Recreational Therapy in 2018. Their third child Riley Allen Smith born on February 6 1998, in 

Atlanta, Georgia and is attending University of North Carolina at Charlotte, North Carolina. Thor 

married Jordan Danielle Hembree on December 15, 2018, in Candle, North Carolina. She is born 

in Hattiesburg, Mississippi,  

 

On August 9, 1966, our second child is born, Emily Dawn Rhodes. She went to elementary 

school at Ocean Breeze Elementary on Cheyenne Drive, Indian Harbour Beach, from 1972 to 

1978, and then in 1978 transferred to Hoover Junior High in Indialantic, Florida. After 

completing Junior High in 1980, she transferred to Satellite Beach High School where she 

graduated in 1984. She attended University of Central Florida in Orlando, Florida, for one 

semester and said that wasn’t for her. She went to work and attended Brevard Junior College to 

take art classes while deciding what she would do next. After considering private art schools in 

the South, she took a trip to New York City with her Uncle Michael to look overt (FIT) Fashion 

Institute of Technology. She fell in love with FIT and attended there during 1987, and 1990, she 

received two Associate of Science degrees in Illustration in 1989 and Advertising Design in 

1990. She stayed in New York to gain experience for several years. In December 29, 1990, she 
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married Chris Kolp at the Porches House in Cocoa, Florida. Christopher Gerald Kolp is born in 

Milwaukee, Wisconsin March 20, 1963. Their first child is Quincy Decatur born in New Jersey 

on November 13, 1994, and graduated from Satellite Beach High School in 2013, attended 

University of Florida where she graduated with a Bachelor of Science degree in Plant Science in 

2017. Their second child is Ethan Dean Kolp born on August 20, 1998, at Melbourne, Florida 

and graduated high school on 2016. Their third child is Max Leon Kolp born on January 4, 2008, 

at Indian Harbour Beach, Florida and is still in fifth grade of elementary school at Ocean Breeze 

in Indian Harbour Beach, Florida. 

 

On August 22, 1968, our third child is born, Diana Lynn Rhodes. She went to elementary school 

at Ocean Breeze Elementary on Cheyenne Drive, Indian Harbour Beach, from 1974 to 1980, and 

then in 1980 transferred to Hoover Junior High in Indialantic, Florida. After completing Junior 

High in 1982, she transferred to Satellite Beach High School where she graduated in 1986. She 

attended Florida State University for one year. She then attended Brevard Junior College where 

she received an Associate of Arts degree in 1989. She then went back to Florida State University 

where she received a Bachelor of Science degree in Education in 1992. 

 

On October 30, 1970, our fourth child is born, Janice Marie Rhodes. She went to elementary 

school at Ocean Breeze Elementary on Cheyenne Drive, Indian Harbour Beach, from 1976 to 

1982, and then in 1982 transferred to Hoover Junior High in Indialantic, Florida. After 

completing Junior High in 1984, she transferred to Satellite Beach High School where she 

graduated in 1988. She attended Brevard Junior College where she received an Associate of Arts 

degree in 1990. She joined the UP-WITH-PEOPLE organization in 1990, and traveled through- 

out this country for six months and Europe for another six months. When she returned home in 

1991, she attended the Space Coast Health Institute in Melbourne. She received a Certificate of 

Message Therapy in 1994. In February 19, 2004, she married Warren Michael Gerstein in Winter 

Park, Florida. Warren is born on May 11, 1970 in Miami, Florida, and graduated from Brevard 

Community College with Associate of Arts in 1990. He graduated Florida State University with 

a Bachelor of Science degree in Criminology in 1993. Their first born is Sebastian Kash Gerstein 

and was born on August 19, 2005 in Miami, Florida. Their second child is Dallas Michael 

Gerstein and was born on May 22, 2011 in Miami, Florida. 

 

On June 10, 1974, our fifth child is born, Russell Morton Rhodes. He went to elementary school 

at Ocean Breeze Elementary on Cheyenne Drive, Indian Harbour Beach, from 1980 to 1986, and 

then in 1986 transferred to Hoover Junior High in Indialantic, Florida. After completing Junior 

High in 1988, He transferred to Satellite Beach High School where she graduated in 1992. He 

attended Brevard Junior College where he received an Associate of Arts degree in 1994. He then 

went to Florida State University where he received a Bachelor of Science degree in Finance in 

1997. He attended Florida Institute of Technology and received a Master of Science in Business 

Administration in 2014. On January 2, 1999, he married Nicki Foster Rhodes in Durham, North 

Carolina. Nicki is born in Lexington, Kentucky on September 20, 1076. She attended Florida 

State University and received a Bachelor of Science in English in 1997. They had one child 

Rader Joseph Rhodes born in Fort Myers, Florida on August 12, 2005. On August, 2009, while 

living at Fort Mill, South Carolina, Russell and Nicki were divorced. On August 4, 2011, Russell 

and Kristin Raylynn Sutton were married at Montega Bay, Jamaica. Kristin had on child Ryleigh 

Faith Rhodes when they were married. She is born in Rock Hill, South Carolina in September 
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24, 2006. Kristin was born in Evansville, Indiana May 12, 1987. She attended Winthrop 

University at Rock Hill, South Carolina with Bachelor of Science in Elementary Education in 

2008. She then attended the University of South Carolina and received a Master of Science in 

Educational Administration in 2013. Russell and Kristin’s first child is Campbell Morton Rhodes 

born on March 31, 2012 at Rock Hill, South Carolina. Their second child is Deacon Thomas 

Rhodes born at Rock Hill, South Carolina on May 1, 2014. 

 

On January 29, 1978, our sixth child is born, Virginia Ruth Rhodes. She went to elementary 

school at Ocean Breeze Elementary on Cheyenne Drive, Indian Harbour Beach, from 1984 to 

1990, and then in 1990 transferred to De Laura Junior High School in Satellite Beach, Florida. 

After completing Junior High in 1992, she transferred to Satellite Beach High School where she 

graduated in 1996. She attended Brevard Junior College where she received an Associate of Arts 

degree in 1998. She then went to Florida State University where she received a Bachelor of 

Science degree in Criminology in 2000. She married Thomas Byron Hodge on September 26, 

2009 at Jacksonville Beach, Florida. Thomas Byron Hodge is born in Durham, North Carolina 

January 9, 1975. He attended Florida State University a received a Bachelor of Science degree in 

Economics in 2000. Thomas had a child Autumn Michelle Davis born on November 29, 2004, at 

Jacksonville Beach, Florida, before they were married. Their first born is Lachlan Thomas 

Hodge born on June 21, 2011, at Jacksonville Beach, Florida. Their second child is Travers 

Thomas Hodge born on October 21, 2013, at Melbourne, Florida. Their third child is Waylon 

Thomas Hodge born on September 6, 2017, at Melbourne, Florida.  

 

The following are some of our immediate family that is no longer living: 

 

Shirley Morton passed away: September 4, 1902 – July 25, 1990  

  

Ruth Rader Morton passed away: June 8, 1907 – February 16, 1999. 

 

Edith Mae Kochel Rhodes passed away: January 11, 1911 – February 20, 2000. 

 

V. Dean Rhodes passed away: January 8, 1911 - July 7. 2010.  

Service was 7-12-2010  

 

David Gary Poole passed away: March 31, 1936 – September 27, 2013 

 

Sylvia Carolyn Morton Poole passed away: October 26, 1934 – October 5, 2018 

 

 

 

CHAPTER 27: CHURCH LEADERSHIP 

 

Jan and I joined St Paul’s United Methodist Church in 1965, when Rev. Jimmie Jones was 

pastor. We had all the children baptized at St Paul’s. I did not become involved in church 

leadership until Rev. Holland Vaughn was pastor 1978 – 1981. He believed in getting the people 

involved with responsibility and was a real organizer. He assigned me to be chairman of Race & 

Religion with no other members. I worked with Missions where we accomplished much with 
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local missions and advised the District Superintendent on how the conference could build a new 

church for Scotts Chapel in South Melbourne. This suggestion was accepted and the conference 

did build a new church in Melbourne for them. From there, I was given other more responsible 

positions. Rev. Ken Crossman became pastor 1981-1987 and appointed me chairman of Long-

Range Planning. He also assigned me as a member of the SPR group. After serving one year, I 

was assigned chairman, which I held for three years. After being off for a period of three years, I 

was again assigned to chair the SPR which I held for another three more years. This was during 

the years of James Olivant as pastor 1991-1994. Following this assignment, I was assigned 

chairman of the Finance Team in 1994, which I still hold (going on my twenty-seventh year). Jan 

has also been very involved in teaching Sunday school and leadership positions at our church. 

 

 

 

CHAPTER 28: Operationally Efficient Propulsion System (OEPS) study - SPST 

 

In 1990, NASA issued a contract to Rocketdyne to perform a special propulsion system study 

(OPES). I was assigned to manage and lead this study. During one of the quarterly presentations 

at NASA Headquarters, one of the NASA leaders was inspired to have a propulsion system 

Symposium at Penn State University and I was asked to be the Key-Note speaker as well as to 

lead a session discussion. Following the Symposium. the NASA Headquarters people formed a 

Propulsion working group to be called the Space Propulsion Synergy Group (SPSG). I 

represented KSC and Garry Lyles represented MSFC and we agreed to this new group 

organization provided we did real work. The purpose of this new group was to enhance 

communications between the functions involved in propulsion e.g., design, development, 

operations, major test, management, concept design, the contractors, and academia. We 

performed many technical analyses, performed workshops, did studies, and presented technical 

papers at National and International conferences. This group still is working together, but with 

far less participation and at one point the group wanted their name changed to (SPST) Space 

Propulsion Synergy Team. I understand the US Air force is using some of our reports as 

guidance for future developments. In 208 I co-authored a technical paper with Timothy Adams 

on the subject of “Space Transportation System Availability Requirements and its Relationship 

to Life Cycle Cost”. This paper was presented at Heidelberg, Germany by Carey McCleskey as 

he was presenting another paper at the same conference. This paper on availability was a major 

influence on the Air Force’s reliability contractor experts as they immediately changed their 

web-site to reflect this influence. 

 

This group wanted to perform something of celebrating the 50th anniversary of man landing on 

the moon. I proposed that we fly a new battery and a robot to activate one of the moon vehicles 

left by Apollo. The robot would replace the battery and drive the vehicle around with TV 

coverage to help create enthusiasm in space with our young people. This idea did not catch on 

with the Government’s controlling people. 

 

 

 

CHAPTER 29: Listing of major challenges and achievement in life 
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When I was only four years old, I went to school with my older brother and visited for the entire 

day with him as he was in the first grade. The first and second grades were taught by the same 

teacher in the same room. The last period of the day the teacher had both grades cut out an Easter 

bunny pulling a cart and I had joined a second-grade boy for the project. Therefore, at the end of 

the day and when the school was out everyone left the room and went to their school buses to go 

home. My brother forgot about me visiting and as I left the room, I had a choice to go down the 

stairs from the landing either for the North or South door. I chose the wrong direction and went 

out the South door where I couldn’t find the correct school bus. After a few minutes I asked 

someone why I couldn’t find my bus and was told I had gone out the wrong door. I didn’t know 

that both sides of the school had buses, but I went back in and up the stairs to go down the 

landing on the North side and found the correct bus when I went out the door.  

 

When I was six years old, I assembled our first Christmas bicycle as it came by way of mail 

order from Chicago’s Montgomery Wards through the mail in a cardboard box unassembled.  

 

We always made loose hay and stored it in the barn haymow. We would load the wagon with 

loose hay in the field (farmers would work together in a crew to perform this task) and bring the 

wagon load of hay along end of the barn where the haymow door was open and a harpoon fork 

on a one-inch diameter hemp rope would drop down to place the fork in the hay. This fork was 

controlled by a track that ran from one end of the barn to the other and the rope would pull the 

fork of hay to the top of the barn where it makes contact with a car that translates the car down 

the track and allows one to trip the fork and release the hay into the haymow. Where this one-

inch rope passes through the pulleys the rope wares and will eventually brakes and requires it to 

be spliced. When this would happen, we needed to stop and go get my great uncle to perform the 

splicing. I was about seven years old when I watched him splice the rope asking questions about 

why he did certain things. I decided to test my skill in splicing a rope and showing my dad that I 

could do this the next time it happened. The only concern my dad had, would it have the strength 

that the great uncle’s splice. The next time my dad let me splice the rope and it held fine.  

 

In the 1940s farmers were harvesting grain be cutting it in the field using a horse drawn binder. 

This would cut the grain, place it in bundles and tie it with twine, and collect these bundles in a 

basket which the farmer would dump on the ground after collecting six or eight. The farmers 

would then go thru the field and place these bundles in a stack and place one on top to help keep 

the rain from wetting the entire stack. The farmers worked together in thrashing crews which 

came to the farm and set up the thrashing machine where the farmer wanted to blow the straw 

when the grain was thrashed from the straw. The farmers would drive through the field and pick 

up the shocks of grain, place it on the wagon, and drive it to the thrashing machine for thrashing. 

Later the combine was invented which would perform this function in the field which caused the 

binder to be obsolete. As a very young boy I completely disassembled this old binder into piece 

parts to allow its complete removal from the farm. 

 

When I was eight years old my dad purchased an unassembled a piece of farm machinery, a side 

delivery hay rack that was pulled by two horses. I asked my dad when he was going to assemble 

the rake as it had laid on the dirt barn floor for some weeks. He said I was meaning to tell me he 

expected me to do the assembly. I had encouragement from my dad, but no guidance other than 

the paper work that came with the bundle of steel parts and a bag of many different sizes and 
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shape of bolts. This was a major effort and took me several days. We used the hay rake until my 

father and younger brother quite farming and the rake is stored today in the barn. 

 

When I was nine years-old we still didn’t have a tractor because no farm machinery was made 

during World War II. But my grandpa lived in town on two acres and had bought a used very 

small Alice Chalmers tractor that pulled a single 14inch plow. It would cultivate one row of corn 

and my grandpa would come out to the farm and help cultivate one field of corn. The tractor had 

a bench seat so that two people could set on it. I would ride with him and he would let me drive 

to cultivate corn with him. He asked my dad to use his tractor and plow to speed up the spring 

planting. To accomplish this, he asked me to use the team of horses and harrow the fresh plowed 

field while he plowed in another field. While I was driving the team of horses harrowing my 

older brother came out and asked that I let him drive the horses. I said sure as I didn’t carte to be 

driving the horses anyway. He took the rains and started through the field driving the horses, but 

when they came to the end to make the first turn, he turned the horses too sharply and the 

wooden double tree hit the horse in the romp and they took off running away. They went through 

the fence into another field before they stopped. I got blamed for letting the horses run away, but 

my dad brought them back and I continued to harrow the field getting it ready for planting. 

 

That fall I turned ten years old and we received our first tractor. It wasn’t the one my dad thought 

he wanted, but it was the first available so we bought it (A Case model VAC that pulled a two 

14-inch plow). That spring when the first field of corn was about two inched tall, we started to 

cultivate the field. I had ridden on the little Alice Chalmers with my grandpa cultivating corn the 

year before and he would let drive. My older brother and I were riding on the tractor as it 

covered two rows of corn and we were very interested in this operation. My dad only made one 

round through the field when he stopped and asked me drive. I made another round cultivating 

two rows of corn at a time. He said I think you got the hang of it, so continue for the rest of the 

day as we have other work we need to do. 

 

In the fall of 1948, I started to school in the 6th grade at 11 years old. One evening when we had 

just finished eating our evening meal while listing to the radio station (Chicago’s WLS program 

of Barn Dance) when two men started playing a trumpet and trombone duet. My older brother 

had started practicing basketball after school and my dad didn’t want me staying after school the 

next year for practice, so he challenged me to a compromise that he would buy me one of those 

musical instruments if I would agree to not play basketball. He didn’t want me spending time 

after school practicing basketball as he wanted me at home doing farm chores. In a few days I 

ask him when we were going to look for an instrument and he said oh I expected you to make 

arrangements with a music sales person to bring them to our house to show us. I asked how am I 

to make that happen and he said talk to my music teacher and arrange for it. I followed through 

and one evening the musical instrument sales person came to our house and showed us two 

trumpets. One was gold lacquer and the other was an older model that was silver with a gold bell, 

I chose the silver one as it was less money, but as he was leaving my two brothers said they 

wanted one also. He only had the one with him so they purchased it for my older brother and he 

told my two-year younger brother he was a little too young and he would come back later with a 

really nice one for him. I started playing in the high school band in the sixth grade all through 

high school. 
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When I was young ~11 or 12 years old I would ride my bicycle about a mile to a neighbor’s that 

did major car repair and offer to help. He had polio when he was 5 years old, but had he made a 

living for his mother and himself repairing clocks, watches, and cars. He kept all of his 

mechanical tools in a carpet bag and he would have to slide himself out from under a car to get a 

different tool. He said I could hand the tools to him and be of much help, but I didn’t know the 

tool names. Her taught me these different names and also had me clean the dirty/greasy parts for 

reassembly. He also taught me how to clean my hands a finger nails so I wouldn’t look like a 

grease monkey. Therefore, at the age of 19 I removed the engine of my car, completely rebuilt it, 

and reinstalled it. From this experience I rebuilt several engines on the farm. When in college I 

worked my way to pay for all my needs and one year a typewriter service man told me his wife 

had a VW bug that he had to have a valve job every 500 miles. I told him he should have 

someone that knew what he was doing to repair the car. He asked me if I knew how and I said 

yes, so he brought the car down from Michigan for me to rebuild the engine and replace the front 

tie rod ends and agreed to leave the car for a week. I did this repair in front of the house where I 

lived at the street curb. I pulled the engine and set in on the edge of the yard and worked on it 

after school in the evening. I finished the car and when he picked it up, he paid me $1.25 an hour 

for my work. He said he never paid so little for this work and told me several years later that he 

never had to repair it again. 

 

The year I turned 12 years old and I was in junior high (7th grade) where I took wood working 

(called shop) as one of my classes. I needed a project and one evening looking through a 

magazine I saw a small picture of a beautiful gun rack, but it was only a small picture. I needed a 

full-scale pattern to build it. I thought if I could scale it I could make this needed pattern.  So, I 

drew cross hatch lines through the picture and got some cardboard and drew cross hatch lines on 

it also. I then determined the scale I needed to provide a full-scale set of patterns. Using this and 

measuring the small picture was able to produce a full-scale pattern of the four main parts. In the 

picture was an oval with a pheasant bird on the face of it. Scaling this bird would be a real 

challenge and cutting it out with manual coping saw would be an even greater challenge. We 

weren’t allowed to use any power tools. The only thing left was to get some felt to glue on the 

rack where the guns would rest. My dad was impressed with my project and I think he wanted a 

gun rack, so he bought me some walnut wood to make the rack and I found some very thin 

plywood, both light and dark to make the bird and oval from. My teacher wasn’t impressed and 

gave me a C that year as he only wanted us to make a ping pong paddle for our project. Several 

other boys in the class asked me to borrow my patterns so they too could make gun racks. My 

dad was pleased I guess as he hung the rack up in his bed room and placed his two guns on it. 

They still rest there today. 

 

Even before I was ten years old neighbors would ask my dad for one of us boys the help them 

and he always sent me where I was paid fifty cents per hour. When I was 15 years old, I was 

working for a neighbor loading hay bales behind the baler with one of our other neighbor men, 

when he said you should get your dad to buy a baler for me to operate and he knew where we 

could buy one at a very fair price as it was getting close to the end of the season. I told my dad 

that evening and we went to the dealer the next day and bought the baler and an old used 

combine. My dad said he would buy these two machines only if I agreed to operate them. This 

would be a great challenge, but I accepted and learned to set up and operate these machines 

quickly. We had the best automatic tying hay baler in the area and could bale more hay in a day 
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than anyone in the neighborhood. The combine required to be reset for each grain and had many 

adjustments for each. These were very critical as we didn’t want to crack the grain or blow it out 

onto the field with the straw. 

 

In college from the age of 17-21 I learned many different skills. I learned electronics on my own 

and did radio and TV repair. I learned to engrave face panels for electronic test equipment using 

a green engraver and about the second or third year was appointed to be the project engineer of a 

solderability tester that was to test magnet wire’s ability to be twisted and soldered to meet the 

new NEMA electrical standards. This included producing the drawing for manufacturing the 

parts and the complete assembly of the unit. We sold these to the industrial companies that used 

this magnet wire like Ford Motor Company, Magnavox and etc. My boss established a new 

printing department that would produce all of the college needs and ask me to learn to operate 

this equipment. We used offset presses and he even took in outside wok like printing Coronial 

Sander’s fried chicken 11 x 17 placemats that were produced in three colors. I not only operated 

this equipment, but taught other to do the same. I repaired electrical equipment for the electrical 

engineering lab and vacuum sealers for a processing company in town. The college agreed to 

maintain the court house clock that had faces on all four sides at the top of the building. I was 

assigned to perform this task. We were given a challenge to raise $300,000.00 in six months to 

receive another $300,000.00 to build a large engineering building by Charles A. Dana. We met 

this challenge. This was a fun project and a more challenging task was to market a new night 

school post graduate curriculum to the area engineering industry. I was told to only see the 

president of the company and this turned out to be a smashing success. 

 

After college I was drafted into the US Army and following basic training was assigned to the 

ABMA’s German led rocket development team (Dr. von Braun) where I chose to join the launch 

operations lab. I was assigned to the rocket firing team of which there were only four of us 

responsible for all mechanical aspects of the rocket including the propulsion system and all 

ground support equipment including the launch pad systems for launching the rockets. I was 

assigned the Perishing rocket system from design through flight test development ready to be 

declared ready for deployment. During this time the ABMA was merged with the JPL and 

NACA to become NASA. I was to continue with NASA and we transferred the Pershing system 

back to ABMA’s new team for deployment. During this phase of transferring the responsibility 

we were testing some of the operational equipment and the team ran into a problem checking out 

the tail mast system operation. After about two-hour with no success, I was requested to go out 

to the pad a see if I could help them. In just a few minutes I walked them through the operation 

and discovered that the design had been changed to reduce the cost of production, but wouldn’t 

function properly. One evening the gentlemen in charge of handling ask me to go to the skid strip 

(airplane landing area) to remove a Jupiter rocket from the airplane it had been shipped from 

Alabama. The airplane had experienced a major down draft in flight and the rocket had shifted 

where it could not be pulled straight out of the plane. They asked me to advise them on how to 

remove the rocket. The technicians had a track vehicle to pull it out and a large fork lift. The 

problem was they couldn’t get the entire fork under the front of the transporter to straighten it 

out, but I directed them to only use half of the fork and let it deflect to lift the front of the 

transporter and swing the rocket to allow it to be pulled out. 
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After serving in the military for two years I left Florida and went to Maryland to work on a 

confidential military reusable project assigned to work the aeronautics and controls associated 

with the guidance systems. The vehicle was to be reusable but never served more than one flight. 

After each test flight we would present the flight records in a form on tables that I recommended. 

This was to allow us to determine the cause for the flight failure. Based on my experience with 

rocket flight in Florida, I was able to pin point the cause of failure in just a few minutes. As an 

example, on one flight where the vehicle had three different guidance systems the failure 

occurred at a transition from one guidance system to another. I asked my boss (he was 

responsible for guidance) to call the design engineer in New York and ask him what he changed 

in the design. He insisted he didn’t change the design but I told him the question was what did he 

change I knew there was a change in design. He then agreed he changed the hardware to simplify 

the design but did not change its function. I asked him if he had tested the operation by modeling 

its operational dynamics and he didn’t think that was needed. I asked him to model it and he 

found the system was unstable and caused the failure. 

 

I was requested to come back to NASA and was given the responsibility for all propellants and 

gases serving of the Saturn vehicle. On the launch of SA 4, we had a flight vehicle instrument 

failure which was to cause a scrub of the launch. I suggested to Dr. von Braun that I could verify 

this was only an instrument failure and we could satisfy the electrical logic and safely launch. 

This action saved much time and money to avoid the scrub.   

 

I was also assigned the Centaur program and the responsibility to be the Centers expert on the 

use of liquid hydrogen as a fuel for the rockets. I was to know all about how to control the safety 

from leaks and fires which destroyed the Hindenburg years ago. The first LH2 fueled rocket 

engine was to be the RL10 which was manufactured and tested in West Palm Beach, Florida. I 

asked the propulsion engineers how they accounted for the difference in using green propellant 

and propellant that had aged. During testing the engineers could not understand why they 

received big differences in performance and this gave them the answer as the para- ortho 

hydrogen shift increases with aging and will provide greater performance. The hydrogen is 

converted to only 95% para in the gaseous form and allowed to reach equilibrium in time. 

 

Hydrogen has an extremely low flammability limit (.07 milli joules of energy) and will ignite 

with changes in the environment. Our first LH2 storage tank vented the boil off gases from a 

stack about eight feet above the vessel and when a front came through the static energy would set 

the stack on fire. The first efforts were to put out the fire using a water hose, but I stopped this 

and instructed them to verify they had a positive pressure in the vent and close the supply valve. 

I also instructed them to keep the valve closed until the vent cooled down to prevent re-ignition. 

We always took samples of liquid from the very bottom of our cryogenic tanks to check for 

build-up of particulate contamination. This would call for different approach to perform this 

safely. Therefore; I created a new device to perform this function safely. As we were activating 

LC 37 for the first liquid hydrogen use, I was at LC34 launching the Saturn 4 rocket. Another 

engineer was helping activated the LC 37 systems and had flushed the GH2 vent system with 

water. This 500-foot line contained a bellows every 20 feet to take care of the expansion and 

contraction of the line when it was cold from the extremely cold GH2. There was no way to 

remove this water from the bellows and the first time we flowed LH2 in the system we leak 

checked this system while it was cold and found it to be leak free. However, when the line 
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warmed up the frozen water in these bellows caused them to rupture. This line was located in a 

trench with heavy covers and when we used the system to fill the Saturn SIV stage the cold gas 

leaked into this trench from these ruptured bellows and became ignited from the disposal burn 

pond and blew up. That weekend the line was dissembled and the bellows removed and placed in 

the building across the road. When I came in on Monday morning, I rolled a bellow laying there 

with my foot and water came pouring out. Immediately I knew what caused the explosion and 

the design was changed to remove all bellows and place a long flex hose in the system at the 

interface of the tower. This 500-foot line would shrink 30 inches when cold from the cold GH2. 

This explosion caused a fire in the trench and the question was how to keep this fire from 

causing total loss of the entire vehicle and launch pad. I directed the fire be put out by removing 

the hydrogen from the system. I directed the vehicle vent valve be closed and turn on the He 

purge and push out the hydrogen very quickly.  

 

As I mention above this vent system disposed the waste hydrogen gas through a burn pond. This 

pond was filled with water to provide a water seal allowing the vent system to be filled with inert 

gaseous nitrogen when not in use. This burn pond vented the gaseous hydrogen and burned it 

above the water by igniting it with an electrical hot wire system. The designer overlooked that 

when the hydrogen was vented into the pipe it would push out the GN2 first and this cooled the 

hot wire below the ignition temperature of the hydrogen. Therefore, when the storage tank was 

vented into the pond it would mostly be exhausted into the air unburned until the flow dropped 

off where the hot wire heated up to ignite the hydrogen. This process would cause a hydrogen 

detonation above the pond every time it was used. I redesigned these igniters boxes to allow the 

GN2 to flow out of the box while drawing in air and not cooling the wire to allow it to ignite the 

hydrogen when it arrived at the box. This design was used throughout the Saturn program and 

into the Shuttle program. 

 

The cryogenic systems (LH2 & LO2) used vacuum jacked piping to minimize the heat transfer 

into the liquid being flowed through the pipe to the vehicle. This annulus had to be maintained in 

a very hard vacuum to accomplish this capability. These annuluses would leak and the leak had 

to be isolated and repaired. I requested NASA procure a residual gas analyzer (RGA-a 

specialized mass spectrometer) to allow the determination if the leak was internal or external as 

well as help to locate the source. My boss said he would authorize this procurement only if the 

Space Center had a support group perform this function in support of our operation. That way it 

could be used throughout the Center. When the Center realized they needed to leak check the 

Apollo command module for space operations the question was how. This was accomplished be 

placing the command module in a vacuum chamber, pressurize it with helium and verify it leak 

free by using the RGA to monitor the vacuum annulus around the command module. Having this 

existing capability at the Center saved us close to a year in schedule in going to the moon. 

 

NASA provided a facility Saturn V vehicle to check out the total system at the Space Center and 

its launch pad. Out first propellant loading and countdown operation was accomplished using 

this facility vehicle. During the LH2 loading of the SII stage we experienced massive leak in the 

18-inch diameter vent system on the tower. We had GH2 leak detection system, but it wasn’t 

thought be very reliable and there was resistance to using a long-range camera to look at the 

system to allow assessment of the situation, I insisted we use the camera to get a general 

assessment to determine if or not there was a leak. We had completed the propellant loading of 



39 

 

the Saturn V system, but had not gone through the final countdown pressurization phase which 

was part of our objective. The camera verified we had a massive leak on the tower at the 18-inch 

vent system, but the view wasn’t adequate to tell the nature of the leak. My assessment to the 

team was to go ahead as the leak, even though it was very large, was most likely from a flange 

and would not catch fire. We went ahead as I recommended (I had briefed the team to take 

corrective action in the event it did catch fire and keep the situation under safe control). When 

we finished the pressurization phase and vented the SII stage the leak did catch fire. This fire 

sent out a flame that was many feet long and personnel in shock in the firing room. Our team 

took corrective action and put the fire out in less than five seconds and the director requested we 

immediately go into a drain of the stage to keep things safe. It was determined following this 

operation that there had been a design error in the bellows being capable to accommodation the 

piping shrinkage and had pulled apart. The venting action caused movement and set the leak on 

fire. 

 

The joint seals at the vehicle interface always leaked for every operation throughout the Apollo 

program, therefore, it was necessary I accept this leakage risk to allow us to meet the president’s 

objective to place man on the moon and return him safely to earth before the end of the decade. 

 

After the completion of the Apollo program and placing the Skylab vehicle in earth orbit, we 

would deliver the crews using the Saturn IB vehicle, but using the LC39 complex and not the 

LC34 & LC37 systems as they had deteriorated to being unsafe. This required a redesign of the 

LO2 servicing system as the vehicle was at a much higher elevation at LC39. The LO2 pumps 

required more horsepower and new impellers to accomplish the task. We rebuilt the motors and 

replace the motor starters to provide this need. 

 

As the launch of the Saturn IB would be considered routine, I moved to the KSC Shuttle project 

engineering office and was assigned to be responsible for all fluid system and their integration of 

the entire program. The first major task was a total-program requirements review followed by a 

contractor selection for the external tank. We were required to select the lowest cost proposal 

unless it could be proved to not work. The contractor we picked had several design approaches 

that needed to be changed to reduce the risk of not being compatible with success. I was asked to 

write up all these needed changes and set down with the contractor to review them. I sat down 

with the contractor’s propulsion department (Dr. Mike Murphy) and went over the changes one 

by one and was very surprised at his reaction. OK we will accept them as you have presented 

with no disagreement or discussion. They had wanted to use some new unproven designs that 

would have cost less money if they worked. I told him these new designs would need to work 

there way into the system through the normal design testing process.  

 

The shuttle program engineering was given to a contractor which had no large system cryogenic 

experience. My task would be to try to education them on how the systems would need to work 

safely. The Shuttle vehicle was to have a very fragile thermal protection system (TPS), e.g., as 

the coating was egg shell thin and the external tank being filled with cryogenics would build up 

ice and frost that if shed would damage the orbiter TPS. The external tank design as selected 

would not prevent this unacceptable failure mode. To arrive at an acceptable solution would be a 

difficult task as three projects that had to agree with the solution. The final shuttle vehicle would 

require the use of 58 different fluids and 28 separate fluids that would be required to be serviced 
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for every flight. These fluids would need to be controlled by tests (test had to be developed) to 

verify they met specification and each vehicle interface would require a qualified final filter to 

prevent flight vehicle contamination. I met with the three center representatives to establish a 

fluids structured control process to accomplish this task. We had several disagreements, but work 

them out by reviewing them with the shuttle integration lead’s boss and were able to reach 

agreements as he ruled to my desires to arrive at a workable solution. 

 

I became very much involved with the design of the external tank (ET) as loading propellant into 

this ET could be very destructive. The liquid oxygen tank was located above the liquid hydrogen 

tank witch resulted in there being a large vertical engine 17 inch diameter feed line running down 

the side of the ET. This line would be subject to geysering during the propellant loading 

operation. I requested this design be outfitted with corrective measures and accomplished this to 

prevent these destructive geysers. The ET being loaded with cryogenics would cause ice and 

frost to form on the exterior surface which could fall off during flight and greatly damage the 

orbiter TPS. We worked many trades to arrive at the best solution to prevent this problem. I 

resisted any complex operational solution that would have been a major impact to the program. 

 

The shuttle vehicle engine start required a fuel lead which would result in a large overpressure 

and damage the vehicle’s aft compartment heat shield. We needed a ground supplied hydrogen 

ignition system that was very reliable to accomplish this function. The system being used at the 

agency’s test facility was not reliable and would fail; therefore, this system was unacceptable for 

the launch site. From my solid rocket experience, I purposed using a pyrotechnic system that 

would need to be developed. This system was very reliable and never failed in 30 years of 

operation. 

 

During this very time of designing the Shuttle program, our family had out grown our three-

bedroom two bath house as we had four girls and a boy. We needed another bath and bedroom; 

therefore, I redesigned our house and we built on to accommodate our family. One large 

challenge was to replace the existing waist line that went to the city street sewer line while tying 

in a new line coming from the new bath and a half from the side of the house in the front yard. 

These lines must maintain the correct slope to allow the solids and liquids to flow together. This 

new sewer line has never given us any problem since. My family and I built this large addition 

mostly our-selves, while working full time with Shuttle design for NASA. 

 

The original goal of the shuttle program was to be capable of launching 40 flights per year from 

KSC using four shuttle vehicles; therefore; the program did not want to provide time to clean the 

shuttle payload bay before each flight. Through the help of an Air Force undercover contractor 

engineer I was able to get requirements imposed to accomplish this cleaning process. I also 

needed to develop inspection requirements that would accomplish this task in a minimum 

amount of time and effort. We needed to have two levels of cleaning established for commercial 

type payloads and those that were very sensitive to contamination. I used established inspection 

criteria found in the Marks Mechanical Engineers handbook.  

 

The Air Force was very concerned that we weren’t going to meet their payload cleanliness 

requirements and brought pressure through Washington DC for KSC to address this issue. My 

boss gave me two weeks to review this situation and address the Air Force representatives giving 
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them assurance that we would meet their needs as necessary. When I looked into the status of our 

systems in getting ready to address these representatives, it became obvious why they were 

complaining. They left my briefing satisfied that we would take care of their needs. However, 

very early during the shuttle flights a storm came up and contaminated a NASA payload. The 

KSC design office sent a young engineer to my office and offered to do whatever I directed to 

correct this deficiency. We found there were many changes that had to be made. One of these 

was that the high-efficiency particulate air (HEPA) was being considered life time use without 

any verification. This filter is the last of a series of three filters to perform this cleaning task. 

These filters must be verified after every operation and we found their frames were made of 

wood which became wet and was a major source of contamination. We were required to write a 

new design specification and build and test these filters using a new process. The NASA Hubble 

telescope was the most sensitive payload we would need to launch into space. This young design 

engineer did a fantastic job of following my instruction and correcting all of these deficiencies.  I 

was sent to Colorado to attend a contamination control conference for four days with the 

assignment to listen to the Air Force’s presentations on their needs and report as a member of a 

panel of shuttle personnel on how we would meet their needs. I was sent there as the KSC 

representative responsible for launching all shuttle flights. I assured them we would meet their 

needs. 

 

Early in the launches of the shuttle, the space science payload designers expressed a need for 

understanding what environment they would experience in flying the shuttle The NASA shuttle 

program put together a series of charts be each function of flight and held a conference to present 

this information to the payload scientist. This attempt did not meet their needs as they really 

didn’t understand what they needed. Their range of space science was broad and they needed 

help to relate this information to their needs. The GSFC was the center focused on this need and 

requested the centers help them put together an internet system that could be accessed from all 

over the country. The KSC representative came to me asking for help as he had an accident and 

broke his leg. I decided this should be set up the environmental functions and put together 12 

different function that would be accompanied with an abstract explaining its relationship to space 

science. I also provided this countries names and their contact information to provide these 

abstracts. This data would be inclusive of ground, flight, and in space. We met in New 

Hampshire at a college with the scientific personnel and communicated the process which was 

accepted and the data was loaded by graduate students at the University of Maryland. This 

EnviroNET was well accepted and I believe exists today. This valuable useful data source will 

be useful for years to come. 

 

Early in the launches of the shuttle program, we had several launch aborts where we would 

remove the engine that failed to start and send it to the test center (SSC) in Mississippi to 

determine the failure. The test at SSC showed no problem and returned the engine back to KSC. 

After a few of these aborts, I decided to try and determine the real cause of the aborts. When we 

started to load propellant during the count down, we would start a hot GN2 purge of the engines. 

This GN2 had a specification of 20 ppm moisture level which gave me concern to determine if 

the LOX injectors in the pre-burner were becoming cold from the LH2 to below the dew point of 

the GN2. This would be freezing out in the LOX injectors restricting the flow of LOX during the 

start of the engine causing the mixture in the pre-burner to be below the ignition point of the 

gases; therefore; the engine would not start. I had the engine temperature data displayed so that I 
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could determine if this was happening allowing the moisture to condense out and freeze in the 

injectors. I verified this was happening and with a very small adjustment in LOX flow to the pre-

burner was made to allow this and we never had another abort. 

 

I was asked to lead an advanced study called “Operationally Efficient Propulsion Systems” 

(OPES). This study was to be a three-year contract at a cost of one million dollars and paid for 

by the US Air Force. We first needed to select a contractor and during the study we would travel 

to all NASA propulsion centers and the NASA contractors to provide a review of our progress. 

The first review at Washington DC stimulated a desire for a NASA wide propulsion group that 

would provide communications for all for the achievement of advanced development. The 

agency set up a symposium at Penn State University for a kickoff of the group effort. I was asked 

to provide the key note address and lead a group session with a presentation of results to the 

entire session. In 1991, this effort created the Space Propulsion Synergy Group (SPSG) which 

would meet together and produce study results, workshop, and other tasks assignments. NASA 

established an executive secretary to set up and guide our meetings. I was asked to lead a 

requirements group within the SPSG. In time we also changed the name from SPSG to Space 

Propulsion Synergy Team (SPST). After several years he asked me to set in for him and shortly 

he left the group and passed away. As a result, I took over his function. This group still meets 

today where I organize the effort. One year we held a workshop for determining the content of 

the agency’s technology effort which was for the thirty-million-dollar development of an 

advanced in-space propulsion system design.  

 

I received many special assignments such as: NASA was planning to develop an advanced 

nuclear electric propulsion system and we had proposals for three different cycles to choose the 

one we would accept for development. I had no background on any of these cycles: therefore, I 

was required to educate myself on these three cycles and make a recommendation to the Director 

of Advanced Technology as the NASA choice. The major challenge for this nuclear electric 

propulsion system will be the methodology for disposing of the waste heat as they are very 

inefficient. I was also asked to attend an annual meeting, as the KSC representative, in 

Washington DC to review the content of the agency’s advanced technology program for 

propulsion. This review was for a week long with a requirement for a written assessment of the 

program. This effort was in support of NASA headquarters. 

 

I was reassigned to the Design Engineering organization and given the responsibility for the 

ground design for five fluid systems in support of the Constellation Program and later renamed 

the Space Transportation Program. A major effort was to write the Concept of Operation as well 

as guide the design to be compatible with the flight systems for each of these five fluid systems. 

This effort required the agreement of all KSC organization involved. 
 


