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THE LIFE OF A TWENTIETH-CENTURY NERD

Chapter 1
WHAT  NERD?

Our nerd is a ninety year-old left-handed chocoholic Homo sapiens male of European extraction residing in the Western Hemisphere.  He is also me.  

Is that it?  No, I don’t wish to settle for such a short cold generic introduction.  I have a more comprehensive spilling of my guts in mind.  This book will address our nerd in detail.  It will concentrate on his adventures, the people in them, his accomplishments if any, and his failures and mistakes.  He will also speculate on his reasons for thinking as he does.  He is an unusual person, as the following chapters will show.  

I see that I dropped back from first person to third person again there.  I may switch back and forth more as I write, since third person is a handy but transparent curtain to hide behind—to cover “me” a bit.  “I” don’t care if “he” is left uncovered, however I need to retain a shred of modesty and privacy for “myself.”  But let’s face it: this book will include a lot of autobiographical memoirs, so you must excuse my frequent use of first-person pronouns.  

I am Francis Drake Reynolds, born in Bellingham, Washington on February 23, 1920 to Eugene T. Reynolds and Alma Ebright Reynolds.  Why the attention-getting “Francis Drake” name?  Because I happen to be directly related to Sir Francis Drake’s brother Charles, a fact that my father was a bit proud of.  In explaining the “Francis Drake” to people I used to say that I couldn’t be a direct descendent of Sir Francis himself, because Drake never married so he never had any children to speak of.  I was wrong.  More recently I read that Sir Francis had married, but left no heirs—who have been spoken of.  

Not until after I was four did I know that my middle name was Drake.  Until then, I was unaware of a famous Englishman by that name, but I had heard the word “drake.”  One day, after a family friend visited us, I asked my mother, “Why did Mr. Gordon call me some kind of a duck?”  

I had one sibling, my brother Vance.  He and I played together when we were young, and we liked each other, but we had quite different interests and personalities.  He was a much more “normal” person than I.  We were both good kids and good students, but he was interested in sports, music, girls, dancing, and hanging out, while I spent most of my time experimenting, inventing, designing, and building things.  I was a nerd more than fifty years before that word came into use.  And if octogenarians can be called nerds, I am still one.  The negative connotations of the word don’t bother me a bit.  I am proud of being a nerd.  
My father observed that talk is cheap, and many big talkers are full of hot air.  They are inflated.  He advised me to talk less and do more.  He also pointed out that if I kept my mouth shut my brains wouldn’t fall out.  

This will be an honest book.  I will tell you about my shortcomings—but I will probably write more about my longcomings.  Seems to me there was an old song that contained the words, “Accentuate the positive and eliminate the negative.”  I won’t eliminate the negatives, but I am not going to make a big deal out of them either.  I excuse my imperfections, and hope you will too.  

Chapter 2

THE EARLY YEARS
Mom and Dad were married in 1919, she was 19, and their address was 1919 King Street.  I was born there in 1920.  (I am sorry to break up that litany of 19s, but it had to end sometime.)  By the way, my Mom was born on December twenty fifth.  With that birth date she heard of others who were also born on Christmas.  Some had been given names to celebrate the event.  There was Carol, Holly, and Noel, but a family with the last name of Day took the prize.  They named their Christmas child Mary Christmas Day.  

ON THE FARM

When I was four we moved to a small farm north of Bellingham.  It was of the type jokingly called a “stump ranch,” because before one could plant and harvest crops one had to “harvest” the stumps left by previous logging operations.  Midwest prairie farmers never had to go through that.  There were four ways to get rid of stumps: we could dig them out with a shovel and peavey, pull them out with a tractor or block and tackle, blast them out with dynamite, or burn them out using a powered blower with a nozzle to direct combustion air down into the root holes.  None of these methods, or any combination of them, could make getting rid of stumps easy.  It was hard, time-consuming, frustrating, dirty and sometimes-dangerous work.  

Our farm also started out as a “rock farm.”  When my folks bought it there were thousands of rocks of all sizes all over it.  In order to plow, disk, harrow, plant, and harvest crops we first had to harvest the rocks.  The rocks didn’t resist being moved nearly as much as the stumps did, but there were a hundred times more rocks to get rid of than there were stumps.  Some people fall in love with farming or ranching.  I wasn’t one of them, but the farm taught this four-to-eight-year-old many useful things that city kids never learned.  


In a shed Dad had stored some potatoes for seeding the next crop.  I was told that they had been treated with a “poison” chemical, to make them sprout better.  I was warned not to touch them.  To make sure that I wouldn’t, he locked the shed.  So I had no alternative but to dig the dirt away from under the shed door until I could squeeze in.  Then I ate a bit of one of the potatoes.  An understandably upset parent asked me why I did a stupid thing like that.  I replied that I wanted to see if I would die.  

I didn’t die.  I didn’t even get sick, which shows that parents don’t know everything.  To the credit of my parents, I wasn’t punished for my curiosity—that time at least.  They chose the line between allowing my low-risk educational experiments and prohibiting my dangerous experiments wisely.  I suspect that it was my own survival instinct that limited my “poison” potato experiment to one small bite.  

Once when I was four, men from the power company were just outside of our fence putting up poles and power lines to bring electricity to our farm and the neighbors beyond.  Curious Francis was watching them work with great interest, but at one point I fell down due to the irregular ground.  The worker closest to me asked, “What happened?”  I simply replied that I fell down.  He asked, “Why did you do that?”  I didn’t know “why,” I just fell down.  To me that seemed like a perfectly normal thing for a little kid to do, because kids do it a lot.  Most of us “learn to walk” at around one year, but that is just one of many milestones in learning to walk.  It is just the point at which we can first take a few steps, maybe across the room, without falling down.  We “began” learning to walk well before that point, and we continue to perfect our balance and endurance for many years after that.  The fact that I sometimes fell when I was little never held me back in later life.  I became a pretty good tumbler, springboard diver, pole-vaulter, unicycle rider, trampoline show off, and runner.  

One day Dad and I took “Dotty,” our horse, over to a neighbor’s farm for some reason.  Dad went into their house to talk, and I was left in the barnyard to hold Dotty’s reins.  Dotty and I stood quietly for awhile, but then she lifted a front hoof and placed it squarely on top of one of my feet.  Not hard enough to really hurt, but hard enough to scare me.  She could have broken my foot if she had stepped down hard.  I yelled, “Dotty, move your foot!”  Being an obedient mare, she did.  She immediately moved the offending hoof over to my other foot, again with that light but foot-trapping force.  Now I was really scared.  I asked her to move it again, and she did—back to the first foot.  On command she shuttled that hoof back and forth on my feet for several cycles; until she got tired of her little game (or felt sorry for me) and took her hoof off for good.  Dad was amazed when I told him of the incident.  

I didn’t understand what really went on there until I was a little older.  Dotty was a smart horse.  She understood and obeyed the rule that she was the slave of the human who was holding her reins at the moment.  But the slave of a dumb little kid?  No way.  Her clever game showed which one of us was really in charge.  

Speaking of horses: on my Grandfather Ebright’s farm a generation earlier, one day my Uncle Victor was on top of a high wagonload of hay.  He was distributing more hay on the load with a pitchfork as his brothers pitched it up to him from the field below.  Then “Major,” the horse hitched to the hay wagon, moved a bit, causing the wagon to jerk.  Uncle Vic lost his balance and fell off the wagon (actually, not figuratively).  One tine of the pitchfork he was holding pierced his cheek and came out his mouth.  That finished the haying for the day.  They unhitched Major from the wagon, hitched him to the buggy, and drove Vic, clip-clop-clip-clop to town and a doctor.  Did they telephone first?  How could they?  No one had telephones, let alone 911.  

In addition to the crops, chickens, pigs, and other things one could usually find on small farms, my Dad and Mom tried raising silver foxes for their fur.  The fur business at that time turned out to be a loser for them, but it was an educational venture.  The foxes remained wild.  They would bite people who stuck hands through the wire-mesh of the pen.  Foxes can climb as well as dig.  To keep them from escaping, Dad had to completely cover the dirt floor of the open-air pen with wire-mesh, and put up a full wire-mesh cover over the top as well.  

THE LUXURIES OF EARLY FARM LIVING

In our farmhouse there was a wood stove for cooking, and another wood stove in the living room for heating the house.  Some early kitchen ranges had a big square copper or brass tank attached to the left side of the stove and in contact with the firebox, in order to heat water (or at least warm it).  Our Monarch™ range instead had a coil of pipe lining the firebox to heat water.  The hot water flowed by convection to a tall galvanized water tank, also in the kitchen.  There was no insulation on the tank, but we didn’t want any because part of the tank’s job was to help keep the kitchen a little warm when there was no fire in the stove.  

We had a hand-operated “pitcher” pump on a counter in the kitchen, so we didn’t have to go to the outside well pump except for watering the garden or the livestock.  About that time some farm houses were beginning to get away from the wash pans and dish pans in the kitchen that were filled with hot water for washing people, vegetables, and dishes.  I don’t recall whether we had a kitchen sink with a drain line in that house or not.  If there was it drained into the garden.  

In millions of farm homes with no plumbing, no bathroom and therefore no shower or tub, adults washed themselves with a washcloth and a bar of soap, from an enameled-steel washbasin filled with hot water from the teakettle and other kettles on the kitchen stove.  


When my brother and I were small we were bathed in a big oblong kettle known as a “canning boiler” or “clothes boiler.”  These big kettles were found in most old kitchens.  Ours was made of sheet copper and was about a foot wide, two feet long, and around fourteen inches high.  The sides were all vertical, with the ends being rounded in the horizontal plane.  It had a removable metal lid.  These “boilers” were heated on top of the old wood or coal-burning “kitchen ranges.”  The boiler extended over two stove-lids at once.  Mom used ours for boiling jars of home-canned fruits and vegetables to sterilize the contents before the jars were sealed, for boiling clothes to get them cleaner, for dyeing clothes, and for my brother’s and my baths.  (We were put in the boiler after it was removed from the stove).  

As to the dyeing, in those days if Mom got tired of the color of something she just bought a little package of Putnam Dye™ and re-dyed the garment.  We were too poor to buy new clothes all of the time: in those days recycling was for personal economy rather than legislated ecology.  I remember underwear that Mom made for me from used flour sacks.  Flour and sugar were sold in large white-cloth sacks, and we bought potatoes in still larger burlap sacks.  The burlap bags were recycled for sack races, among other things.


We had to make our own butter of course.  I saw many kinds of butter churns in those days, but the cleverest one I remember eliminated the boredom of standing and turning a churn crank for an interminable time.  That creative churn was mounted below the seat of a rocking chair, and designed such that when the housewife was rocking while she soothed the baby or darned the socks, she was also sloshing the cream back and forth in the churn and making the butter.  “Multitasking” may be a relatively new word, but it is not a new practice.  

THE OUTHOUSE

Most memorable of the routines of farm living for me back then were the trips to the outhouse in a hard rain or snow.  The outhouse, AKA the “backhouse” or “privy” was usually around a hundred feet from the house on a dirt (or mud) path.  Moonless nights on the farm in those days were almost completely black: We were away from town, the town was small and it had only a few lights burning at night.  So carrying a light of some kind, usually a kerosene lantern, was essential.  The lantern glass was often so smoked up that the lantern gave less light than the match that was used to light it.  The path was so dark that one had to be careful to avoid ending up in the pigpen instead of the outhouse.  

We should mention the outhouse itself: It had many open cracks and no heat of course, so when it was ten degrees F. outside it was also ten degrees in the outhouse.  I can report from personal experience that a ten-degree toilet seat provides a shock to the posterior.  The word “seat” usually implies comfort, but in an outhouse it ain’t necessarily so.  We sat over a big hole in a bare wooden board.  Hopefully a great many butts had worn the edges of the hole smooth over the years, but there were still the occasional splinters—and maybe some ice if the roof had leaked or someone had missed.  

Most outhouses were “two-holers.”  I never had the interesting social experience of sharing an outhouse with anyone.  (Doesn’t seem like a good place to meet a girl unexpectedly.)  And there was another disadvantage to two-holers: the user’s posterior did a fair job of sealing a single hole, but an unoccupied second hole served as a large vent to conduct the fragrant odors from below up to the customer.  Unless there was a good wind blowing outside, the cracks in the outhouse walls plus the decorative crescent cutout above the door didn’t provide enough flow of fresh air to stanch the stench.  

One more aspect of outhouse use could be mentioned.  (Reading the following is optional.)  Toilet paper was an expensive new-fangled invention that was considered unnecessary by most old timers.  The catalog in the outhouse was not just a subject of jokes, it was a necessity.  I have used both Sears Roebuck and Montgomery Ward catalogs in outhouses.  One would hope that previous occupants had not used up all of the ordinary pages and left you with only the stiff slick sheets.  Newspaper was a good choice, but most farmers didn’t take the paper while all of them got those two mail-order catalogs on a regular basis.  If the catalogs came late the family might have a crisis.  

WONDERFUL MACHINES

Many things on farms were of great appeal to this observant curious growing boy.  There were harnesses and leather collars for the old plow horses, the plows themselves, various harrows, clod-breakers, discs, seeders, mowing machines, and horse-drawn hay rakes.  Later all of these farm implements were pulled by wonderful noisy smelly smoky, hard-to-start tractors that frequently needed fascinating (to me) repairs.  

My uncle’s farm had a creaky old windmill that pumped all of their water from a well.  And Grandfather’s farm had a “hydraulic ram” that pumped cooling water up to the milk shed.  That creek-water was used on the garden and to water the livestock.  Hydraulic rams don’t require gasoline or electricity; they are powered by kinetic energy from the flow of bypass water in a pipe from a creek, river or dam.  Google “hydraulic ram” if you are curious about it.  It is an old and simple but effective free-energy pump.

When I was around six I watched a man with another fascinating machine repairing a street with hot tar.  That machine was the biggest, blackest, noisiest, smelliest, hottest, smokiest, dirtiest thing I had ever seen; and I loved it.  I announced to my mother that when I grew up I wanted to be the man who put tar on the streets.  At that time I didn’t know what the word “engineer” meant, but as the years went by and my knowledge increased, I realized that I didn’t really want to be the tar man, but rather an engineer.  In some ways the latter is a better-educated, more creative, better-compensated, cleaner version of the former.  

I have always been interested in things that moved, ran, traveled, rotated, flew, lighted, communicated, moved electrons, reacted chemically, or otherwise actively accomplished something.  I admire clever bridge structures, towers, and other static civil-engineering projects, but at heart I love to create dynamic things.  All of my patents are on dynamic devices or systems; and most of the other innovative projects I have worked on have also been dynamic.  

Greg, my son, likes mechanical things too, but he initially majored in architecture. However, after several quarters he noticed that he wasn’t really very interested in the architecture courses but he sure liked the engineering courses he was also taking; so he switched from architecture to mechanical engineering—and graduated magna cum laude.  I didn’t mind a bit that he earned better grades than I did.    

MY DAD

One time Mom and Dad were dressed up to go to some kind of social event.  Mom wanted to go, and Dad “had” to go.  Just as they were ready to leave, a water pipe sprung a bad leak that needed to be fixed right away.  Mom was upset that they couldn’t go.  Dad on the other hand, shut off the water, changed back into his work clothes, gathered up his tools while humming happily, and went to work.  A challenging job was more appealing to him than a social event.  I usually feel the same way.  

My Dad was a very smart man, but he was a bit rebellious when he was a kid and refused to go to high school.  However, both of his parents, my Reynolds grandparents, were college graduates, a rarity in the 1800s.  And Dad’s sister, my Aunt Olga, who was considerably older than Dad, went to college and later taught school.  She was Dad’s teacher in grammar school for a time.  I wonder how that went?  When he was grown Dad made up for his brief early schooling.  He took many INTERNATIONAL CORRESPONDENCE SCHOOL courses, including English, Spanish, history, mechanical drawing, and the courses required to become an electrician.  

Dad was the electrician at the OLYMPIC PORTLAND CEMENT COMPANY in Bellingham for around thirty-five years.  But that full-time job wasn’t enough to satisfy his broader goals.  He always had a second effort of some kind going on the side, which brought in additional money by evening, weekend, and holiday work.  The four years of farming were an early example of that.  My workaholic folks were frugal, prudent and ambitious.  

Later they bought three different apartment houses of increasing size and value in succession, and we lived in each one while managing and improving it.  Dad was a “jack of all trades,” and did all of the work himself.  In addition to my assigned “chores,” I would occasionally help with some of the remodeling.  In one case I repainted the outside of one of our places, a three-story apartment building.  Dad paid me ten cents an hour for the job.  Back then that was more than a token wage and I was delighted to get anything.  Mom and Dad then sold each place at a profit, which enabled them to buy the next larger one.  We were never rich, but because of their industry and wise real-estate dealings we became better off than many of our neighbors.  


Those were the years of the “Great” Depression, and a lot of families had no jobs and little to eat.  I remember a few words from a folk song I heard on my grandfather’s wind-up phonograph: The jobless man knocked on the door and was greeted by the housewife, “Morning Bum.”  “Morning Mum.  Could you spare a bite to eat?  I’m so hungry I could eat grass.”  “Go around in back,” she offered kindly, “The grass is longer there.”  

We were fortunate: Dad was laid off from his Cement Plant job, but for only one month.  During that month he and I cut wood from timberland owned by a friend of his, for our stoves and the stoves in our rental apartments.  Dad always found ways to use his time productively.  

He was also very creative.  He designed and built an electric garage door, an electric clothes drier, an automatic coal stoker, a complex conveyor system for coal, and a hoist to carry firewood up to a third floor apartment.  He put an electric motor on Mother’s old wooden-tub manually powered washing machine, and he took the motor from her electric hair drier and used it to motorize her old foot-treadle-powered Singer sewing machine.  There were few powered appliances on the market at that time.  Dad designed the ones he built, but was probably not the original inventor of any of them.  

Both Greg, my son, and I have basically the same need and ability to create, design, and build things as Dad did, but the trait ends with the three of us.  No one else in our extended family has shown these particular interests and abilities to our degree.  

TOYS FOR NERDS  

When I was five or six Dad gave me a small set of tools.  It included a cheap little handsaw, a small kid’s hammer, a screwdriver and a pair of pliers.  I was in heaven.  I pounded, sawed, unscrewed, and “pliered” all kinds of things.  I don’t remember getting into trouble for dismantling or damaging anything however.  To help me avoid that type of mischief Dad gave me obsolete or broken mechanical and electrical things to take apart.  I used many of the parts from such junk to make other projects.  Dad didn’t participate in my projects directly, but taught me how to use tools properly.  He was a good teacher and always answered my questions thoroughly and wisely.  

He was very strict about taking care of tools, cleaning and sharpening them, and putting them away in their assigned places when he was through with them.  I didn’t get to borrow his tools often, but when I did the controls were enforced.  I learned those lessons well and still follow them.  “A place for everything and everything in its place.” 

My choice of toys when I was young leaned heavily to things that I could create other things with.  When I outgrew children’s “blocks” I didn’t want Lincoln Logs™ because they couldn’t go anywhere or do anything.  The early Lego™ sets weren’t much better (but modern Lego sets are remarkably good).  I needed motion and action.  Tinker Toy™ sets of gradually increasing size filled the bill for a while.  But Erector™ sets, and Mechano™ sets—Wow—now I was getting somewhere.  They had little steel parts shaped like full-sized parts in the real world: girders, nuts, screws, wheels, gears, shafts, cranks,  and belts. In the larger sets there was an electric motor and multi-speed gear box.  Wonderful!  I graduated to larger Erector sets in several steps, built everything in the instruction manuals, and created and built all kinds of new machines of my own design.  Some of them didn’t work, but I studied them to learn why, and changed them until they did work or I concluded that they couldn’t be made to work.  

FRANCES RHODES

When I was eight we moved from the farm back to Bellingham.   Frances Rhodes and I had a lot in common.  She was my age minus a month.  We shared the same first name and initials.  She and her folks lived just two doors from us.  She and I played together almost daily, and were close friends.  We went to the same school and were in the same grade.  There was one minor difference between us: She was a girl and I was a boy.  But as eight-to ten-year-old playmates the gender difference was of no importance and seldom crossed our minds.  


That era came to an end when my family moved to a different neighborhood several miles away, and I went to a different school.  There I developed a new close friend: a boy.  Frances and I didn’t see each other again for some years: but one day, when we were about fifteen, I bumped into her.  She was walking down the hall in the church when I came out of a side door and literally bumped into her.  I immediately noticed that her shape had changed—in interesting ways, and she was considerable taller than when I last saw her.  But I had grown still faster, and was a couple of inches taller than she was.  When we bumped, among other contacts my nose touched her forehead, and I caught a whiff of perfume.  At that moment it struck me that Frances was a girl—as though I had never really noticed that before.  We backed away from each other, traded apologies, and immediately went our separate ways.  

I then had no further contact with Frances until late high school when we ended up in the same school again.  Once in a while we passed each other in the halls and would say “Hi,” but there was no other communication.  Not once did we stop and ask, “How have you been, where do you live now, and what have you been up to?”  

My wife and I attended my twenty-year high-school class reunion, but Frances wasn’t there.  I asked another classmate about her and she said that Frances Rhodes had married, moved to Alaska, and had died an early death of cancer.  That sad news affected me more deeply than I admitted to myself.  

THE GAMES KIDS PLAYED BACK THEN

I played all kinds of games with the neighborhood kids, including the game of “bottle caps.”  A few of you will remember the old glass milk bottles with round flat cardboard caps that were pressed down into a recess at the top of the bottle neck.  The cap was discarded when a milk bottle was empty, and the bottle was reused.  “Reuse” is a step above “recycle,” since the emptied milk bottles were taken back to the dairies by the delivery man, steam cleaned, and refilled with milk, rather than being broken up for making new glassware.  But I digress.  

We kids collected the old milk bottle caps and played a competitive game with them.  Standing in a small circle, two or more players, each with his or her own bottle caps in hand, would take turns throwing down one cap.  The object of each player was to get one of his caps to land overlapping a cap already on the ground.  When a player succeeded  he or she won all of the bottle caps on the ground.  Bulging pockets full of bottle caps identified the champions.  I liked that game better than marbles: it was more active, it didn’t wear out the knees of my jeans, the toes of my shoes, or skin up the knuckles of my marble-shooting hand.  And bottle caps were collected free at home while marbles cost us a few cents a dozen.  

Speaking of those old milk bottles and their caps: my friend Dick Scherer reminds me of a strange thing that millions of “us kids” saw in the colder parts of the country.  Most families had their milk delivered to their porches every morning (there were no home refrigerators, so our milk soured rapidly).  On very cold mornings the milk on the porch would freeze in the bottle to a Popsicle-like consistency.  Since freezing liquids expand, a frozen column of milk would extrude out of the neck, lifting the cap off the bottle.  The column would reach a height of a couple inches above the top of the bottle, with the bottle cap still neatly perched on top of the ice column.  I remember getting to spoon that frozen column off into a dish, add sugar, and eating it.  Homemade ice cream of sorts.  The work “cream” fits, since that was before milk was homogenized, and the cream rose to the top of the bottle.  When the milk froze the ice column was mostly cream.  

We rolled “hoops” on the streets and sidewalks.  The hoops were steel and were salvaged from broken wooden-spoked wheels from wooden wagons many of us had at that time, or from tricycles or baby-buggy wheel rims.  We rolled the hoops with sticks to which we had nailed a short crossbar at the lower end.  It wasn’t difficult to learn the actions required to propel and guide a rolling hoop with such a stick.  Even jumping up a curb was no problem: the kid would hold the stick crossbar low in front of the rolling hoop as it approached a curb, and used the cross bar to “lift” the rolling hoop up onto the sidewalk at just the right moment.  A hoop lying on the ground was “picked up” by putting the sole of one shoe on the near edge of the hoop and pulling the foot back so as to tip the hoop upright.  Then the crossbar was inserted into the hoop to lift it, and pushed forward to start the hoop rolling.  I bet that I could still roll hoops.    

We played hopscotch, jacks and mumbly peg.  That last one was played with jackknives (pocket knives), which most boys and men carried in those days.  Girls didn’t play mumbly peg, because girls didn’t carry jackknives.  

In another activity we would stomp on the side of empty evaporated-milk tin cans with the arch of the foot (Two small holes had been poked in the tops of the cans to permit pouring out the milk without removing the tops).  When stomped on the side, the can would flatten in the middle, but stay high and curl in at the ends.  With adequate stomping, the cans would clamp themselves around the sides of the hard leather soles of our shoes, much like our roller skates clamped to our shoes.  The effect was instant steel-soled shoes that made a most satisfying clatter when we ran down the street or sidewalk wearing them.  

We made our own swings by hanging a rope from a tree branch and tying a discarded automobile tire to the rope.  Also, we curled up inside of old tires or inflated inner tubes, then rolled downhill in them.  That was a fine way to get dizzy in a hurry.  We built a diving board on the riverbank from an old plank, and we made rafts from logs and more old planks.  

The local lumber mill had a log pond where we would practice log rolling—when the workers weren’t around.  And we survived all of these fun things.  Modern kid’s obesity, drinking, drugs, illegal motorcycle and car street racing, guns, and knifing each other are much more dangerous.  Now crime is so rampant that kids aren’t safe alone out of their own neighborhoods.  Back then ten-year-old kids, including girls, could wander alone miles from home in complete safety.  We knew when to come home for dinner, and we always did.  Mom didn’t need to worry unless we were late for dinner.  

Did we keep in touch with home by cell phone?  You must be kidding.  In the 1930s most homes had a single phone in a wooden case mounted to a kitchen wall.  In the phone case there was a magneto we had to crank to “ring the operator” and then verbally tell her the number we wanted to call.  Or in a very small town one might simply say, “Hello Sally, ring Jerry Smith for me please.”  Four-party lines were standard, and we answered only “our ring.” That could be one, two, three, or four short rings.  Listening in on neighbor’s calls was very bad manners.  “Is that you on the line too, Jenny?  Please hang up, this is private.”  Gossipy Jenny then might phone her fellow gossips and report that, “Something sneaky is going on with Eleanor, she wouldn’t let me listen to her conversation with Ray.”  

We made “Go Devils” (in lieu of scooters).  They were a wooden apple box standing on end, a couple of sticks nailed to the upper end for handlebars, and a three-foot length of two-by-four “chassis” nailed to the lower end.  Half of an old roller-skate was nailed to each end of the bottom of the two-by-four.  A go-devil was steered by leaning it, since the wheels on roller skates steer when the skater leans.

Go devils had no brakes, but that is what shoe leather was for.  (Don’t tell my Dad.)  It cost money to have shoes resoled, but bare feet made painful Go-Devil brakes.  My dad resoled our shoes himself, to save money.  In his shop he had cast-iron shoe “lasts” in various sizes that fit inside the shoes to be repaired.  They acted as anvils against which shoe repairers could drive and “clinch” the nails used to attach replacement soles.  

But Dad didn’t buy replacement soles either; he cut them from big flat worn and discarded leather belts from machines where he worked at the Cement Plant.  All he had to buy were the little cobbler’s nails.  “Last?  “Cobbler?”  It strikes me that I am using some words in this book that were very common to me as a youngster, and which are still in the dictionaries, but which will be unknown to many younger readers.  Language changes with time as lifestyles change.  Now shoes are seldom resoled, and big flat leather belts to drive machinery are long gone.  Shoe lasts are now seen only in museums.    

ROLLER SKATES

We spent lots of time skating.  Most of the skate wheels had ball bearings and were all steel.  Polyurethane (used for modern skate-wheel “tires”) hadn’t been invented yet.  I was the mechanically inclined kid in the block, so I became the skate repair person for the whole group.  Lots of repairing was necessary, since the steel wheels wore out very rapidly, especially on the concrete sidewalks.  Fortunately the streets in Bellingham were asphalt, which was smoother, quieter to skate on, and didn’t wear the wheels out as fast, so most of the time we skated in the street rather than the sidewalk.  But even so, we bought many replacement skate wheels.  

I never saw shoe skates until many years later in my first visit to a skating rink.  Our street skating was all done with clamp-on skates.  Attached to the steel heel-cups of the skates were leather straps that went up and over the skater’s ankles and buckled at the other side.  The toes of the skates were held in place by steel clamps that extended up and over the edges of the leather soles of the skater’s shoes.  Rubber soles, including tennis shoes, couldn’t be used in skating, since the clamps wouldn’t hold on soft material.  And girl skaters had to wear heavy-soled shoes, not thin soles that would collapse under the force of the clamps.

The clamps were tightened to the shoe with a small inexpensive square-socket wrench called a “skate key.”  Skate keys were easily lost and often borrowed.  Similar keys were used to wind the grandfather’s clocks and mantle clocks of those days, and some of them would also fit roller skates.  Borrowing the family clock key to go skating, and then losing it could get a kid into big trouble at home.  “I am sorry I am late boss, but my kid lost the clock key, and I didn’t know what time it was.”  

“But skate in the street?  What about the cars?”  What cars?  This was in the late 1920s; there were few cars in existence.  We could sometimes skate on the street for hours and not see a car.  There was an elderly lady in our block who had a big tall black electric car (probably a “Baker”) that could do ten or fifteen miles per hour at full throttle; but that car was seldom out of its garage.  

However, I had a terrifying encounter with a streetcar when I was just learning to roller skate.  The street in front of our house, the one we always skated on, had a slight slope.  Starting at the high end we could coast down for the full block—not fast, but fast enough to be interesting.  I had learned to stand up on skates without falling down, and I could coast downhill, but I hadn’t yet learned to turn much, or to stop.  The streetcar ran on the cross street at the lower end of our block.  I was happily coasting down to the corner when I saw a streetcar coming.  It became obvious that the streetcar and I were going to arrive at the center of the intersection at the same moment.  

If the streetcar conductor saw me he would have assumed that I knew how to skate and that I would stop or turn clear of the tracks.  The streetcar didn’t slow down or stop, and I didn’t know how to stop.  I was in full panic and saw no answer to my predicament, but at the last second I instinctively sat down on the street with my legs out in front of me.  I clearly remember watching those massive solid-steel streetcar wheels passing within a foot or two of my feet.  We used to put pennies on the tracks, and the streetcars would squash them out to several times their original size.  I may have had that in mind at the moment I plopped down to save myself.  

Another factor that helped keep the streets clear for skaters was that there were alleys behind the houses, running parallel with the streets.  Most of the people with cars had garages, and most of the garages connected with the alleys not the streets.  A majority of the garages had once been woodsheds and horse barns.  

In the summers a horse-drawn farm wagon still came down our street once or twice a week, and the farmer sold us his fruits and vegetables fresh from the wagon.  I saw a few other working horses in Bellingham, and there was still a blacksmith shop with a farrier to handle the horseshoeing trade.  But horses were then on their last legs as beasts of burden in cities.  And with the advent of tractors horses mostly disappeared from the farms as well.  

NOW AND THEN


Note the differences between kid’s play in the 1920s and 1930s and modern kid’s play:  We often made our own toys and sometimes invented our own games.  Most families couldn’t afford to buy many toys for their kids, but that was no problem for us because there were all kinds of cast-off parts and materials that we could recycle and turn into wonderful toys.  And making them was as interesting and satisfying as playing with them after they were made—at least for me.  I will argue that our play was far better for us, mentally and physically, than sitting in front of a screen playing video games and stuffing down snacks.  There were almost no overweight kids when I was young.  

Modern parents seem to think they must get their children into all kinds of organized sports, and work with them in these adult-originated and adult-controlled events.  There were no soccer moms or little league coaches in the 1920s and probably few until around the 1960s.  When I was young, kids had the freedom to control the playtime part of their lives: it was much more natural, and I think much better for the kids.  It also cost a lot less, burned no gasoline, and didn’t contribute to global warming.  And it didn’t require adult time and effort.  There were no schedules, no uniforms, no regulation equipment, no expensive formal play fields, just kids doing what came naturally, innovating, having a ball, learning a lot, developing their imagination, and getting great exercise.  “Play” seemed much less stressful back then, for both the kids and their parents.  

LAMPS AND AUTOMOBILES 

When our family lived on the farm (1924 to 1928), before we had electricity we used kerosene and gasoline lanterns and lamps.  The real Christmas tree was lighted by candles.  (Talk about a fire hazard!)  

Cities had “gasworks” where “illuminating gas” was made from coal.  This gas was piped to most city homes, which were plumbed for gaslights before electric lights were available.  Early electric light fixtures were often designed around and built into the old gaslight fixtures

Bicycles had acetylene lamps, similar to the old miner’s lamps.  A fist-sized gas generator mounted on the handlebars made the acetylene gas by dripping water into a chamber containing calcium-carbide granules.  When the light grew dim, instead of buying a new battery one bought another can of carbide.  Early cars had acetylene headlights also.  Later the miner’s lamps, the bicycles and automobiles all changed from acetylene to electric lights.  

Some of the early electric lights on automobiles weren’t so great, however.  Most cars were hand cranked before the electric starter became standard around 1929.  Before electric starters were developed some cars didn’t have batteries, and electricity for the headlights came from either a crude dynamo (DC) or magneto (AC) generator or alternator.  On low-powered automobiles the engine (maybe around twenty horsepower) slowed down when the car had to climb a steep hill.  That meant the generator also slowed down, generated less voltage, and the headlights dimmed way down.  In the country one needed good lights to avoid hitting deer or stray cows in the middle of the road at night.  Fortunately we had telephones by then, and a call to one’s neighbor to let him know that his cows were out was fairly common.  

Some cars had so little power that they couldn’t climb a steep hill in the lowest 

gear.  But “reverse” was sometimes a lower gear than the lowest forward gear; so a few drivers turned around and backed up hills they couldn’t make in forward.  It is true—my Dad had to do it on one hill on Whidbey Island, as a teenager when he had a job delivering mail.  The US Postal Service was a bit less formal in those days.  That way they were able to deliver a first-class letter for two cents.  Postcard postage was one cent.  

But airmail, carried in open-cockpit single-engine fabric-covered biplanes, required a twenty-cent “airmail” stamp.  Few could afford that in those days.  Charles Lindbergh was an airmail pilot before he flew the Atlantic in 1927.  I remember the news of that amazing achievement  well.  


When I was a teenager, in the summer I picked strawberries on my uncle’s farm on Whidbey Island.  At the end of each picking day my cousins, Bob and Fred Frei, and I would load the crates of strawberries onto the family’s old Model-T truck, and take them to Langley.  In those days the road from their farm to town wasn’t paved—it wasn’t even graveled.  In dry weather the roadbed consisted of nice fine clean dry powdery loam.  One cousin would drive the truck, and my other cousin and I would jog along behind the truck and savor the wonderful feel of the dust squishing between the toes of our bare feet.  I don’t remember ever seeing another car in the early evenings when we were taking the berries to town.  

My folks had no car when Dad and Mom married, but Dad put a small gasoline engine on a bicycle.  He rode that homemade motorized bike, which he called “the Putter” (because it went “put put put”) to work and back every day, and also carried me to school on the handlebars a few times when there was a problem with the school bus.  (By the way, I didn’t have to “walk miles to school through the snow in the winter”: I only had to walk three-quarters of a mile in the snow to where the school bus picked me up.)  By about 1927 my folks had saved enough to get a second-hand Model-T Ford pickup.  In 1929 they replaced it with a new car.  It was an “Erskine” (a small Studebaker).  It had one of those new-fangled electric starters—but, prudently, a hand crank was also provided, in case the starter or battery failed.  As I recall, the crank had to be used a few times.  Our Erskine was a lemon.  The rear axle was always breaking, among other things.  

Early bicycles had tubeless pneumatic tires while early automobiles had pneumatic tires with tubes.  Around mid-century there was a surprising switch: bicycle tires started using tubes, and automobiles adopted tubeless tires.  

When I was young “bias-ply” was the standard automobile tire type in the United States.  Flat tires caused by nails and other sharp objects on the roads and streets were frequent.  “Blowouts” were also common and tire life was short.  Therefore all prudent drivers carried not only a spare tire but were equipped to repair tires as well as change them.  We needed patching kits to repair leaks in the inner tubes, and “boots” to cover holes or weak spots in damaged tires.  The boot, a thick curved patch of laminated fabric-reinforced rubber, was put inside the tire to cover a bad spot, and then held in place by the inflated inner tube.  Repaired tires were laboriously re-inflated with a hand tire pump.  That was a slow exhausting job: If there were two or more people in the car they often took turns pumping after a tire repair.  

Normally we carried a pump, a tube-repair kit with patches and rubber cement, a boot or two, and “tire irons” (to get a tire off of and back onto the rim) in addition to the spare (or two), the lug wrench, and the jack of course.  We had to do all of the same things that tire repair shops now do, but the shops have far better equipment for the various steps, and infinitely more experience in demounting, repairing, and remounting tires.  Boy, am I glad we have tire shops!  A flat tire incident on a cold, wet or snowy night miles from any help was a major blow to ones mood as well as physical well-being.  

I recall a trip to Langley and back (about a hundred and seventy miles total), in which we had four flat tires.  The spare took care of the first flat.  Dad patched the second one with the tools and parts we carried.  We didn’t have all that was needed to fix the third flat, but fortunately there was a service station within walking distance that happened to have a used tire of the right size.  The fourth flat, with a hole in the tire, occurred miles from any form of help, and our stock of boots was used up.  But Dad made-do by putting one of Mom’s tennis shoes inside of the tire as a boot.  It got us home.  I don’t remember whether Mom got a new pair of tennis shoes out of the event, or continued to wear the “boot” from the tire.  Tire problems of all kinds decreased dramatically and tire life increased greatly when radial tubeless tires replaced bias-ply tires with tubes.  


The shifting systems and stick-position patterns on early automobiles were not standardized.  In Model T Fords gear shifting was done with the foot pedals.  I think there were three pedals, but the accelerator was not one of them.  The throttle lever (accelerator) on the Model T and most cars of that era was in the middle of the steering wheel, along with a “spark advance” lever.  Both levers were used to control engine speed and power.  A few years later the spark timing function was made automatic on all cars: The spark-advance lever was thereby eliminated, and the accelerator moved from the steering wheel to the floor.  

FLAMMABLES  

In those days most “service” stations provided service.  They also had an integral auto-repair and tire service instead of the convenience store and do-it-yourself gas-station combos of today.  I was filling up at a service station in the nineteen-fifties or sixties when I witnessed errors in judgment that could have caused a disaster.  

At the old service station where the following event took place, a mechanic from the repair-shop of the station was washing the grease off of parts from a car in a pan of gasoline sitting on the ground, just at the side of the station.  Another man with nothing better to do, was watching the cleaning operation from about ten feet away.  This man “flicked his BIC” to light a cigarette, paying no attention to the NO SMOKING signs.  On that hot day there was also a breeze, and its direction was from the pan of gasoline toward the smoker.  An invisible column of gasoline vapor had formed downwind of the pan.  The flame from the cigarette lighter ignited the vapor trail, which flashed back upwind and ignited the pan of gasoline.  

The smoker must have smelled the gasoline, but it obviously didn’t alert him to the no-smoking signs or to the danger.  Fortunately the mechanic was upwind of his pan, and was able to jump back without getting burned, and the smoker was only slightly singed.  That episode reinforced my caution around gasoline, and also convinced me that some people are neither bright nor cautious.

Chapter 3

AN ATYPICAL TEENAGER


My brother, Vance, was a typical teenager.  He liked the usual sports, liked to hang out with his friends, dress like his peers, date girls, liked music and dancing, and was just a regular guy.  As indicated previously, I on the other hand was and still am an atypical, irregular nerd.  As a youngster I always had several close friends, but they were guys with the same interests as mine: They were fellow nerds.  

I was interested in girls, but interested is as far as it went.  All through high school I was too shy to ask any of them for a date.  A high percentage of my spare time was spent alone in my combination bedroom, shop, and laboratory; experimenting, inventing, designing and building things.  The room was shared with my brother, but he was only there to sleep: the lab and shop part of the room was all mine.  

DANGEROUS MATERIALS

Like many kids back then, I played with chemistry sets.  But “changing water into wine” and other mild safe nonpoisonous experiments bored me quickly.  I took Chemistry class in high school a year early, but I also needed smoke, noise, action, and danger.  

The chemicals in the toy chemistry sets weren’t the ones I wanted, but I learned that SCIENTIFIC SUPPLY COMPANY in Seattle had all of the chemicals, so I got a copy of their catalog.  In those days there were few protective laws.  From my handwritten orders Scientific Supply Company must have known that I was a kid, but the fact that a kid with a residential address was ordering dangerous chemicals didn’t stop them from mailing me anything I wanted.  That included such goodies as concentrated acids, white phosphorous, metallic potassium and metallic sodium, mercury, titanium tetrachloride, and materials to make powerful explosives.  

I didn’t have to order some things from Seattle because in those days drug stores stocked a lot more plain chemicals than today’s pharmacies do.  And I didn’t have to buy potassium hydroxide because I could use Mom’s Drano™.  The same applied to other household chemicals such as sodium bicarbonate, sodium chloride (table salt), sucrose (sugar), ammonium hydroxide (ammonia), sodium hypochlorite (Clorox™), acetic acid (vinegar), methyl alcohol (shellac thinner), glycerin, and hydrogen peroxide.  

There is no question that dangerous chemicals are unsuitable playthings for untrained kids working without close supervision by knowledgeable adults.  But I believe the only damage I personally have from exposure to toxic substances is mild lung damage from my father’s secondhand tobacco smoke when I was young (before that danger was recognized).  Dad worked with some dangerous chemicals all his life, but he died from emphysema, a stroke, and other effects of his own smoking.  He quit smoking a decade or more before he died, but the damage had already been done.

In the interest of fairness, I need to admit at this point that I too once smoked—briefly.  One day another pre-teen boy and I found a partially used pack of cigarettes on the ground.  Naturally we lit up.  Smoking tasted like heck, and the smoke made us cough, but we recognized that we would have to get used to it if we were to become real men.  However, my partner in this rite of passage put a damper on the whole adventure.  He remembered that he was a Boy Scout, and Scouts were not allowed to smoke, so he quit.  I didn’t think smoking alone would be any fun, so I quit too.  We had had one cigarette each—or part of one each.   

I recall that much later, when I was in my twenties, I asked myself the question, “Should I take up smoking?”  A very brief consideration led me to the conclusion that the cons overwhelmingly outweighed the pros.  Would that all important decisions were that easy.  I am very glad I “quit” when I did, since quitting for a ten-minute habit took no effort, and I doubt that partially smoking one cigarette in 1932 caused me any long-term health problems.  

Beyond tobacco: workers who were constantly exposed to lead, mercury, asbestos, coal-dust, silicon dust, or other mildly dangerous materials in mines, in processing plants, and workers making products or homes from these materials were in serious danger and needed to be protected by effective measures and enforced laws.  

Back in the “good old days,” I recall that one of our neighbors, who was a printer, suffered lead poisoning from handling lead-alloy type with his bare hands all of his life.  

Another neighbor, who was a radiologist, died of leukemia because he was constantly exposed to x-rays.  In those days the radiologists used fluoroscopes and worked close to the radiation.  Lead aprons were not yet used, nor were there separate lead-insulated booths or remote switches for the operators.  Some shoe stores had x-ray fluoroscopes so you could “see” how the new shoes fit your feet.  In high-school physics lab we got to play with an x-ray machine and see the bones in our fingers.  

The “Mad Hatter” (in Alice In Wonderland) had mental and physical disabilities due to mercury poisoning from a mercury-using process in the shaping of felt hats.  That was a common and serious problem until the process was outlawed.    

FRANCIS THE EXPLODER

Among many other exotic compounds, I made nitrogen triiodide.  NI3 is a relatively weak explosive, but it is more sensitive to detonation than nitroglycerine.  It is so sensitive that kids were known to have put a speck of it on the seat of the teacher’s chair.  When the teacher sat down the stuff would go off and give her quite a surprise (with no lasting damage except for small iodine stains on her dress and chair).  After making a little bit of nitrogen triiodide I cleaned out the beaker with a paper towel.  When I tossed the dirty towel into the wastebasket, it went off with a nice pop.  It didn’t go off when I wiped the beaker because there it was wet with ammonium hydroxide.  The remaining ammonia in the towel evaporated and thereby activated the explosive before the towel hit the basket.  


Another interesting experiment was to pile some potassium permanganate into a cone shape with a small crater in the top, like a volcano.  Then one would drop a little glycerin into the crater.  Nothing would happen for some seconds, but then the volcano would start to smoke, crackle, and soon erupt with spectacular flames and ash.  A volcano in my bedroom: “Neat.”  (“Cool” meant only cold in those days.)  I didn’t burn the house down or blow it up even once, but my folks were always worrying that I would.  Dad supported my experimenting more than Mom did, but he kept an eye on what I was doing.  However he had to trust me on my answers to his questions, since he had never studied chemistry.  (Neither had I until a few years later.)  

My favorite homemade explosive was equal parts of powdered metallic aluminum and potassium chlorate.  It was very powerful, made a bright white flash at night, and would go off by concussion as well as by ignition.  My Whidbey-Island cousins and I made most of our fireworks instead of buying them.  Our favorite activity at the Fourth-of-July family picnics on their beach was blowing up driftwood logs two feet or more in diameter.  We didn’t use dynamite; we made our own aluminum and potassium chlorate explosive.  

First we bored a hole in a selected log with a hand brace and bit.  The hole was an inch or more in diameter and a foot or more deep.  Next we poured in maybe a quarter pound of our explosive and inserted a foot and a half of blasting fuse (no blasting cap is required with this explosive).  Wood chips from the hole-boring operation were rammed tightly around the fuse, plugging the hole.  We would then warn the rest of the beach party to stand well back, and would light the fuse.  The beach had tall trees at its upper edge, and I remember seeing large pieces of log flying up to or higher than the treetops.

The Metcalfs lived next to my relatives; and those two families had adjacent beaches.  The Metcalfs had a boy about ten years younger than my cousins and I.  Before blowing up a log we had to check to make sure that little Jack Metcalf wasn’t playing in the sand behind a big log too close to ground zero.  Many years later that Jack Metcalf became a popular United States Representative for the State of Washington.  

In around 1947, when I was an engineer on Boeing’s first guided missile project, Boeing received a phone call from the Seattle Police Department.  They wanted to know if it would be possible for a criminal or terrorist to set off a bomb by remote control.  The Boeing person who took the call didn’t know the answer, but someone remembered that Francis Reynolds was doing some pioneering work in radio control as a hobby, so the request was sent to my desk.  What they didn’t know was that I had also done considerable explosives work as a hobby, had an excellent home shop, and had in stock all of the parts and materials that would be required to make a remote fired bomb.  

At any rate, I had Boeing tell the Seattle Police Department that Francis Reynolds would be happy to design and build a small demonstration radio-controlled bomb at no cost to the Police Department, hide it in any general area they choose, and set it off from an undisclosed position at any time they choose.  

The Police Department replied,  “No no no, we don’t want anyone building or setting off any bombs, we just wanted to know if amateurs could do it, and whether it is something we should worry about.  And you must keep this information confidential.”  For the record, I never built any hobby radio-controlled bombs, probably because it would have been so easy that it wouldn’t have been an interesting challenge.  And I didn’t have any enemies I wanted to bomb.  Unfortunately not all people, cultures, and munitions companies feel that way.  And unfortunately the terrorists can now get detailed instructions for building any kind of bomb off the Internet.  


In addition to a chemistry and physics lab my small bedroom served as a woodworking and metalworking shop.  Among other tools, I had a small metal-turning lathe by the time I was twelve.  Many things were designed and built there, including the electrically-actuated four-step combination lock on my “secret drawer,” to keep my brother out of it (for no reason other than to keep him out).  The tumblers for that lock were made from wooden checkers pieces.  

KIDS WILL BE KIDS

One day I was flying a kite I had designed and built when an older kid I had never seen before came by and asked if he could fly my kite for a minute.  I was pleased with the

attention and handed it over to him.  He flew it, and flew it, and flew it.  Finally I asked him if I could have my kite back.  He said, “It isn’t your kite anymore, it is my kite now.”  Since I am not a fighter, and he was too big for me anyway, I gave up and went home.  That sad episode was one of the first proofs I had that not all kids are nice kids.  

Interestingly, the loss of the kite didn’t hurt me as much as the loss of the reel of kite string did.  I could build a new kite out of available junk, but I couldn’t make string and would have to buy it, somehow, out of my close-to-zero income.  

Jack Rutherford, my closest friend in those years, built a beautiful conventional bow, and arrows to go with it.  He showed me where he had unintentionally carved too much of the yew wood away at one end, making the bow weak at the notch that held the bowstring.  One day I was in his room with him when he was called out to help his mother.  To pass the time while he was gone I took the bow from its place in the corner and started to string it.  Sadly, I broke it—at that weak spot.  I didn’t have the courage to face up to it, so I put the bow back and said nothing.  Jack of course later found his bow broken, and knew I was the only one who had access to it.  He blamed me for it, but I denied breaking it.  “I know it is a little late, Jack, but I am very sorry that I broke your bow, and sorry that I lied about it.”  


One day Jack, Gage Chetwood and I were down in the Bellingham freight-train yards playing, and Jack had Nicky, his little dog, along.  We decided to climb up the ladder attached to the end of a boxcar and play around up on top.  Jack carried Nicky up the ladder with us.  After we tired of trying to fall off the boxcar we climbed back down, but Jack purposely left Nicky up there.  Nicky peered down from his fifteen-foot-high perch and whimpered while Jack called up, “Come Nicky.”  The dog had more sense than Jack did at the point, and wisely stayed put for a while, ignoring Jack’s repeated orders for him to come down.  But Nicky had been trained to obey his master, and to trust him, so finally Nicky launched himself into space.  He landed on the hard-packed bare ground with a loud thump.  It took him awhile to recover his senses, but he finally got to his feet and walked around, with no apparent injuries.  


After seeing Jack’s consideration for his beloved pet outweighed by a stupid need to show off to his buddies, I didn’t feel quite as bad about my own character flaw in not owning up to breaking his bow.  Gage and I could have put Jack in his place by inviting him to jump off the boxcar; but we were equally to blame for the Flying-Nicky show.  We should have insisted that Jack carry Nicky back down the ladder.  Or failing that, one of us should have carried Nicky down.  But friends forgive each other: Jack was still my best friend even though he no longer deserved Nicky.  

Jack and I used to dream up technical design and construction competitions between the two of us.  One time we decided to see which one of us could design and build the smallest operable electric motor.  Jack built a very nice little motor that ran on a dry cell or two.  It was only about the size of a marble or grape.  I took a different tack and designed and built a synchronous AC motor.  Because the AC approach eliminated the need for brushes and commutator, I was able to build an operating electric motor that was the size of a pea.  

It ran on low voltage from an electric-train transformer since I could never have squeezed enough turns of wire for 120-volt operation into such a small motor.  As it was, the enameled magnet wire I used for the coil was only two-thousandths of an inch in diameter (the wire was salvaged from the secondary winding of a model-T Ford coil).  After the fact, Jack questioned whether an AC motor was legal in our competition, but our ground-rules didn’t mention anything about DC or AC, so we decided to call the contest a draw.  Also, Jack’s motor was self-starting, but mine had to be spun up to synchronous speed first, by blowing a puff of air through a very small tube past one side of the rotor.  

Both Jack Rutherford and Gage Chetwood became fighter pilots in WW II, and both were killed in action.  

PHYSICS EXPERIMENTS

In the “physics-lab” section of the bedroom I made blown-glass items, a mercury barometer, vacuum pumps, and built and experimented with such things as mercury vapor lamps, carbon arc lamps, Geissler tubes, static-electric machines, a Tesla coil, and not only radio receivers but also a crude untuned Morse-code radio transmitter.  Our next-door neighbor, Herman Traffley, complained that my transmissions interfered with the radio programs he wanted to listen to, but Dad argued that I had as much right to play with my toys as he had in listening to his radio.  Dad was wrong of course: my transmitter was strictly illegal, even in those simpler times.  “I’m sorry Mr. Traffley”  

DANGEROUS TOYS 

I made a Sling like the one David supposedly used to kill Goliath.  In testing it on the hill above our house I propelled a big rock onto another neighbor’s front porch while he was sitting on the porch.  “I didn’t mean to, Mr. Bussing.”  Another time my bike crossed over the line onto Bussing’s lawn.  I made a sharp turn to get back, and the fork on the bicycle broke.  Both bike and I blemished his lawn a bit.  

And I broke the Vike’s window and paid to have it replaced.  But I was a good neighbor—honest.  And the neighbors were good to me: When I set off a particularly violent explosion they would come out to see if I was OK.  We never saw a cop in the neighborhood.  But there was a the young guy dressed as a policeman in full uniform, who was going around trying to scare the younger kids on Halloween.  We saw through him rapidly.  

One day one of my explosions backfired and drove a rice-grain-sized piece of brass shrapnel into my hand.  My folks weren’t home at the time, but our family doctor lived just two doors away.  It must have been on a weekend or evening, because he was at home when I knocked.  He opened his ever-present black bag, took out a scalpel and some alcohol to sterilize the wound, removed the brass, and put on a bandage.  

Then came the subject of remuneration.  I asked him how much I owed him, and he asked me how much money I made.  At that time my income, from selling Sunday newspapers, was about forty cents a week.  (Kids didn’t get allowances in those days, except for a few who were spoiled.)  Doctor Stimpson and I agreed on a charge of one dollar for services rendered, which I paid on the spot.  Of course I had brought my purse along, I wasn’t going to seek charity.  

THE INK-BOTTLE BOMB

My closest call to serious injury, with the exception of the skating and streetcar incident, came when I was a university engineering student and should have known better.  First I need to describe a glass bottle that played the primary role in this story: a bottle type that became history in the 1930s or 40s.  In the days before fountain pens and ballpoint pens, we bought small bottles of ink to dip our pens into.  When I went to school the desks had built in “ink wells,” and I learned to write with a dip-in steel-point pen.  But with a plain inkbottle or inkwell we had to dip the pen in to just the right depth, or we would end up with a big inkblot on the paper when the excess ink ran off the pen point.    

The Sheaffer SKRIP INKWELL was designed to reduce the danger of blots by means of a little open-top glass pocket molded into the inside of the bottle on one side near the top.  To use this device one would first screw the lid on tight, then tip the bottle to fill the inside pocket with ink.  The user then dipped the pen into the pocket, rather than into the main part of the bottle.  The depth of the pocket was limited so the pen couldn’t pick up an excessive amount of ink.  It worked well.  

I had an empty pocketed inkbottle, and got an idea for an original hand grenade.  I knew that one type of my homemade explosives would go off when a bit of concentrated sulfuric acid was dropped onto it.  So I put the explosive in the main part of that inkbottle, very carefully put a few drops of H2SO4 into the pocket, and screwed the cap on without tipping the bottle.  I gave considerable thought to how best to throw my “grenade”.  I studied which side to keep the pocket on to prevent the acid from splashing out when I threw it, at what angle to hold the bottle during my throw (to compensate for the inertia forces during its acceleration) and whether best to throw it overhand or underhand.  

I threw it.  It went off in the air about ten feet from my head.  I wasn’t hit by any flying glass.  My hearing recovered.  I was very lucky and very stupid.  If it had gone off in my hand I would surely have a crippled hand today—or no hand at all.  If it had gone off in the air a split-second closer than it did, it would have showered my face with high-velocity glass shards.  My eyes come to mind.  Dumb dumb dumb.  It is interesting how we remember the details of the mistakes we have made.  Good thing, because these are our most valuable learning experiences.  

SUPER BOOMS

I used a much safer way of making big bangs later, after I had oxyacetylene welding equipment in my home workshop.  The super-boom bomb didn’t look the least like a bomb, it looked like a toy balloon: which it was.  However, it was inflated with oxygen and acetylene gas instead of air or helium.  I would light the welding torch and adjust it to a “neutral” flame (meaning the ratio of oxygen-to-acetylene was just right).  Then I snuffed out the flame without shutting off the gases or changing their ratio, and filled toy balloons from the welding tip with that stoichiometric gas mixture.  

To explode these gas-filled balloons I connected a short small-diameter bare wire between the contacts on the outer end of a long extension cord and rested that wire on top of the filled balloon.  When the other end of the cord was plugged into an AC outlet the small wire fused instantly, melted a hole in the balloon, and set off the gas mixture.  BOOM.  These were the loudest explosions I ever made.  In fact I didn’t dare to fill the balloons to anywhere near their usual inflated size, otherwise they would be far too loud, even when they were exploded at the far end of our dock on Lake Sammamish on the Fourth of July.  There I limited the inflated balloon size to that of an apple or grapefruit, to prevent attracting the police and the fire departments from Redmond, Kirkland, and Bellevue.  

I also used these gas filled balloons in science shows I put on for schools and other groups.  Indoors, in “Making water and carbon dioxide,” I limited the inflated size to that of a golf ball.  I would warn the kids that it was going to be very loud, and directed them to hold their hands over their ears.  Even so I got a thorough and angry dressing down from one mother who argued that I was criminally irresponsible for doing anything so dangerous in a school full of children.  (I also got a nice letter of appreciation for the science show from the Principal of that school—with no mention of any danger.)  Actually it was not a dangerous demonstration.  Since the proportions of the gases were right, there was no flash whatsoever, even in complete darkness, nor was there any smell or smoke.  

I got the idea of exploding gas-filled balloons from a University of Washington Engineering Open house in 1939.  Chemical engineering students were exploding gas mixtures in the big lecture theater of Bagley Hall, the Chemistry Building.  One could hear the booms outside a block away from the building.  

But they were using oxygen and hydrogen gas instead of acetylene, and using soap bubbles instead of balloons.  Since the hydrogen was lighter than air, their bubbles would float up toward the high ceiling.  Another student, using a long tubular wand with a gas flame at the end of it, would ignite the bubbles in mid air.  BOOM.

How can a bomb with little or no shell to burst make a loud noise?  “Simple My Dear Watson”  It isn’t the bursting of the material around the explosive that makes the noise.  The energy of the explosion heats the adjacent air to a very high temperature almost instantly.  That air expands greatly from the heat and rushes outward in all directions.  But the air cools and contracts almost as rapidly as it expands, leaving a partial vacuum where the explosion occurred.  Then cold air rushes in from all sides to fill the vacuum, bumping itself violently at the center.  That violent bump is the boom we hear.  That is also what happens in a thunderstorm.  There is nothing around the lightning arc but air.  It retreats violently from the center of the bolt and comes crashing back, like Thor holding a huge pair of cymbals, swinging his brawny arms wide, then crashing the cymbals together.  There is no sound when we separate our hands rapidly, the “clap” occurs when we slap them back together.  

DOCTORS AGAIN

The balloon-boom activities occurred when I was a thirty to fifty year-old “teenager”, but let’s get back to kid-type teenagers: When I was about twelve I got smashed in the lip by a heavy brass nozzle on the end of a flying hose.  Why?  Because I still had much to learn about being careful.  The blow cut clear through my upper lip and broke off a couple of front teeth.  Dad took me to Dr. Stimpson’s office.  For some reason the doctor didn’t choose to give me a local anesthetic (maybe to get even with me for bothering him earlier at home on a weekend).  I clearly remember his kindly warning as he approached my face with suture and needle: “Hang on kid, this is going to hurt like hell”.  He was right, it did.  But the stitching-up of my lip really didn’t bother me too much, because I had been warned.  We usually don’t like people who hurt us, but I admired Dr. Stimpson for that warning.  It worked.  

Back still further, when I was five or six years old and we were living on the farm, I had a bad batch of splinters driven deep into the palm of one hand by an errant barn door.  (Note that “it was the door’s fault”, not mine.)  Mom took me to Doctor Goodheart (nice name for an MD).  He did use a local anesthetic, but my hand was already hurting badly, and his needle probably added to the pain.  I was wailing as only an injured kid can.  As soon as the injection took effect the doctor started cutting and digging for slivers.  I suddenly realized that I wasn’t hurting anymore, but I was still crying full blast.  I remember deciding to not stop my show of grief immediately, but to wind it down like the pitch of a siren gradually slowing down.  In thinking back on that over the years, I was ashamed of myself for the pretense of continuing pain.  I am sure, however, that the doctor knew he wasn’t really hurting me.  He was used to wailing kids.  

THE FREI BOYS


I had a lot of fun playing with my Whidbey-Island cousins for many years.  My brother, Vance, was usually present also, but he was so much younger than Bob, Fred, and I that he was usually pretty much left out of our escapades.  We climbed way high into old-growth fir trees; did back flips from the barn roof trusses into the hay ten or fifteen feet below; did back flips down steep sand banks at the beach.  And we blew up logs, as previously mentioned.  


We made homemade pistols using galvanized steel water pipe for the barrels.  Normally we put in a modest amount of our homemade gunpowder and topped it off with a small green-apple “bullet”.  I don’t remember trying to hit anything; we fired them just for the noise (no ear protection of course).  But once Bob decided to go extreme.  He filled his pistol with way too much powder and jammed the rest of the barrel solidly full of mashed green apples.  He very wisely decided to put it on the ground rather than hold it, and we all backed off when he lit the fuse.  The homemade pistol exploded so violently that the pipe barrel split open and straightened out to an almost flat piece of steel.  That wasn’t a gun firing; it was a pipe bomb, seventy years before pipe bombs became terrorist tools.  


We walked on rickety homemade stilts so high that we had to get onto and off from them from halfway up the windmill tower, or standing on a shed roof.  And Fred rode the bull in the dairy herd bareback—for a few seconds.  

Perhaps our most notorious stunt was crossing the Deception Pass Bridge—on the steel-girder truss work underneath the roadway.  We crawled on hands and knees, grabbing the girder edges with our hands.  Getting around the vertical members was the biggest challenge.  That isn’t a small low bridge, by the way.  Jim Bowers, the brother of my friend Paul, flew a twin-engine PBY patrol bomber under the Deception Pass Bridge, when he was in the Navy in WW II.  

Which leads me to another story.  Supposedly, at a military airbase somewhere in the US, the flight instructor would always fly the student pilots out to a grove of trees some distance from the base.  There he would point out a pair of tall trees quite close together, and warn the students that they should never never fly between those trees by rolling the wings up to vertical in order to squeeze through.  Of course the students all went out and did it when they were flying solo; and of course that is what the instructors wanted them to do, to give them practice in close-quarters maneuvering.  Is it true?  I don’t know, but it makes a good story.  

Chapter 4

SCHOOL DAYS

I entered the first grade at the old Columbia School in Bellingham.  After my second grade we moved, and I went to the old Lincoln School in Bellingham.  Then we moved again and I went to the old Campus-Elementary School, and then to the old Fairhaven High School.  All of the schools in Bellingham were old at that time.  They were two-or three-story brick buildings that used “cordwood” for heating.  

The wood was stored in big ricks in the schoolyards, close to the furnaces in the basements.  One day soon after I started school I was standing by the wood ricks when a hard-kicked soccer ball hit me in the stomach.  It knocked me down and “knocked the wind out of me.”  An older kid helped me up and stood by until I could get my breath back.  Another time I couldn’t get the lid off my lunch pail until an older kid helped me.  Many of the older kids were kind in helping us scared, lost, sometimes-weeping homesick beginners on our first days at school.  

The janitor’s number one job seemed to be to carry wood in and keep the huge steam-boiler furnace going to keep the cast iron radiators in the rooms hot.  There were no thermostats.  If a room was too cold or too hot the teacher adjusted the valve at one end of the radiator.  

In each grade school there was one janitor, one principal, and one teacher for each grade.  Teachers were seldom absent (they weren’t allowed to get sick).  The principal had no secretary, and there was no front desk to cater to the public or the parents.  It was bare-bones inexpensive education, but I am sure we learned some basic subjects at a fraction of the cost and sometimes better than many modern schools teach them.  

There was no lunchroom and no place in the school to buy lunches or anything else.  But there was a little “Mom-and-Pop” grocery store across the street where we could buy such things as “penny candy,” and “penny pencils.”     

Most pupils brought lunches from home in round “tin pails.”  The black mail-box-shaped lunch boxes, with a thermos bottle in the rounded upper part, were reserved for working fathers.  “Brown-bag” lunches came later, but they were no good for kids who walked to school—the majority.  When it rained the paper bags got soaked, the weight of the apple would rip them open, and the peanut butter and jelly sandwich would get dumped on the ground.  Chunky peanut butter isn’t so good when the chunks are bits of gravel.  

The big bare concrete basement area beside the furnace room was the only indoor place where we could eat lunch.  There were no chairs or tables, we either stood up or sat on that bare concrete floor while eating:.  In the classrooms we had the old-fashioned combination desks and seats, but there were “No-eating-in-the classrooms-or-halls” rules.


In the fourth grade I was playing on the slide in the schoolyard at recess along with other pupils when Mrs. Cook, my teacher, came out and informed us that the slide was broken and we were not to use it.  At the moment of her announcement I happened to be at the top of the ladder ready to slide down.  I had slid down several times before she came out, and knew from personal testing that the slide felt as solid and safe as it always did.  I doubt if Mrs. Cook had made such a test herself, but she seemed to want to minimize the use of the slide because of a missing screw or some such thing.  I reasoned that I would spend less time on the slide if I slid down than if I climbed back down the ladder, so I slid down (quite safely, I might add).  

Mrs. Cook mistakenly saw my logical decision as a challenge to her authority, and sent me to the Principal, Florence E. Lees.  (That name was easy for me to remember, since Miss Lees always signed the report cards that way.)  I decided Miss Lees wouldn’t understand my logic any better than Mrs. Cook did, so I didn’t bring it up.  Miss Lees rewarded my supposed insolence with a ruler slap on the palm of my hand and sent me back to class.  I never did find out what was the matter with the slide, but it was open for use the next day.  Mrs. Cook had a son, Charles, who happened to be in our class.  He was a good kid, but also a bit independent.  I have wondered how the slide episode might have turned out if it had been Charles instead of me at the top of the ladder when his mother came out.  

All grade-school teachers were female in the 1930s, because no man would consider being a teacher (except in high schools and colleges).  And no school board would consider hiring a man for such a traditionally female position as lower-grade teaching.  Further, most of the teachers were single.  Married women were to be supported by their husbands.  

I had a few male teachers in high school, and nothing but male teachers in engineering at the University of Washington.  Not only were there no women professors in engineering, there were no female engineering students.  One girl did start out in engineering when I did, but promptly quit and got married.  I don’t know if her original plan was to become an engineer, or to have a huge pick of intelligent boys, and with little competition for their attention.  

When I was in high school we had a school picnic one day.  One of the games the organizers had planned was a needle-threading contest.  The contestants were to choose a partner of the opposite sex, then the boy would hold a sewing needle and the girl would hold a length of thread.  At the word “Go,” without touching each other each couple would attempt to thread their needle,.  The holder of the first threaded needle won a pair of tickets to a movie.  Dorothy Kuljis, whom I knew slightly, was close by, so I asked her to be my partner.  By luck as well as steady hands, we won.  Dorothy was nice looking and an interesting girl.  Here I had a potential made-to-order date, but I was too dumb to take advantage of it: I gave her one ticket and kept the other one.  Many years later we happened to meet, and I apologized for not inviting her to see the movie with me.  She said that was all right, because she probably would have been too shy to accept if I had.  

THE DEMISE OF FAIRHAVEN HIGH

Bellingham had two old high schools when I started.  There was Whatcom High in the north end of town, and Fairhaven High in the south end.  I went to Fairhaven at first.  As is usual between two similar schools in the same state or city, our two high schools were very competitive, in both sports and words.  It happened that Whatcom’s school colors were red and white.  Our Fairhaven colors were maroon and gray.  Those rotten Whatcom kids insisted that when their uniforms got real dirty and became maroon and gray, they gave them to us.

On New-Years Eve of 1935-36, almost exactly at midnight, Fairhaven High School caught fire and burned to a shell.  That timing had to be more than a coincidence.  There was little doubt that it was arson by malicious celebrating students, but no culprits were ever caught.  

OK, so it was midyear, and us Fairhaven-High students no longer had a high school.  The solution chosen was to double shift us with the Whatcom-High students in their building, while the city built a new high school large enough to hold all of us.  So we Fairhavenites went to school in the Whatcom building in the afternoons, and their own students used it in the mornings.  They had to get up earlier, and we went to school until suppertime, but it worked well and all parties adjusted to the adventure with good humor.  

Actually, some of us from Fairhaven came out ahead.  The main Fairhaven High building was reduced to a brick shell, but the separate gym and shop buildings, and the sports field of course, were untouched.  So we were given the option of going to extra classes at Fairhaven in the mornings then crossing town to go to our regular required classes in the afternoon.  I took shop classes that way, and turned out for Track.  My full senior year was at the fine new “Bellingham High School,” in its first graduating class, the Class of 1938.  There were about four hundred kids in that class, which combined the seniors from both previous high schools.  

FRANCIS WAS SOMETIMES A BRIGHT STUDENT

In fourth grade math class my teacher, Miss Goldberg, was orally checking us to see whether we understood the difference between area and volume.  In answering one of her questions, a pupil used a squared term that should have been cubed.  To my surprise Miss Goldberg didn’t correct him.  I waited a bit, but finally pointed out the mistake.  Miss Goldberg simply said, “Yes Francis, you are right.”  I never knew whether she hadn’t noticed the error herself, or was simply waiting to see if someone else would speak up.  

With all of my hobby experimenting and studying at home I had a bit of a head start in certain school subjects.  One day the high-school physics teacher couldn’t get a demonstration electric circuit to work because he was making a completely stupid mistake.  I straightened him out, to the delight of the class and to his embarrassment.  He gave me an “A” anyway.  Teachers and professors embarrassed me many times, and it was nice to be able to redeem myself on rare occasions.  

In high-school geometry class I was called upon to go to the blackboard and prove a certain theorem.  I did fine, repeating what I had read in the textbook.  But at the end of that proof the book had added, “Similarly, the converse may be proven.”  I was about to sit down when the teacher said, “And Francis, please prove the converse as well.”  Oops.  It was a mystery to me how one could prove the converse.  At this point, in front of the class, I thought I was in big trouble.  I doubted if I could prove the converse, even if I had been alone and had plenty of time.  I am usually very poor at solving problems on the spur of the moment in front of others.  But for some reason I didn’t panic.  I thought calmly for a few seconds and then presented a valid proof of the converse step-by-step without stumbling.  No one was more surprised than I was.  

While in Engineering at the University of Washington I had a course in engineering dynamics, and was not doing particularly well in it.  But one day I did very well.  We were verbally studying a problem involving some complex forces.  In over simplified terms the question was: “Will the wheel go forward or backward?”  One student said it would go backward, and the Prof. agreed.  Having analyzed the problem in my head, I said, “No, it will go forward”.  Everyone in the class said I was wrong, including the Professor.  I was sure I was right, but since I had no support whatsoever, I didn’t argue further.  But the first thing the Professor said at the start of class the next day was, “Reynolds is right: The wheel will go forward.”  Then he proceeded to explain it to the class while I sat quietly and tried to look humble.  I am sure that episode helped my grade for the quarter.  And if I had been the only one in the class to get it wrong, that would have most definitely hurt my grade.  The question was: “Would Reynolds go forward or backward?”

GRADES  

In my school days the grading scale was still the way it was intended to be: “A” was excellent, “B” was good, “C” was average, “D” was poor, and “F” was failing.  Since C was average, there needed to be as many Ds and Fs given as there were As and Bs.  Young readers of this book may be appalled as such a brutal system; but we old timers look at the high percentage of students who get a “four-point average” now (or say they do) and we wonder what happened to a perfectly logical and meaningful grading system.  Falsely high grades may please parents and falsely support the student’s self esteem, but they certainly don’t help self-esteem when the students with inflated grades get into a  competitive real-world job market.  

There was only one student in my high-school class of four hundred who got straight A’s or 4.0.  I had a 3.86 average in high school.  (I decline to disclose my university grade point on the grounds that it might tend to embarrass me.)  We hear now of some students getting a 4.2 average or some such number.  Before the days of grade inflation that was unheard of because “A” was considered perfect, and no one could be better than perfect.  “A hundred-and-ten-percent” is meaningless.  “A+?”  OK—grading is a complex subject.  

As it should be, the competition in the College of Engineering at the University of Washington was a lot tougher than it was in high school.  I remember that on the first day of school all of the freshmen engineers had to go hear the Dean of Engineering address us in Meany Hall.  After welcoming us to the UW he asked each of us to shake hands with the man on our left and the man on our right, and wish them goodbye.  “Because next year those two students aren’t going to be here.”  His point was that two thirds of the freshman class in engineering would flunk out or drop out in the first year:  The competition was that tough.  

During the Dean’s address I was sitting next to Paul Bowers, a buddy and high-school classmate of mine from Bellingham.  Paul and I whispered to each other that the Dean’s gloomy prediction wouldn’t apply to us.  As it turned out, I was still a student there the next year, but Paul wasn’t.  He didn’t flunk out, however, he became a Navy Pilot in WW II.  After the war he was a United Airlines Captain and made far more money than I did, but I wouldn’t have traded careers with him.  I was a Private Pilot myself, and loved to fly, but I thought routine flying would become boring to me if I had to do it as a business.  In engineering there are always new and different challenges, and born engineers can’t be completely happy being anything but engineers.  

THE COST OF COLLEGE


I don’t wish to further depress those who are struggling to pay college and university expenses these days, but times have changed since I was paying for mine.  In the late 1930s and early 1940s I never heard of government loans for college students, and there were few scholarships.  I was fortunate in that my folks could loan me a little to cover university expenses for the first couple of years, then I was working at Boeing while going to school, and could pay my own way.  


Note that I wrote they could loan me a little.  It was little in those days, compared to these days.  Believe it or not, my first two years at the University of Washington cost me only five hundred dollars a year for everything.  That “everything” included room, board, tuition, fees, books, clothes, incidentals, and entertainment.  Everything.  

Fraternity life never interested me.  I lived in a boarding house and paid thirty dollars a month for a two-man room and good food three times a day except for only two meals on Sunday.  I did mail my dirty clothes home for Mom to wash and send back to me, so I didn’t have that expense or work.  I paid back the loan from my folks completely and promptly.  


My wife and I paid for college for our kids, at much higher figures than those above, but nothing like today’s costs.  I see that the 2007 University of Washington tuition and fees alone are $6,382 per year.  Inflation accounts for most of the increases in the cost of education, but as in most other walks of life, the norm for college living keeps getting fancier and more expensive.  

STREET-WISE LEARNING

In the summer of 1941, before Boeing hired me, I worked for several weeks as a “Section Hand” (colloquially known as a “Gandy Dancer”), for the Northern Pacific Railway out of their freight yard in North Seattle.  A section hand works with a gang of fellow gandy dancers to build and repair the railroad tracks, clean brush and trees from around the tracks, and do any other hard dirty work the R.R. needs done.  This is a low-level job, and the section hands were generally rough, coarse, uneducated men.  A relatively clean college kid was definitely out of his element there, but the job turned out to be educational in its own ways.


One day there was track trouble in Everett, and our section gang was sent up to fix it.  We rode up and back on the tracks on an open motorized “speeder.”  A few years prior to that the section gangs had to propel themselves on the track on “handcars” by pumping up and down on a long two-ended lever.  

In the middle of the track-job in Everett, time out for lunch was called.  We were in a seedy district of town, “down by the railroad tracks.”  While we were eating our bag lunches, a youngish woman stuck her head out of an upstairs window of an adjacent old building and yelled, “Hey boys, do you have the time?”  I started to look at my watch, to help the lady out, but another member of the gang, one more knowledgeable than I, answered, “Yeah, we’ve got the time, but not the inclination.”

Somewhat similarly, the first time my wife and I visited Washington, DC, out of ignorance we ended up staying in an old hotel in a run-down section of the city.  She and I were just getting ready for bed when the room phone rang.  I answered it and the woman at the other end said, “Hi, how’re you doing?  I just wondered if you were lonely up there.”  With my previous training I figured that one out.  I thanked her for her kind concern, and hung up.  But I have regretted that I didn’t think fast enough to answer, “No, I am not lonely, but maybe my wife would like to talk.  Just a second, and I will ask her.”  

Chapter 5

MARRIAGE, WAR, FAMILY, AND HOMES


As I previously mentioned, girls didn’t play much of a part in my early life.  I talked comfortably with my female classmates, and I admit looking at some of them with considerable interest.  (I remember counting the buttons on the dress of one girl in study hall.  A button fetish?  No, just a future engineer collecting random data.)  But I turned my head away immediately if my subject of the moment happened to look at me.  I had no dates in high school; I was too shy and “too busy.”  However, at the University things slowly began to change.  In my freshman year I had a couple of dates with a former high-school classmate.  

LOLA

In my junior year, Lola Bates, whom I knew slightly from Bellingham, transferred from the college there to the University of Washington, and we started dating.  But there was no “funny stuff” I want you to understand.  We were both highly moral young people in the old sense of the word.  Neither of us was particularly religious, but we had been taught “right from wrong,” as were most kids in those days.  During high school I heard of only one girl who became pregnant, and that was seen as a highly disgraceful event.  


Lola and I were in the same class year, but she went straight through and graduated on schedule with a BS degree in Bacteriology in 1942.  I was “helping in the war effort”,  paying for my schooling by working at Boeing in the daytime, and taking a partial schedule in engineering at the U.W. in the evening.  Part of the time it was the reverse: school in the daytime and second shift at Boeing.  I got my degree in Mechanical Engineering in May 1944.  In the meantime Lola and I were still dating.  


On one of our dates I took Lola upstairs.  No, not that kind of “upstairs.”  I had become a licensed airplane pilot in a Government “Civilian Pilot Training Program” (for possible later active-duty flying in World War II).  The war had been raging in Europe for some years, but Pearl Harbor, which caused the United States to declare war on both Japan and Germany, didn’t hit us until Dec. 7, 1941.  I had my pilot’s license in June 1940, over six years before I had a driver’s license.  Very few young people could afford cars in those days.  Of course we couldn’t afford airplanes either, but rental planes were available at the outrageous rate of $6.00 per hour.  Whether that sounds outrageously high or outrageously low to you depends upon you age.  To me at that time it seemed very high.    

I rented a plane at the Marysville airport, and Lola and I headed upstairs, intending to fly over Mount Baker.  It was fifty-three miles away and 10,800 feet high, according to the aeronautical chart.  That height turned out to be a problem for our rental 60-horsepower Aeronca Champion lightplane with a full tank of gas and two people aboard.  I held it at maximum rate of climb all the way from the airport; but as we got close to the mountain we were still well below the summit, and due to the thinner atmosphere our rate of climb was approaching zero.  So after admiring its glaciers we bid the mountain goodbye and glided down to buzz my folks’ place in Bellingham.  I waggled the wings at Mom when she came out to see what the noise was.  Then we flew south to Burlington and over Lola’s folk’s home.  But wing waggling there would have been pointless, since her folks were the ones who drove us to Marysville and were waiting there for our return.  

We were airborne longer than I had estimated and I was short on cash to pay the airplane rental bill, so I had to borrow a little from Mr. Bates.  Embarrassing, but I paid it back promptly and remained a suitable suitor for his daughter.  Oh, and I learned that being alone in an airplane with her boy friend and being completely dependent upon him, puts a girl in a romantic mood.  But no funny stuff you understand.

DRAFTED

The “National Selective Service Act” was in effect in 1940, but I was granted two simultaneous deferments from active duty, the first one because I was an engineering student and engineers were in great demand for the war effort.  The second deferment was because I was helping build warplanes.  The draft put a lot of romances on hold, but my deferment looked permanent, so Lola and I married on May 15, 1943.  However, the fortunes of war are unpredictable.  In early 1945 the Government announced a shortage of servicemen, and all deferments for men in my age group were cancelled.  


I then took and passed “The Eddy Test” for U.S. Navy radar-electronics training, went to “Boot Camp” in San Diego and Navy electronics schools in Chicago, Gulfport, Mississippi, and Corpus Christi, Texas.  During this time Lola continued in her job as a laboratory technician at Marine (now Veterans) Hospital in Seattle.  


Most of Lola’s work was with blood chemistry, and herein lies a story.  The “RH Factor” in blood had just been discovered, and it was beginning to be included in blood-typing tests by hospitals.  Lola was interested in this new development, and out of curiosity she tested her own blood and my blood for RH factor.  Most people are RH positive: That factor is absent or negative (RH-) in only a small percentage of the population, but surprisingly both Lola’s blood and my blood were RH-.  The medical tests the Navy ran on recruits at that time included blood type, but they were not yet onboard the new science of blood RH factor.  Knowing that giving a person with RH- blood a transfusion of RH+ blood is dangerous for the recipient, I felt I needed to protect myself in case I had to have a transfusion in the Navy some day.  So I talked the young Seaman who was punching information onto the dog tags, to add “RH-“ to my tags.  Consequently I may have been the only sailor in the entire US Navy to have my RH factor on my dog tags during World War II.       

Victory in Europe (V-E Day) was declared on May 8, 1945, just as I was going into the service.  And we heard the news of the Atomic-Bomb drops and the surrender of Japan while I was in San Diego.  It was over, but the War Department couldn’t dump hundreds of thousands of servicemen into the civilian economy overnight: there would have been chaos.  So they set up a point system for discharging the troops based upon length of service, age, marital status, children if any, education, chances of finding a job, and other factors.  

I happened to have “Watch Duty” in Corpus Christi on a day that a new list of discharge candidates came out.  After delivering the traditional “NOW HEAR THIS” over the base-wide PA system, I had the pleasure of announcing my own discharge from the United States Navy, along with a couple dozen others on the list for that base.  


So, I “served my country” but I was never shot at, blown out of the water or out of the sky, mowed down in a foxhole; nor did I come home with some of my parts missing.  I greatly respect and feel for the hundreds of thousands who gave their all, both volunteers and draftees, but I am very relieved that I was among the lucky ones.  Before our discharge the Navy tried hard to get each of us to reenlist.  I declined.  The military wasn’t the life for me.  

HOME AGAIN


Boeing rehired me, and Lola and I bought a house on Magnolia Bluff in northwest Seattle.  That real estate venture might be of interest to younger readers.  The lot was fifty by a hundred feet with an uninterrupted 180-degree view of Ballard and Queen Anne.  The house was brand new.  It had two bedrooms and a full basement with integral garage and gas heat.  We paid $8,500 total for the place.  

We were actually looking for a second-hand place for around $5,000, but couldn’t find anything suitable.  One of the unsuitable houses we looked at was on a corner lot near Woodland Park.  The lot was nice, but the house was a wreck.  When we were looking at the inside of it I noticed that the floor wasn’t level (a sign of foundation trouble).  The owner speculated that it was just an optical illusion, but fortunately his kid had left a marble in one corner of the room.  I picked up the marble and carried it to the high end of the floor and put it down.  It rolled briskly back to its original corner.  The owner had no comment—and also no sale.  


Our first child, “Baby boomer” Barbara, was born ten months after my discharge.  This book won’t cover our children or other relatives in any detail, except where one or more of them played particular parts in my life that I wish to comment on: I leave their interesting lives to their own memoirs.  But for the record, Lola and I had four children,  Barbara Sue, Pamela Louise, Patricia Alice, and Gregory Eugene.  Average American families were large when my parents were born, small when I was born, and large again after WW II.  


In the backyard of that first home I designed and built a merry-go-round of sorts for the kids: a very slow one with no carved wooden horses, colored lights, or music.  At the center of the lawn I anchored a quarter-horsepower electric motor from an old washing machine, and a salvaged gearbox system.  The slow vertical output shaft of the gearbox was rigidly connected to one end of a horizontal boom consisting of a long two-by-four mounted about a foot off the ground.  From the outer end of the boom was hitched the kids’ red “Radio Flier” coaster wagon, a tricycle, a baby buggy, doll buggy, and a sled, or any combination of the of the above, in a train.  Around and around the yard they slowly traveled.  Our kids, plus some neighbor kids, loved it and rode it for hours.  When I mowed the lawn I didn’t need to mow the ring of lawn upon which the vehicles circled, since the traffic kept it worn down.  

I fenced the backyard, so the kids could play outdoors without being able to get into the street.  That required a latch on the gate that the meter readers and garbage man could figure out and open, but the kids couldn’t.  My failed attempts at innovative kid-proof gate latches showed this to be harder than it would seem.  Most of them turned out comparable to the medicine bottles that kids can open, but Grandma can’t.  

My best latch system required that both hands be used simultaneously, one at the hinge side of the gate and the other hand at the latch side.  Adults could operate it easily, but little kids’ arms weren’t long enough to reach both sides of the gate at once.  That worked fine until the kids learned to pair up: one kid would work the latch side and the other the hinge side.  

Barbara usually went to church with her mother when she was maybe five, while I stayed home and baby-sat.  But Barbara was always late in getting ready.  One Sunday morning Lola had gotten tired of Barbara’s chronic lateness, and announced, “I am leaving in ten minutes.  If you are not ready I am going to go without you.”  Predictably, Barbara was not ready in ten minutes, and her mother quietly left without her.  As soon as Barbara heard the car leave she rushed out the door and ran after it, while wailing loudly.  Lola never saw Barbara behind her, since she was already around a corner and a block or more ahead.  I then chased Barbara and took her back home.  The church was miles away, and Little Miss Late could never have found it.  Did the lesson teach Barbara to be prompt?  Maybe for a week or two.  In 1957, when Greg was two years old we bought and moved to a waterfront home on the west side of Lake Sammamish.  

Lola and I were founding members of The Northlake Unitarian Church in Kirkland, WA, and I taught Sunday school there for several years.  Since the Unitarian Church does not tell members what they must believe, I taught my Sunday students in a nonbiased way.  Every Sunday co-teacher Chuck Hennig and I would pile the class into two or three station wagons and take them to a different church service.  Over a period of time we attended services at a Synagogue, a Buddhist Church, Roman Catholic, Greek Orthodox, Episcopalian, Assembly of God, Christian Science, and others.  With that kind of broad unbiased religious education they could much more intelligently decide what they believed or did not believe.  

Lola did not work when the kids were young.  Earlier, when I was born, wives almost never worked outside the home at any time.  Wives worked very hard inside the home and yard or farm, doing the gardening, egg gathering, “hog slopping”, washing, ironing, canning, churning, preserving, cider making, sauerkraut making pickle making, sweeping, rug-beating, fire-tending, hand sewing, sock darning, hair cutting, hair curling, doctoring, and all the other things we now have machines to do or hire done.  So now more people have to work outside the home in order to pay for all of these necessary family machines and services—that make living easier and better.  Or is it?  The growth of two-income families took off during and after WW II.  

Lola and I were married twenty-three years.  We had a very good marriage until she became ill with bipolar disorder (called “manic depressive” in those days).  For reasons related to her illness we were divorced in 1967, and she died shortly thereafter.  Our daughter Pam, who gave me two grandchildren, Heather and Matthew Moore, has since died of multiple sclerosis.  Barbara and he husband, David Slader, are living in Portland Oregon, Pat lives in the Seattle Eastside area, and Greg and his wife Linda live in Sebastopol, California.  Aside from my children and the two grand children I am practically out of blood relatives.  The name Reynolds will die out in this branch, since Greg has no children. And my sole brother, Vance, had no sons.    

MARIANNE REYNOLDS

Marianne, whom I met on Lake Sammamish, was also divorced.  She is still my wonderful wife, forty-three years later.  

Very briefly: Marianne, a naturalized American citizen, was born near Berlin Germany, lived in Shanghai China for nine years, in Sweden for a year, and has literally gone completely around the world.  She insists that “Pearl Harbor” occurred on December eighth, not December seventh.  For her it was the eighth, because she was on the other side of the International Dateline at the time.  

Marianne is an ideal traveling companion, partly because she speaks several languages fluently: English, German, Swedish and Norwegian, and a little French. (She once also spoke some Chinese and Russian, but since she didn’t read or write either of those they have largely faded from her memory).  No matter where we traveled in the world she always found someone with whom she could communicate.  

Marianne and I have no children together, but previously each of us had three girls and a boy.  Her daughter Liz now lives in New Zealand and daughter Petra in Indianapolis.  Her son Paul lives in Sweden (Paul is a fellow nerd, specializing in motorcycles and machines in general).  I helped rear Marianne’s youngest daughter, Julie.  She has three fine daughters, our grandchildren: Emily, Blair, and Kelly Ostrem with her former husband, Dan Ostrem.  All four Ostrems are living in this area.  Julie and her husband, Jim Burrage, also live in the Seattle area.  In addition Marianne has other grandchildren, great grandchildren, and at least two great-great grandchildren spread through the United States,  and New Zealand.  

Marianne is the most energetic person I have ever met.  She is busy all the time.  

She spoils me rotten, raises a beautiful flower garden, keeps an orderly house, and finds time to volunteer on a major basis.  I don’t want to simply say, “She does volunteer work”: That phrase may mean very little real or important work; but my wife has worked long hours without pay in important positions for 42 years and counting, just for the joy of working, her love of people, and to fulfill her need to be useful.  As a plaque she received reads, “Mrs. Reynolds has made major contributions in a number of ways.”  She taught German-language classes as a volunteer in Redmond High School for twenty years; for six years she was the assistant to the principal of a Kirkland Elementary school; and for the past sixteen years she has had a responsible position in the Lake Washington School District Payroll offices.  She is still at it, many hours a week, at age 89.  

In addition Marianne and I hosted several foreign students whom she helped rear, and cooked and washed for.  Two of them lived with us for over a year at different times: Erik Isberg of Sweden (who is now a top-notch Swedish engineer), and Frederique DuPont, of Paris.  

I served as a Boy Scout merit badge councilor, a Junior Achievement Club advisor, and as an official “Big Brother” to a technically inclined boy, John Rostad, whose father had died.  With the help of the fathers of Greg’s playmates I formed the “Sammamish Junior Engineers Club” which met weekly in my workshop where the kids built things.  We worked our way through stilts, kites and other simple things up to engine-powered go-carts, using old lawnmower engines and junked parts of all types.

Much later I mentored Steve Kuan, a boy from Taiwan, in engineering and shop skills, starting when he was in Junior High School.  He now has an electrical engineering degree from the University of Washington and is a civilian engineer with the U.S. Navy.  

Marianne and I continued to live at the Lake Sammamish place beyond the time when the last of our kids left home.  But our activities on the water slacked off considerably as we grew older, and Marianne suggested that we move away from the lake while we still had the energy to do it.  We no longer needed such a large house, and there was too much lawn to mow.  Also there was a lot of disturbing lake-related noise.  The jet-ski club had set up a racecourse right in front of our place, and they started racing at five in the morning when the water was smooth.  Adding to the noise, our next-door neighbor had a Hughes 500 jet helicopter which he landed on his dock, and would fly in and out of there at all hours of the day and night.  

We intended to buy a smaller home on a smaller lot, but we ended up buying a larger home on a larger lot, because we found an otherwise perfect place.  Marianne knew it was the place for us, because the daylight basement would make a perfect shop and office for me.  She was, as usual, more concerned with my and other people’s welfare than she was with her own.  We bought the place on the spot.  

Most of our seven-eighth acre lot is woods covered with huge evergreen trees, but Marianne has flowers and shrubs next to the house and out at the street.  Her only complaint is that the trees are so dense and tall that they largely shade the sun so the flowers don’t grow as well as she would like them to.  

TEDDY BEARS


The minute I showed a draft of this item to Our Bears I got a flood of objections.  For one thing they objected to the title “Teddy Bears”.  Most of the discord went something like this; “We are not stuffed toys, we are part of your family.  We are ‘The Bears,’ but we are not wild animals either.  We are just as smart as you humans are, sometimes more clever, and usually wiser.”  


They are right.  Our Bears are not teddy bears (although they do look like teddies).  It is a bit hard to explain the relationships between The Bears and Marianne and myself, but I will try.  Our Bears associate with us on a regular basis, but do not “live” with us.  They have a room of their own (the living room) where they engage in a lot of human-like things (and Lord knows what else).  We respect their privacy and they respect ours.  But if we have company and need a larger room we ask The Bears if we may invade their territory.  They are always quite willing, and are the best of hosts.  

Max is number-one Bear.  He has been with us the longest, and is respected for his wisdom and gentle nature.  Max leaves the Bear room and sleeps next to Marianne every night.  That is probably one of the major reasons for his advanced state of wuzzlement.  He had beautiful soft spotless brown fur when he was bearly grown.  But now his fur is all wuzzled and he looks like an old, well-loved Bear, which he most certainly is.  In addition to sleeping with Marianne, Max gets to watch TV with us for a while nearly every evening.  But he agrees with us that there is little on TV worth watching these days.  


Our Bears consist of twenty-some individuals, but the exact count is not known since there hasn’t been a Bear census recently.  Further, several of them are illegals, and their status is in limbo.  

Let me introduce you to a few of the other Bears:  Clyde is our second bear, seniority-wise.  Actually he was to be Max’s teddy bear, but that didn’t work out well: Clyde is his own man—excuse me—his own Bear.  Clyde has had an interesting life: When Marianne and I toured Europe in 1979 we took Clyde with us.  How do I know it was 1979?  I didn’t remember exactly, but I just looked it up in Clyde’s passport.  Yes, Clyde has a passport—how could he travel abroad without one?  (I made Clyde a passport by altering one of my old ones.)  It has his photograph, and all of the usual identification information, such as: “Height – 0 feet 9 inches.”  We decided not to show Clyde and his passport at border crossings however.  We were afraid that some suspicious official would rip the stuffing out of poor Clyde, looking for drugs, diamonds, or some such.  Two of the highlights of the trip for Clyde were looking across the Firth of Clyde in Scotland, and seeing a Clyde motorcycle in a museum at Beaulieu England.  


Another of our favorite Bears is Lady Georgina.  She is a member of the English nobility and is quite proper in her speech and demeanor.  Georgina is beautiful, and not surprisingly has a couple of suitors.  One of them is Clyde, and the other is Sebastian.  Sebastian is a gentleman, and he has the highest intelligence and the best education of any of The Bears.  Sebastian’s academic accomplishments appeal to Georgina, but so does Clyde’s devil-may-care manner.  

Some years ago a very young bear joined The Bears, and the group started calling him “the toddler,” or just “Toddler.”  But later, when Toddler no longer toddled, he complained about the appellation.  He had a point, so by unanimous agreement, his name was officially changed to “Todd.”  Speaking of names, I asked Marianne the name of a newcomer Bear once, and she said, “We don’t know.  He hasn’t told us yet.”  


Then there is Manfred von Red Bearon.  He is the famous flying ace, you know.  

Our daughter Pat and I went flying with Manfred from Payne Field about a year ago.  He liked the flight, but we were in a Cessna, a far cry from his trusty old WW I  Fokker Triplane.  

We highly recommend taking in a group of Bears.  They bearly cost anything to feed, toilet training is no problem, and since they all have bearskin coats they don’t add to the heating bill.  They never talk too much, but they teach us a great deal about love and acceptance.  Where does one get these most-amiable companions?  Initially you may have to seek out one or two at shops where bears congregate, but once the word gets out that you are starting a bear family, you will find it difficult to shut off the influx.  “I know you said you didn’t want any more bears, but how could I pass up this precious fellow?”  

Chapter 6

THE PHYSICAL NERD

I have little interest in most team sports, probably because I am less of a team person and more of an individualist.  I like and have engaged in the individual sports of track, diving, tumbling, and gymnastics.  I have competed little in these activities however, since I am quite happy challenging just myself.  

IN THE WATER

But when I was in the Navy there was a base-wide open competition in springboard diving, and I entered.  Most of my scores weren’t spectacular, but I did get a perfect ten on one optional dive.  It was a cutaway forward somersault from the three meter board, or whatever that dive is properly called these days.  The “cutaway” part of it means that I stood at the end of the board with my back facing the water and did a front somersault.  

One stunt I taught myself to do was to bounce straight up on the diving board, but instead of landing on my feet on the board I would swing my legs out in front so that I landed on the springboard on my butt.  That impact would of course spring the board down and then throw me back up.  Then I would land on the board on my feet and drop down to my butt again.  I could keep up a rhythm of this alternate bouncing: feet, butt, feet, butt, feet, butt.  When I tired of that routine, on going down for the last butt bounce I would spread my legs apart, reach between them, and grab the end of the board with my hands at the bottom of its deflection.  Hanging on to the board at the top of its rise would rotate my body and legs, throwing me up into a hand stand on the end of the board.  From the handstand position I had my choice of several different dives into the water.  


Often at open-swim periods I would be the only one interested in using the springboard.  On one such day I noticed that a particular girl at the other side of the pool was watching me with great interest.  Not wanting to disappoint her I put on a show of every diving stunt in my repertoire.  I checked periodically to make sure she was still entranced, but I tried to avoid letting her notice that she also had my interest.  Adding to the plot, she was with a boy.  He was trying to talk to her, or get her to do something else, but she would have none of it until I was through showing off.  

I have always liked to swim, and especially to swim underwater.  I practiced to see how far I could swim submerged with no fins, snorkel, or air tank.  My need for oxygen limited me to around two hundred feet without surfacing.  

We water skied a lot, wake-surfed behind the boat, and windsurfed.  I imposed a requirement upon myself to windsurf at least once every calendar month (using a dry-suit in the winter).  I didn’t miss a month for several years.  Dry-suits are neat.  One can put on a dry-suit over whatever clothes one is wearing, jump into the water, and the clothes are still perfectly dry when the suit is later removed.  It had integral rubber booties, and watertight rubber seals around the wrists and neck.  Exerting one’s self too much in a dry-suit is not good however, since one overheats, sweats, and gets damp from sealed-in perspiration.  Real athletes usually use wetsuits instead, but a dry-suit avoids a lot of clothes changing.

I designed and built a hollow lenticular “water-ski disk” and learned to ride it.  It was round and thirty-six inches in diameter.  The rider held on to a towrope, the same as in water skiing, but the optimum boat speed for riding the disk was much lower than for skiing.  The disk was more efficient than water skis, so the pull on the rope was much less.  In starting one would lie belly-down on the disk, but when it was up to speed the rider could stand up near the center of the disk.  With a little practice I could pass the rope behind my back and grab it with the other hand repeatedly, so as to spin the disk and myself.  Then there was the trick of sitting on, and also standing on, a common wooden chair placed on the disk.  I could also stand on my head while riding the disk, but never mastered standing on my hands on the lurching disk.  


I wasn’t an expert slalom water skier, or water-ski jumper, but I liked to work at them.  I used to water-ski down the Sammamish Slough into Lake Washington, and back to Lake Sammamish.  The longest distance I ever water-skied was in Puget Sound, about fourteen miles nonstop from my folk’s place on Camano Island to Frei’s beach on Whidbey Island.  

TUMBLING AND TRAMPOLINE

When I was young, tumbling (called “floor exercise” in the Olympics) was my favorite physical activity.  It could be practiced on any lawn, on a beach, or in a gym.  I often went to the Bellingham YMCA to tumble.  Sometimes I was alone, but other times there was an older gymnast present who was interested in teaching me.  At the University of Washington, to meet the requirements for PE credits, I always chose tumbling or diving.  

One of my favorite tumbling stunts was to run directly toward a solid wall, take two running steps up the wall while falling over backwards, and complete a layout back somersault (back flip) to a standing position on the floor facing the wall.  I have seen that stunt done in the movie, Singing In Rain, and on TV several times since then.  It was impressive and a lot of fun, but it was kind of scary for me.  

I remember an occasion when I combined two sports: Lola, Don Ebright (a cousin of mine), his girl friend, and I were bowling.  I didn’t bowl often, and my scores were usually quite unremarkable, but that evening I was on a roll for some reason.  On one game I started out with a strike and then impulsively did a standing back flip on the maple floor to celebrate.  When it was my turn again I got a second strike, and did a second back flip.  Third time: another strike and another flip.  It was obvious that the back flips were giving me good luck, so I continued with them and continued to get all strikes, except for the last frame.  On the final frame I got a spare and picked it up.  

That was by far the best game I ever bowled.  I never tried that good-luck stunt again—maybe for fear it wouldn’t work.  In addition to impressing (or embarrassing) Lola and my friends, the pinsetter was getting a big kick out of it.  That was before bowling alleys were equipped with automatic pinsetters: The pinsetters were boys behind the pins in each alley.  They reset the pins by hand after each frame.  

Trampolines started to become popular around 1940.  I worked out on them at the U.W., the Seattle YMCA, and later in the Navy.  And I taught trampoline informally several times.  Once at the U.W., George Athens, an up-and-coming competition springboard diver, asked me for a trampoline lesson to see if he could learn anything from it that would be of help in his diving.  There wasn’t much.  Diving is judged on appearance and formalized positions throughout.  Trampoline is more relaxed and freestyle.  

Another time, when I was working out on the “tramp” at the YMCA, a “Y” official asked if I would help a group of blind kids bounce on the trampoline.  That was obviously an interesting challenge.  Actually most of them did learn to jump up and down individually and stay in the middle of the trampoline after a fashion.  That is possible without sight because the feet and legs can feel the angle of deflection of the trampoline bed when the jumper deflects it down.  The brain is able to sense whether that angle is different on one side than it is on the other and automatically guide the jumper back toward the center.  Several of the blind kids (excuse me: “visually challenged persons”) learned another simple stunt or two on the trampoline, but more advanced tricks such as flips (more correctly called somersaults) were beyond what I cared to try to teach them.  None of them fell off the trampoline or were otherwise hurt.  

After we moved to Lake Sammamish I bought a trampoline and got my workouts at home.  Our daughters Pat and Julie both entered trampoline competition at school, since they had one at home to practice on.  Both of them did very well in State competition for several years.  

Fancy rope skipping appealed to me as a sport, but I never practiced enough to do much with it.  However when Hula Hoops became the craze I discovered that I could skip using a hula-hoop instead of a rope, and that it was easier for me to control than a rope was, especially on multiple turns in a single jump.  I had tried a jump rope on the trampoline with some success, but jumping a hula-hoop on the tramp worked even better.  

Then I experimented with bouncing high and looping the hoop over myself multiple times while I was doing a single somersault.  I got so I could flip the hoop backward over my head and under my feet three full circles while I was turning a back flip.  But the hoop did three loops with respect to me.  Adding my somersault, the hoop looped four full circles with respect to the ground.  The rapidly looping hoop made quite a hissing sound in the air.  

In the summer we put the trampoline on the beach and could play on it in our swimsuits.  Once I put it at the end of the dock, then we used it a bit like a springboard: bouncing on it then diving into the water.  The trouble with that location was that boaters would stop at our dock, bounce on our tramp, and then speed off.  With liability laws what they are, that was not good.  

ACCIDENTS

In the winter we put the tramp on the patio below and beside the balcony of the house.  I developed a way of vaulting over the railing of the balcony onto the trampoline and directly into a series of back somersaults.  Then I bounced back up to the balcony.  

It was an impressive stunt, but the trip back up was a risky one.  Once I didn’t get the angle of that last bounce (toward the balcony) just right.  At the peak of my jump I was too far from the balcony to get my hands on the railing and my feet on the balcony deck.  At that point I was beyond the edge of the trampoline, so I couldn’t land on it again.  I was able to bend forward in the air and grab the balcony railing with my hands, so I didn’t crash to the concrete patio.  But all was still not well: Since my feet were some distance from the balcony I could only hang onto the railing and let my body swing down and my chest crash into the edge of the balcony Deck.  I had some very sore ribs for weeks, but it could have been much worse.  Did that accident cure me of doing that stunt?  No.  As my Mom used to say, “Some people don’t have the sense they were born with.”

One day when we had a house full of relatives, I had to show that stunt off.  I glanced down at the trampoline then vaulted over the railing.  When I landed the tramp didn’t feel right, and at the same moment we heard a loud cry of distress.  I had assumed that everyone was in the house or on the balcony, since I saw no one in the yard, but that assumption was dangerously wrong.  One of my brother’s young grandsons was playing under the trampoline.  Very fortunately he was off to one side a bit, so I didn’t land on his head, but the deflection of the trampoline bed when I landed knocked the poor three or four-year-old down.  He wasn’t hurt, just scared, but I really got a dressing down from his mother.  


The only mentionable physical damage I have in my old age as a result of my earlier athletic endeavors is in my neck.  A series of “Neck Snaps” (sort of like consecutive forward handsprings without using the hands or the arms) was a fun tumbling stunt, but a bit rough on the neck.  On the trampoline I had a stunt I called “the suicide dive,” which was a neck cruncher, and I sailed off the tramp onto my neck and shoulders a couple of times.  I also landed on my neck and shoulders on a gym floor one time when an attempted full gainer from a gymnastics springboard went awry.  In that accident one knee came up and banged the bridge of my nose hard enough to blacken both of my eyes.  Another time my pole-vaulting pole broke, I landed on my neck and shoulders, and again a knee came up and blackened my eyes.  The old neck ain’t what she used to be, but I can’t complain, considering who caused the problem.

I stopped doing flips and other stunts on the trampoline shortly after my seventieth birthday, but still did a little springboard diving in my early eighties.  
REYNOLDS THE ELECTRICIAN  

One spring, at Camp Sealth, the Camp-Fire-Girls campground on Puget Sound, Lola and I were volunteers in a work-party to get the camp in shape for the first batch of youngsters.  All of us volunteers were asked to fill out a sheet listing the skills we had that might be useful in the work-party efforts.  Among other things I listed myself as an electrician.  I certainly wasn’t a professional electrician, but I had taken courses in electrical engineering, and had done a lot of wiring with my Dad when I was a kid—and a lot more later on my own homes.  

After we had turned in our lists, the boss of the work party looked me up and said he was glad to find an electrician there, because he had a little job for me.  I followed him out into the yard to a twenty-five or thirty-foot-high power pole where he said, “Take those spurs, go up that pole, and switch the 120-volt power over to the 240-volt bus,” or some such request.  I nodded, probably with a baffled look on my face, but to him I was “an electrician,” so he rushed off to get another job started.

I looked up the pole, and saw a cross-arm, a transformer, and wires leading off in all directions.  I was in trouble.  Then I looked at the climbing gear lying on the ground, and knew I was in big trouble.  I was an athletic man, and had climbed lots of trees, but I had never seen climbing spurs up close before.  At this point it would have been prudent for me to go find the boss and admit to him that I had never climbed a power pole, and had never connected any wires at the top of one.  But no, that wasn’t an option.  Since I had represented myself as an electrician, my pride required that I do the job—even if it killed me—which it might.  

After studying the spurs for a while, I managed to get them strapped to my feet and legs in a manner that seemed to work.  Then there was this heavy leather belt assembly.  Part of it seemed to fit around my waist, and another strap looked like it was supposed to go around the pole.  I finally got myself strapped up, with enough slack in the pole loop that I could lean back to get some angle on the spurs so that I could stomp them into the pole one at a time, deeply enough to support my weight.  I practiced for a while, within a few feet of the ground, and finally managed to climb the pole and get myself seated on the cross-arm.  The view was good, but I was in no mood to enjoy it.  

I assume the boss had told me that the power was turned off, but did it matter whether I died from electrocution or by falling thirty feet?  With much study of the confusion of wires, I finally figured out what he wanted me to do, and did it.  It must have been right because we had lights later, and the camp didn’t burn down.  

But I was still at the top of the pole sitting on the cross-arm.  I knew that climbing down was going to be harder and more dangerous for me than climbing up was.  A cat stuck in a tree gets help from the fire department, but they don’t rescue electricians who are just doing their job.  I sat up there for a long time in a cold sweat before managing to climb down safely.  I learned a lot from that adventure, mostly about myself.  Fortunately, no one was close by while I was on the pole.  A growing crowd of spectators below wouldn’t have helped a bit.  

TWO-WHEELED EXERCISE

Bicycling is excellent exercise, and I did a lot of it.  I got my first bicycle at age twelve.  It was a full size bike, and I could barely reach the pedals.  It cost $5.00.  It was not a new bike by any means; a bike shop had assembled it with used parts from many different bikes of different brands.  (The big sprocket carried the name DAYTON.  The Wright brother’s bicycle manufacturing shop was in Dayton Ohio, but a different company made this Dayton Bicycle.)

That old composite bike was my transportation clear through high school and the University of Washington.  I even rode it to the airport and back when I was taking flying lessons.  I would like to know how many miles I put on it altogether.  

But it really wasn’t a single bicycle.  It was already a mongrel when I bought it, it kept breaking down and wearing out during its long life with me, and I kept rebuilding it, again using whatever cheap used parts I could buy or scrounge.  It wore out many many tires of course, but also many wheels, fenders, forks, cranks, pedals, sprockets, chains, seats, handlebars, and even frames.  I spent nearly as much time repairing, rebuilding and servicing that bike as I did riding it.  I don’t remember what eventually happened to the old wreck.  Maybe someone made the mistake of stealing it.  

When our son Greg reached bicycle age, we got him a new two-speed Schwinn with “balloon” tires.  Two speed?  Yup, two speed.  There were single-speed and three-speed bikes around at that time: The ten-speed jobs hadn’t arrived yet.  Only Schwinn made the two-speed.  To shift gears the rider rocked the crank backward a bit, then forward again.  The gearbox was in the rear-wheel hub integral with the coaster brake.  There were no brake or gearshift levers on the handlebars, and no multiple sprockets and derailleur.  It looked like a single-speed bike, but it wasn’t.

Greg rode that bike a lot when he was young, but didn’t want it when he left home, so I inherited it.  I rode it up steep hills for exercise for another three decades.  All in all I did a lot of bike riding for seventy years; but had only two bicycles in my life, and both of them were very used when I got them.  Now I exercise on a stationary bicycle that is also secondhand.  We are not really that poor, just “recyclers.”  

My secondhand stationary exercise machine originally had a fan-type load.  It provided almost no load or resistance to work against when I was pedaling it slowly, and very high load resistance when I was pedaling as fast as I could.  That is about what a real bicycle provides on the road, but I wanted an exercise machine that would be useful in developing strength or muscle mass as well as aerobic endurance.  

So I took the fan wheel off of the secondhand machine and designed and installed a flywheel and braking system in its place.  The brake is the load to exercise against, and it is completely adjustable from no load to more load than I have strength to pedal.  The load can be readjusted, even while pedaling, and it remains constant at any pedaling speed.  

Further, the machine has hand levers so that one can exercise the arms and shoulders at any desired speed or load.  One can also pull and push on one lever with both arms straight, to simulate rowing for strengthening the back and abdominal muscles.  And it can be pedaled while using the levers, allowing exercising the arms, legs, and body all at the same time.  This reworked secondhand machine cost me around seventy dollars total plus some enjoyable design and shop effort.  I like it better than multi-use exercise machines I have seen advertised for thousands of dollars.  Many of them don’t dare publish the price, but they publish tips to it, such as “$4,000 cash back.”  No comment.  


Did you ever ride a bicycle backward?  Let me clarify that: Did you ever sit backward on a bicycle (sitting on the handlebars and facing backward) while pedaling the bicycle forward?  Try this only in an empty parking lot or some other space where you won’t run into something, because you will be seeing where you have been, not where you are going.  When you are sitting backward, reversed leg action is required in order to pedal the bicycle forward.  You will be sitting on the center of the handlebars facing aft, while holding the handlebar grips with your hands.  From that position you will need to twist your body to steer and balance the machine.  Learning to ride it that way as a stunt isn’t too tough, but high speed from that position is not recommended.

SINGLE-WHEELED EXERCISE

Speaking of bicycles, how about half-bicycles?  I once designed and built a couple of unicycles and learned to ride them.  That takes perseverance and lots of practice, but it is doable by any able-bodied person with the drive to succeed.  The basic physics of unicycle stability is interesting.  We take bicycle riding for granted, and may initially look upon unicycle riding as “impossible,” but that is only because we are very familiar with the former and see little of the latter.  The two machines are quite similar in theory, with the unicycle adding one more degree of dynamic stability to be conquered.  

Most bicyclists would assume that when they want to turn left they turn the handlebars to the left.  Not true.  If you are balanced and going straight ahead and turn the handle bars to the left the front wheel is going to go left, but that will upset the balance and the bicycle and you will fall over to the right.  To turn left you must first turn the handles bars slightly right, which will cause the bike to lean to the left.  Then you can put some left turn into the handlebars and maintain balance.  You don’t believe it?  Ride a bike and try making a left turn by turning the handlebars left first.  But try it gently with lots of room. Wearing knee and elbow pads and a helmet are also advised.  

Turning a unicycle employs exactly the same actions, but one thing becomes more complex.  On a bicycle we turn the front wheel with respect to the rear wheel.  On a unicycle there is no rear wheel.  With a single wheel the only way we can turn it is with body English—twisting the hips and legs with respect to the upper body.  

OK, we now know how to turn a unicycle, but with only one wheel how do we keep the darn thing from falling over forward or backward?  It is simple in theory.  You already know how to stand and walk.  In walking if you start to fall forward you put more weight on your forward foot in order to regain your balance.  It is the same thing on the unicycle.  If you start to fall forward you put more pressure on the forward pedal, which rolls the wheel ahead faster, bringing it back under the center of your body so your balance is regained.  

BRIEF EXERCISE


I go through a stretching and limbering-up routine on top of the bed every morning before I get up.  And before I dress I stand in the middle of the bedroom floor with my fresh pair of underpants in my hand, and drop them onto the top of one bare foot.  Then I kick them straight up into the air as high as I can and catch them on their way down.  I do that twice with each foot.  

Then my self-invented solo game gets harder: I kick the briefs up and over my head and try to catch them blindly behind my back.  After years of practice I successfully catch them behind my back roughly two thirds of the time.  It’s all in the timing and watching how high, at what angle, and in which direction the briefs are going on their way up.  It is not a dangerous game, by the way: I haven’t broken a pair of briefs yet.  

I like the challenge of this game, as well as the exercise.  I am a little shy about it though, so spectators are not welcome, and why I am writing about it I will never know.  Again Mom would say, “Some people don’t have the sense they were born with.”  On the other hand, maybe The Reynolds Brief Kick will become a national fad—but only briefly.  

RUNNING

I like to run.  Wherever I go, I run rather than walk.  At age ninety I still run a hundred yards to the mail and newspaper boxes and back twice a day; and I mean run as fast as I can, not jog.  

Our health clinic has a long hall that I run full bore through whenever I am there.  It feels good.  Of course if the hall is crowded I can’t run, but if there are only a few people walking through it I run right past them.  Impolite?  Maybe, but most people smile, and I haven’t knocked over a wheelchair yet.  If Marianne and I go to the clinic together, she likes to tell startled walkers, “There goes my ninety-year-old husband.”  She seems to be more pleased than embarrassed by my childish behavior.  

I remember sailing by a nurse who worked there.  With a combination smile and critical look she said, “No running in the Halls.”  I replied, “Yes, Teacher” and kept on running.  I glanced back and saw that she was all smiles, but she yelled, “Be careful.” 

I will be careful, but I will continue to use this expedited form of senior-citizen locomotion for as long as I am able, partly because it will help keep me able.  

EXERCISE AT BOEING

One day late in my Boeing career I wanted to talk with a person at the other end of my engineering area, who was way in front of me and walking away from me; so just for fun I chased the guy as fast as I could run.  My engineers and draftsmen were startled, and probably amused, to see their normally sedate dignified supervisor in a new light as I zipped by their desks and drafting tables.  


Boeing has “No Running on Company Property” rules, for safety and security reasons.  But if there was no guard in sight and no foot traffic I always ran in going from one Boeing building to another.  Think how much more fit the populace would be if NO RUNNING signs were replaced with RUN FOR EXERCISE signs.  

At one time my group was located on the fifth floor of the Engineering Building.  There was an elevator of course, but I chose to run up the stairs every day.  There was hardly any stairs traffic, since almost everyone else was using the elevator.  When I first started doing this I pooped out easily and had to walk up the last couple of flights.  But as the weeks and months went by I toned up and got really good at it.  I could run up the full five floors, two steps at a time, and hardly be breathing heavily when I reached the top.  It was more than exercise, it was fun.  


Bob Condon, an engineer I worked with, also liked to run upstairs.  We became curious to know how much horsepower we could put out in climbing stairs.  So we found a couple flights of seldom-used Boeing stairs that had good handrails, and planned a test.  Why handrails?  Because we wanted to use as many muscles as we could, in climbing stairs as fast as we could, in order to get higher power outputs.  We ran up the stairs two steps at a time, while pulling as hard as we could with an arm in “steps” up the handrail.  

It was easy to calculate the horsepower we generated, since we knew our own weights, could measure the vertical distance we climbed, could time how long it took us to do it, and the formula was simple high-school physics.  One horsepower equals 550 foot-pounds of energy expended per minute.  Neither of us was as big or as strong as a horse, so we were expecting the best we could do would be a small fraction of a horsepower.

Surprise!  Timing each other, both of us could put out over one horsepower in climbing those stairs.  We were both in good shape, but we weren’t winning any Kentucky Derbies.  A little research taught us that an average working horse could develop “one horsepower” all day long in such jobs as pumping water out of a mine (before the steam engine was invented.)  Power is the rate of doing work, so doing a given job faster takes more power.  A single racehorse running up a hill could put out a great many horsepower for a short time.  Bob Condon and I would have put out the expected small fraction of a horsepower during an easy all-day hike.

At a different time another Boeing man, Bernard Storey, and I shared interests in gymnastics.  We could both walk on our hands, but we decided that we were also going to learn to climb stairs on our hands.  So every noon he and I would go to the back stairway and practice.  To start with we couldn’t keep our balance up the first step, but after a month or two both of us could climb two flights of stairs on our hands, turn around on our hands at the top, and descend all the way, still on our hands.  

In “push ups” the arms have to lift roughly half the body weight while the feet support the other half.  In walking upstairs on our hands, our arms had to push up or lift all of our body weight once for each step.  I remember being able to do over fifty stiff-body, toes-on-the-flour, pushups when I was a teenager: The full-body pushups in climbing something like thirty steps upside down a couple decades later wasn’t bad.  


The only time I remember demonstrating that alternative way of climbing stairs to anyone was at a family gathering at my grandparents’ house.  There, with an audience of uncles and cousins, I climbed and descended the roughly ten porch steps on my hands.  They probably thought, “Showoff”.  If so, they were right.

Chapter 7

WOULD YOU REPEAT THAT PLEASE?

“One in ten Americans has a hearing loss that affects his or her ability to understand normal speech.  Excessive noise exposure is the most common cause of hearing loss.”

                                                                          American Academy of Otolaryngology

Previously I wrote that I have a bad neck from abusing it too much in tumbling and trampoline activities.  And I wrote that I have some lung damage from breathing second-hand tobacco smoke.  But there is another physical ailment that affects my quality of life more than either of those two.  And like those two, this one could have been reduced if we had known as much then as we do now.  


We have all read or heard, many times from different sources, that loud noise or loud sound of any kind is damaging to our hearing.  Those warnings lead people who care about their own futures to try to avoid loud noises and noisy environments, or to wear effective ear protection in such environments.  But a much-too-high percentage of our population, the young in particular, have a bulletproof, “It won’t happen to me,” or “the-future-be-damned” attitude, that causes them to ignore good advice until it is too late.  

When I was young ear protectors were unknown, there were no laws to control noise pollution, and the fact that loud noise over a period of time will seriously damage human hearing was little known.  


In my younger days my unprotected ears were exposed to other-people’s fireworks, to my own hobby explosions, to un-muffled model airplane engines at 90 to 100 dB, and worst of all, to the environment of the kiln area at the Cement Plant where I worked one summer.  There the steady-state noise level was well over a hundred dB I am sure.  In order to make ourselves heard at all we had to stand with our mouths within six inches of the listener’s ear and yell.  No ear protection of any kind was provided or suggested.


In my early years at Boeing I was also exposed to high sound levels.  The noise of a pneumatic rivet gun hammering away on a sheet-metal airplane wing or fuselage was much like a machine gun firing.  And it wasn’t just one rivet gun at a time; a dozen or more could be going simultaneously.  And again there was no ear protection, even for the riveters themselves.  Remember that it isn’t just how loud the noise is, the length of time the victim is subjected to it is perhaps an even more serious factor.  I am sure there are thousands of very hard-of-hearing former Rosie the Riveters all over the country at the present time.  

I now have a good pair of cup-type ear protectors, and wear them for noisy work such as using a powered leaf blower.  Better late than never, but unfortunately most of the damage is already done.  If I had had ear protectors back then, and had sense enough to wear them, my hearing might not be marginal, even with wearing hearing aids, today.  


I wasn’t exposed to these loud noises for very long or often, and I didn’t need hearing aids until the last decade or so.  My Dad worked in that super-noisy cement plant for thirty-some years, and from that exposure his hearing was already getting bad at age 35.  For the last three decades of his life he had what the ear doctors call “profound deafness.”  He used a number of different types of hearing aids, as better ones were developed.  His first set had a box of vacuum-tube electronics and batteries carried under his coat on a strap around his neck, and a pair of big black earphones like we used with radios before loudspeakers were invented.  At his death, thirty-nine years ago, he had analog transistor hearing aids—but they were poor compared to the custom-programmed digital aids we have today, like the ones I am wearing right now.  

But please don’t abuse your ears thinking it won’t matter because you can always use hearing aids.  Good modern hearing aids are wonderful, but they aren’t anywhere nearly as good as normal natural hearing.  Protect it while you still have it.  The aids are a darn nuisance: “Where did I leave them?  “The battery is dead and I am fresh out of new ones.  “Sorry, I didn’t hear that.  Repeat that please.”  “I can’t understand what they are saying, let’s go home.”  And hearing aids don’t work well on telephone calls for many people, including me.  


How do I say this without insulting the generation that thinks good music has to be very loud?  I don’t know how so I won’t try.  Frequent exposure to loud music, whether at concerts, by home equipment, or by earphones from any kind of personal music device, is a sure formula for serious hearing problems in later life.  I hope some of those who desperately need it will get the message and act upon it before it is too late.  

Chapter 8

BOEING
ROSIE THE RIVETER



Francis Reynolds started work at Boeing in Seattle on July 1, 1941.  I worked the night shift and went to the University of Washington in the daytime.  My first job was to inspect “driven” (installed) rivets that held the B-17 “Flying Fortress” four-engine bombers together.  The riveting itself was done with pneumatic “riveting guns.”  The work was repetitive and extremely noisy as just discussed.  

If you are old enough you will remember the phrase, “Rosie the Riveter.”  Most of the riveters were women.  The Rosies came from all over the country to make good money working in defense industries and to help with the war effort.  Why women riveters?  There were some men riveters too, but a high percentage of the working-age men were in the service, and those who weren’t usually had more mechanical knowledge and more physical strength than the women, therefore they could qualify for defense jobs that paid more than riveting did.  Riveting could be taught in a very short time.  

There were as many types of Rosies as there are types of people anywhere.  Some were educated and some were not.  Some were hard workers, and some were goof-offs.  Most of them were single and in their twenties or thirties.  


Airplanes are designed to be as light as possible.  That means that each part must do its job or a resulting weak spot might fail under extreme conditions and cause a crash.  So each of Rosie’s rivets needed to be properly driven.  If she slipped a little and drove one or more rivets poorly, it was her duty to drill them out (remove them), insert new rivets in the same holes, and try again.  

As she became experienced, most of her driven rivets were OK.  After she finished riveting a section of an airplane an inspector was scheduled to check her work.  As one of those inspectors, I would examine and attest to the acceptability of each properly driven rivet by making a mark on its driven (inside) end with a green “grease pencil.”  But if one of Rosie’s driven rivets wasn’t good enough it was my job to put a red grease-pencil mark on it.  When I was through inspecting a section of her work she would be sent back by her boss to drill out and re-drive all of the rivets I had marked red.  Then I would come back, check her rework, and mark those particular rivets green if they were now OK.  

Depending upon the skill and experience of the riveter, the percentage of bad rivets might run from zero to ten percent or more.  If a particular riveter was consistently doing poor work (therefore wasting money and production time) I would have to go to her supervisor and point out that this Rosie just wasn’t cutting it.  (If he thought that I was being too critical of her work he was free to go to my supervisor and complain.)  

Of course there were a few workers who would try to cheat.  For instance if a bad Rosie could get ahold of a green grease pencil, she might try to wipe off some red marks of mine and substitute green marks.  If I spotted her trick and called her on it, she might claim that I missed the bad rivet the same as she did, and that it was I who had marked it green.  But I had a tiebreaker: an inspection stamp (a rubber stamp with my inspector-number on it).  With my stamp I could put my “John Hancock” beside a rivet I marked red.  

The would-be cheaters and goof-offs were few however.  Most aircraft workers are very conscientious and proud of doing good safe work.  I have used the term “Rosie” here because the media adopted that name to identify these wonderful women workers.  According to Wikipedia, the name may have come from “Rose Bonavita, who drove 3,345 rivets on a single torpedo bomber in 1943.”  There were six million Rosies throughout the United States during World War II.

TOOLING

My next job at Boeing was as a “tooling engineer.”  In industry the word “tools” means far more than hammers, screwdrivers, wrenches and saws.  A “tool” is any object used to facilitate work.  In an aircraft factory there are hundreds of special tools, each designed for doing one particular job only.  Common types of such tools are templates, patterns, molds, dies, mandrels, jigs, and fixtures.  Most of them are far bigger than a screwdriver: A major assembly jig might weigh a ton or more and be fifty or a hundred feet long.  Tooling engineers are the people who determine what kind of custom tool would be the best to accomplish each job on a particular airplane model, and who design those tools and have them built by the tooling shops.  

Tooling engineers (like most other types of engineers) need to know a lot more than they can learn in college; they need practical experience in the industry.  My initial assignment was in “tool planning.”  A week or so after I started, my supervisor asked, “Francis, how much time do you spend out in the shops each day?”  “Oh, oh”  I thought I was going to be reprimanded for wasting time in the shops, so I minimized my estimate: “Oh, maybe a half-hour a day, I am interested in how things are done.”  I was relieved by his response: “Not enough.  That is the place where you will learn the tooling business.  Spend several hours a day in the shops, at least at first.”

An older tooling engineer by the name of Henry was a conceited pompous ass.  One day (when the supervisor wasn’t around) he proceeded to show a group of us beginners how “important” he was.  He took a new lead pencil and deliberately jammed it against his desk, breaking it in two.  Then he yelled for the secretary to go to the supply counter and get him another box of Number.2 pencils, “No, make it two boxes.”  When he got the new pencils he broke some of them on purpose as well.  He certainly impressed us, but not favorably.  Making his senseless vandalistic demonstration particularly maddening was the fact that this was wartime, and most things were rationed.  The pencils had rubber erasers, and rubber was in critically short supply.  It was almost impossible for private citizens to get new tires for their cars, Scotch Tape™ was impossible to get because the adhesive on it contained rubber, and of course rubber bands were out.  Fortunately I didn’t have to work with Henry for long.  

SALARIES 


My salary on my first job at Boeing, in July 1941, was $120 per month.  In the Navy in World War II my pay was $21 per month (plus room, board, and uniforms).  My wife got an even smaller monthly allowance as a serviceman’s-spouse.  After discharge in May 1946, I accepted a Boeing position at a salary of $170 per month.  In 1967 I left Boeing for a year to be the Engineering Manager of INTERMEC CORPORATION.  There my salary was $20,000 per year.  From there I went back to Boeing.  When I retired from Boeing on July 1, 1981 my yearly salary in engineering middle management was $42,400.  Now some kids fresh out of college can earn more that much.  Inflation is eternal.  

WARE LANTZ


Going back to 1941: at the University of Washington, as part of my mechanical engineering curriculum, I took a couple of basic courses in electrical engineering.  The lab instructor for those courses was a young man named Richard Ware Lantz.  In addition to being an excellent teacher, I remember that he designed and built the first radio-controlled object I had ever seen operate.  It was a rowboat fitted with an electric motor and propeller, a car storage battery, a vacuum-tube radio, plus a transmitter on the shore.  Part of the time the boat did what Ware ordered it to.  


Some years later, after the war, Ware was hired by Boeing on one of the first guided-missile projects.  It happened that I was also on that Boeing program.  He and I were in many Boeing programs together for thirty years or more.  


Ware is my kind of guy.  He was trained as an electrical engineer, and I as a mechanical engineer, but both of us love to design and build things, and love technology in general.  Our families have now been good friends for over sixty years.  Ware’s son Paul and my son Greg are now both engineers along with their fathers, and the four of us have had an e-mailing foursome, examining a number of different technical problems and curiosities.  Some of these “problems” are interesting but trivial, and others are of earthshaking importance.  Primarily, we are exercising our brains and enjoying the informal teamwork, along with each other’s company via cyberspace.  


SUPERVISION AND MANAGEMENT


I remember the day in 1954 when I was asked if I would like to become a Boeing supervisor.  The question hit me kind of cold: I hadn’t really thought of myself as a manager; I was enjoying being just a working-level engineer.  Management would mean a higher income, but becoming rich was never one of my goals.  I was making a comfortable living for my family and myself, and keeping up with or surpassing the Joneses was of little concern to us.  And I had observed that many supervisors became (or always were) driven workaholics who spend most of their time at the office and neglect their families and personal interests.  I knew I would never fit that mold comfortably.  I was too much of an individualist, and I had too many strong interests outside of Boeing.  I accepted the supervisory rating with mixed feelings.

A good manager helps develop his or her people.  An essential aspect of that is giving them responsibilities that will stretch their wings.  They need to be allowed to do their job without too much managerial interference.  Before being promoted I had the fun of personally designing things—the fun of doing the engineering.  After I became a manager I was still an engineer at heart, but my design wings had been clipped.  I had to let my subordinates make decisions that I had enjoyed making personally before.  

And even though I often thought I saw better ways of doing jobs than they were proposing, I had to give them some rope and let them do it their way.  It is by making mistakes that we all learn the most and remember the longest.  But on occasion, when I was convinced that doing it their way would likely impact the costs, schedules, performance, safety, or reliability of the product, I had to insist that we do it my way.  Of course if it were I who was wrong it would be my butt instead of theirs.  Actually the manager must take full responsibility, regardless of who in his organization made the decision.  Likewise the manager has the responsibility to get rid of people who make too many wrong decisions.  

The hiring process was enjoyable, except when I had to reject an applicant.  Laying off or firing people was still more difficult, especially if they were nice people and good workers, and double-especially if I knew they had families to support, and that they were just able to make ends meet before I had to let them go.  The politically correct word is “terminating” rather than “firing,” but the first word doesn’t leave any more food on the table than the second.  Fortunately, in a big company like Boeing, if employees weren’t able to adequately do the job they had, but were responsible and ambitious, it was usually possible to reassign them rather than terminate them.  

At one point the personnel department asked me to take a mathematician who had somehow been classified as a Boeing engineer.  I gave the fellow a mechanical design job, and went to check how he was doing in a few days.  On his drawings I spotted a feature that would have been next to impossible to build.  I asked him how he was going to do that.  He didn’t know how, but he informed me that he didn’t have to make it, he only needed to draw it: making it would be the shop’s problem.  Wrong answer.  We transferred him to an area where he could use his mathematical skills.  

One of my “new-hire” male draftsmen happened to enter a Boeing elevator occupied by a lone girl worker.  He chose to fondle her and inquire if they were real.  He was ushered off Boeing property in an hour or less.  I was the guy’s manager, but I had no part in the matter: he was already out the door when Personnel told me about the incident.  Did the girl sue?  Back in those days, I doubt it, but she got prompt action.  


WAYNE MISENAR


Wayne was an “Engineering Aide” in the Boeing Electronics Unit I supervised at that time.  He was a very good self-made engineer.  We hadn’t been able to pay him what he was worth, because he was at the top of the engineering-aide pay scale, and we were unable to reclassify him to Engineering because he didn’t have a college engineering degree.  By chance, at about the same time, there was another supervisor reporting to me who wasn’t doing his job well, and I needed to replace him.  But with whom?  Suddenly the answer was obvious: “Wayne Misenar.”  Fortunately, Wayne, who was in a different one of my groups, knew the business of the group needing a replacement supervisor very well.  

All Boeing “Engineers” must have an engineering degree, but strangely, there were no degree requirements for engineering supervisors.  So we promoted Wayne to engineering supervision and, gave him the raise he deserved.  He took over the position and did an excellent job of it.  

Every six months all of the supervisors of an engineering section at Boeing would meet for a “Totem-polling” session to decide how to divide up the “merit-raise pool” that section was being allowed to spend.  In other words, to decide which engineers would get a raise, and how much.  Undertandably each supervisor would fight to get as much money as he could for his own people.  Yes, “he;” there were no women engineering supervisors at Boeing in those days, and almost no women engineers.  


My son, Greg, graduated from the University of Washington in engineering and applied for a job with Boeing in 1977.  I wanted to get him into my own organization, but Boeing has regulations against spouses or their children working in the same organization and reporting to each other.  These are good rules, for obvious reasons.  We hired Greg and assigned him to Wayne Misenar’s group so he wouldn’t be reporting directly to me.  However, during totem-polling sessions, when Greg’s name came up I had to excuse myself and let Wayne and the other supervisors decide whether Greg merited a raise or not.  


Speaking of family members: Now, twenty-nine years after I retired, our daughter Julie Reynolds has an excellent position at Boeing, and Greg is a management engineer in a California company.  

MINORITY EMPLOYMENT QUOTAS

In the 1970s there was a lot of government pressure on Boeing, and other industries having government contracts, to hire more women and more people classed as Minorities.  The Personnel Department was, in turn, putting pressure on all supervisors to meet  “Minority Quotas.”  We were also to hire more supervisors from minority groups.  The “lead man” for one of my drafting groups, Bob Lee, happened to be Chinese.  So we promoted Bob to supervision.  And we made Eugene Young, an African American, a supervisor.  Dorothy Gilmore was doubly valuable as far as filling minority quotas went, because she was a female engineer, and Japanese.  


Leaving Boeing for a minute, but not changing the subject: My brother, Vance, was a supervisor in the Georgia-Pacific Pulp Mill in Bellingham.  He also had to meet Minority Quotas.  It was known from our own family history that he and I are one-sixteenth Native American, so Vance successfully declared himself a minority person in order to meet the quota for his group.  It is interesting that the government didn’t seem to care what percentage of a minority race a person was, and there was no requirement for stating the percentage—or for proving that there was any minority blood in the person claiming it.

FRANK MAYTONE

For many years Frank Maytone, a very creative guy, was in my Electromechanical Design Group.  At one point we received a request from the Boeing Gas Turbine Division (yes, Boeing built small gas turbines for a few years.)  What the turbine people wanted from my group, and were unable to design for themselves, was a special “slip-ring” assembly for some test work on their turbines.  The slip rings would have to operate at 50,000 revolutions per minute (the speed of the turbine), carry sensitive stain gage signals at that speed without distortion, interference, or significant loss, and run at that speed for an hour or two without burning up or wearing out.  Take my word for it; these were very difficult specifications to meet.  

We spent a month or two trying several approaches that failed, and were close to telling the Turbine Division that we weren’t smart enough to solve their problem.  But one day Frank Maytone came into my office with a broad smile on his face and announced, “I know how to solve the slip-ring problem.  We can build a special slip ring assembly and fill its case with water.”  I replied, “You don’t understand the problem, Frank.  These are electrical slip rings, and water is a partial conductor of electricity.  It would short out the signals.  Forget it.”  

Frank left my office without arguing.  But several weeks later he was back, and said “It works.”  I asked, “What works, Frank?”  I had forgotten all about his dumb idea.  He took me out to our laboratory and showed me the water-filled slip rings unit he had designed and had somehow gotten the shop to build without authority.  He had the rings running at greater than the required fifty thousand RPM, they were carrying the signals without loss or distortion, and they were not overheating.  It became obvious to my slow brain that Frank’s system didn’t violate any laws of physics in this case, and it had three or four major advantages over anything else we had tried.  It was the perfect solution.  

We made formal drawings of a Maytone slip-ring assembly to fit the Turbine Division’s needs and built some units for them.  The turbine people used them with great satisfaction.  Frank was awarded a US Patent on the invention, and Boeing licensed the patent to an instrumentation company.  A Turbine Division supervisor and I wrote a technical paper on Frank’s invention and its use.  The paper was presented at the American Society of Mechanical Engineers annual meeting at Philadelphia in 1963.  

All of this because Frank ignored his boss and did what he knew was right.  Oh, I should mention: Frank Maytone never went to college.  

DRILLING DRILL ROD

One day my group sent a drawing for an engineering test device to the developmental machine shop.  One part in the device was a steel shaft with a concentric hole in one end of it.  We had specified that this shaft be made from “drill rod,” a special steel rod available in hundreds of different accurate diameters.  Drill rod is what drill-manufacturing companies make twist drills out of.  The next day or two I, as the manager who signed that drawing, received a phone call from the foreman of the shop.  He started out, “If you think a hole can be drilled in this drill rod, you are going to have to come down here and do it.”  I answered, “OK, I will be right down.  Where are you located?”  

I am sure this caught him off guard.  He hadn’t expected me to accept his challenge: That was only his polite way of saying: “You stupid engineers should know that drill-rod can’t be drilled, because that is what drills are made of, and they are much too hard to be drilled.”  What that relatively inexperienced shop foreman, and the machinist he had assigned to the job, didn’t know was that drill rod isn’t “full hard.”  It can be worked if the right procedures are followed.  Only after a drill is machined from drill rod, it is heat-treated to its final extreme hardness.  The foreman also didn’t know that the engineering manager he phoned happened to have an excellent home shop of his own, and had drilled drill rod many times.  


I went down to the shop, shook hands with the foreman and the machinist, asked whether the piece of drill rod they handed me was of the oil-tempering or the water-tempering type, checked the sharpness of the point of the drill they gave me to use, set the lathe speed to where I wanted it, asked for some cutting fluid, collet-chucked the part and drilled the hole with no trouble.  The three of us parted with hardly a word or facial expression.  The engineers won that round.  The next day a shop person may well have shown an engineer or two that what they asked for really couldn’t be done.  

MEETING THE SPECIFICATIONS


At one time I was the chief engineer on a proposal competition to provide the customer (NASA, I think it was) with a special small rocket design.  We had a formal specification document or “Request For Proposal” from them, which spelled out all of their requirements.  One requirement was that the rocket must have a calculated MTBF (Mean Time Between Failures) of a certain number of hours.  Our Reliability Group went through their usual mumbo jumbo (which I understood only in part) and came up with an MTBF number for our design.  

But there was a problem.  Their number was moderately shy of the MTBF requirement in the NASA Spec.  We could see no way to improve our proposed design with regard to reliability, and our proposal would have been rejected by NASA as non-compliant if we submitted it with the reliability-group’s MTBF.  Knowing from practical experience that this was all a word game, at this point anyway, I went back to the reliability group, explained the problem to them, and asked them to please reexamine their calculations for possible mistakes, and to see if they would like to change any of the assumptions they had used.  I stressed that they were not to lie or write anything unprofessional in their possible revision.  In a day or two they came back with a new analysis that met the NASA MTBF requirement.  But another aerospace company won that contract, and we never learned what the real mean-time-between-failures for that rocket would turn out to be—if it could ever have been determined.  

CLASSIFIED?


In 1952, when I was on the design team for the BOMARC guided missile, I wrote a general-interest article on guided missiles for publication in THE BOEING MAGAZINE.  Some aspects of BOMARC were classified, so I had to watch what I wrote.  One day, well after I had submitted the article for security clearance, the Project Engineer came to my desk and said, “The Pentagon is on the line, Francis.  They are asking if there is any classified material in that article you wrote.”  I replied, “No Dick, it is all unclassified.”  He took my word for it, went back into his office, and told The Pentagon that the article was OK.  I thought it both laughable and a bit scary that I ended up giving national security clearance to my own article.  

LEROY PERKINS AND THE CONTROL SYSTEM


With a name like “Leroy,” Perkins had to be good.  He was good, but we called him “Perk” anyway.  Perk, an electrical engineer, was several years older than I.  He was my boss at two different times during my Boeing career; the last time was on the “Dynasoar,” Program, a Boeing forerunner of the Space Shuttle.  


But my first significant association with Perk was hobby-related, not Boeing related.  At home I was working on a digital “twenty-channel” radio-controlled scale model of the Seattle Fireboat “Alki.”  (There will be more on that model project in the next chapter.)  The model fireboat needed remote control of many different functions that included: forward and reverse, throttle-control, steering, operating three different fire-fighting pumps, proportional azimuth and elevation control of the fire-fighting nozzles in order to direct the water on the fire, raising and lowering a tower equipped with a fire nozzle, controlling three different sets of navigation, flood, and search lights, and controlling the siren.  (The bilge pump was automatic).  


That would be a fair sized undertaking today with modern electronics, but in those days, starting in January 1949, it was an enormous challenge.  That was before the transistor was invented, and therefore many years before integrated circuit “chips” were available.  All of the electronic circuits in that complex model-boat system had to use vacuum tubes and relays.  

At that time the only hobby radio-control systems one could buy were single-channel (could do only one thing at a time) and were only “on” or “off” systems, (not proportional control).  The reliability of these early systems was very poor, and they were definitely not “user friendly.”

I had been talking about the model fireboat hobby effort problems with some interested engineers in our BOMARC guided missile project during lunch periods, and Perk was one of the participants.  One day he conceived of an electro-mechanical digital device that could “multiplex” commands to all of those model-fireboat controls, using only two radio channels.  From Perk’s basic concept I further invented, designed and built the mechanism in my home workshop.  

Those familiar with the invention-and-development game know that there are lots of growing pains associated with most inventions.  If it hasn’t been done before we don’t know how to do it and must learn.  What looks like it will work on paper, seldom works the first time we try it.  Murphy’s law sees to that.  I had to design, build, redesign, and rebuild that mechanism seven times before I had one that worked.  That, by the way, is just what happened with the soft drink “7-UP.”  Obviously, “1-UP” through “6-UP” must have failed.  But finally, “7-UP hit the spot.”  The seventh model of our remote-control invention worked.  We took the model fireboat to Europe in 1960 and won a world championship.  (More on that in Chapter 9.)


By chance, Boeing had a surprisingly similar and difficult remote control design problem at the same time.  The Boeing electronic types were busy designing vacuum-tube circuits to control the BOMARC missile, but they were appalled and dismayed at what it would cost, how heavy it would be, how unreliable it would be, and how much battery power and energy it would need.  

At that point it occurred to Perk and me that remote controlling a guided missile is an awful lot like remote controlling a model boat or airplane, and that what Perk and I had invented to control the model fireboat could control a guided missile just as well.  I made a presentation on the idea to my management, and they liked it.  The BOMARC guided missile ended up being controlled by a system invented to control a hobby model boat.  But first there was a little legal matter.


In those days Boeing engineers had to sign a Patent Agreement document to the effect that all inventions made by the employee were the property of Boeing, whether or not the inventions related to company business, whether or not they were invented on company time, and whether or not company facilities or materials were used.  (Several years later federal laws were passed that made such claims by employers illegal.)

To comply with the Boeing Patent Agreement I had submitted an Invention Disclosure to the Boeing Patent Staff on the boat-control device when Perk and I invented it.  In about a week the Patent Staff sent me an official Boeing letter stating that Boeing had no interest in control systems for “toy boats,” and that they were returning all rights to the invention to Leroy Perkins and me.  


After Boeing decided it would use this invention in BOMARC, I reminded my boss that Boeing no longer owned the invention, since the Company had given it back to us—but Perk and I would be glad to sell it to them.  It took a little maneuvering and a little pressure from outside the company, but they did buy it back from us.  (For some reason we had a lot of trouble getting Boeing releases on our private inventions after that.)  

The basis of our deal with Boeing was a royalty agreement.  Perk and I received royalties for each unit of our invention that was installed in a guided missile.  I was assigned the responsibility for developing the Boeing version of our invention—so I ended up getting paid a salary, and royalties, to work on something I had previously worked on without pay for the pure joy of it.  And I had all of the manpower I needed for the job, and the Boeing shops at my disposal.  Pretty neat.

In 1957 Perkins and I received U.S. Patent 2,795,773 on the control-device invention, and I received three more patents, numbers 2,794,178, 2,836,673, and 2,859,297 on improvements and variations of the invention.  (Patent numbers will be of  no interest to most readers, but I include the numbers here and in Chapter 10 for the benefit of those who may wish to examine the patents online in order to understand the details of the inventions.)

The Boeing “bean counters” estimated that our invention, (known as the “Word-Storage Relay,” or “Selector Relay,” or “Perkins-Reynolds Switch” eliminated three hundred and fifty vacuum tubes in each missile.  Our device was roughly the size of a human fist, and only one was required per missile.

Perk and I stopped receiving royalty checks on it when a transistorized version of BOMARC was developed several years later.  Transistor circuits could control things less expensively, more reliably, with less weight, size, and power consumption, and many times faster.  

Speaking of operating speed: When Boeing was considering buying our invention, my boss reminded me that the digital control speed on BOMARC was a hundred bits per second, and he asked, “Can your gadget operate that fast, Francis?”  Without hesitation I answered, “Sure George, no problem.”  What I didn’t tell him was that Perk and I had designed the model boat system to operate at twenty bits per second, and I hadn’t succeeded in getting it to work at that speed yet.  Sometimes we need to have faith in ourselves and stick our necks out.  We designed and built a Boeing version of the invention and had it successfully operating in tests at 205 bits per second in a couple of months.  So Reynolds didn’t get fired.  The slightly later transistorized missile system operated at 1,000 bits per second.  With integrated circuits, the computer I am using fifty years later is operating at two billion bits per second (2.0 GHz).  We have to crawl, and then walk, before we can run.

COE WESCOTT 


Coe Wescott had outfitted an old full-size Model-T Ford with some simple radio control of his own design and construction while he was still in high school.  Now we routinely unlock and lock our cars from a distance, and such things no longer seem mysterious, but Coe was doing that type of thing in around 1945.  From this and other achievements, it was obvious that this kid (he was ten years younger than I) was brilliant.  Coe didn’t work for me to start with, but he transferred to my group shortly after we met.  He and I became close friends and worked on many projects together, both at Boeing, and in our technical hobbies.  


Coe had one of the sharpest technical minds I have ever associated with.  But he wasn’t a mathematics person, or much of a formulas person; he was a hardware person.  He was the only person I have known who wouldn’t bother to make electronic circuit diagrams for his own use first: the needed diagram was all in his head.  Knowing the requirements of a circuit, no matter how unique or complex it would need to be, he would just sit down with a soldering iron and a big assortment of resistors, capacitors, inductors, diodes, vacuum tubes, or transistors and integrated circuits of different values and types, and start soldering parts together the way he saw the circuit in his mind.  When he was finished, the circuit would work.  

Coe designed and built all of the electronics associated with the Perkins-Reynolds invention in the model fireboat, and he, my wife, and I took the boat to Europe in 1960.  (More on that in the next chapter.)  

Coe went on to high-level management positions in Boeing engineering, and he was selected as a Technical Fellow of The Boeing Company in 1990.  He had to retire in 1991 because of an inoperable brain tumor.  He died shortly after that, and I delivered the eulogy.  Coe was only sixty-one.  Why couldn’t that tumor have picked a lesser brain to invade?    

Chapter 9

A NERD’S UNIQUE HOMEMADE TOYS

BEWARE

This chapter will contain ego displays that may be found objectionable to some readers.  Other chapters have not hidden the fact that Francis Reynolds likes to design and build original things.  He usually uses the word “design” before the word “build” because the designing, the original-thinking part of the process, gives him more satisfaction than the building phase itself.  (The guy sounds like an engineer.)  

Along with his previous admissions of being an individualist and somewhat of a loner, he notes that many people build things, but far fewer design what they build.  Francis feels like he is not doing his job when he builds something using someone else’s design or plans.  With few exceptions he designs everything he builds.  But he has a general rule that he won’t build anything that he can buy.  If it is on the market someone else has already had the fun of developing it.  And a mass-produced item will usually cost far less than he could make it for.  

RC FIREBOAT  


In the BOEING chapter you read about a control system that was invented for a model boat and was also used to control a guided missile.  Now let’s talk about the boat.  

In early January of 1949 Dr. Ted Houk, Commodore of the Seattle Model Yacht Club, got an idea for a club-project.  He proposed they design and build an exact-scale radio-controlled model of the Seattle Fireboat “Alki.”  Ted, who had heard of my early work on radio-controlled models, wanted to involve me in designing and building the model.  He outlined all of the wonderful things the model was going to be able to do, including putting out actual fires on other model boats.  Then he said they intended to christen the model on the Fourth-of-July.  Having visualized the extreme complexity and magnitude of the project while he was talking, I asked, “Fourth-of-July in what year?”  Ted was serious.  He thought that if we applied ourselves we could do the whole job in six months.


We did design and built the model—but it took nine-and-a-half years, not six months.  It required roughly six thousand man-hours of effort.  The model is 1/20th scale, six-feet long, and weighs eighty-three pounds.  The yacht club per se dropped out of the project after the first several months: Doctor Houk, Leroy Perkins, Coe Wescott, and I did almost all of it.  


Our model was a great success.  It put out fires on other model boats, and had some other interesting tricks.  The model even talked, via a microphone at the transmitter and a speaker on the boat.  The model was demonstrated in many places, including the “Seattle Seafair” and at a California Firemen’s Convention in Sacramento (all expenses paid).  

Coe, my wife, and I took the model fireboat to England in 1960 (at our own expense) where it won first place in an international competition.  We flew over, but we couldn’t afford the excess baggage charges to take the big heavy boat by airplane, so we shipped it and all of its support equipment on a freighter.  

The Alki model was going to England to compete and then come back to the United States, but we soon learned that Her Majesty’s Customs regarded it as taxable merchandise.  On the shipping manifest there was a blank demanding to know the value of the shipment.  We had to pick a number.  We might have said that the fireboat model was worth 6,000 man-hours times some reasonable dollars-per-hour rate.  That would have been a very high figure.  Arbitrarily I put down a value of $5,000 (1960 dollars).  

Some time after that paper work went in I received a bill from Her Majesty’s Customs, via our American shipping agent, via that agent’s British counterpart, for an import duty of $2,500 American converted to Pounds Sterling.  What?  Twenty five hundred dollars was a lot of money in 1960.  It was explained to us that “Model Boat” was not an item listed in their Custom-Rates books, so to play it safe they decided on an import duty of half the declared value of the “merchandise.”  We pointed out that the model was not for sale, and it would be coming back to the Unites States.  They asked, “How do we know you won’t sell it when you get it into the UK?”  But Customs promised we would get the duty money back if the boat was indeed shipped back out of England.  We somehow scraped up the additional and unplanned $2,500 and went to Europe.  

After the contest, when the model left England, Customs did return the duty money—to the shipping agents—not to us.  The shipping agents had not yet billed us for their services, and since they were holding our duty refund they were in a commanding position to decide what we owed them.  They probably figured that any persons who would ship a big heavy model boat overseas just for a contest, must be “rich Americans,” so we were fair game.  As I recall, far less than half of the duty money was returned to us.  The agents paid themselves well.


The regatta, at Poole, west of London, was for all kinds of radio-controlled model boats.  Our model was by far the most complex and impressive-performing boat in its class.  When our turn came, the Alki cruised up to the front of the judge’s stand, stopped, and it told the judges (in an American accent) what it was going to do.  Then another original boat, which we had brought along, sailed out to the middle of the pond and caught on fire.  With both Coe and me manning the control panel of the transmitter our fireboat raced to the burning craft with its siren screaming, and put the fire out.  Then the fireboat model connected a line to the burned hulk by remote control, and towed it back to shore.  (That last trick wasn’t as difficult as it sounds, but it would take too long to explain here.)  

The fireboat model has three fire-fighting pumps that put out a total of fifteen gallons of water a minute, and shoots it to a maximum distance of thirty feet.  There are nine firefighting nozzles mounted on “monitors,” most of which are remote-controllable in both azimuth and elevation.  The model has twenty channels of radio control, thanks to the unique system we had invented for it.  


After we won first place, the regatta committee asked us to run the model around the pond close to shore, so that all the spectators could see it up close.  During that circuit we demonstrated some of the boat’s features.  Unfortunately, at one point the boat’s pumps came on when they weren’t commanded to and got a few startled and displeased onlookers wet.  We apologized.  

The second day of the competition, we were again asked to demonstrate the model.  And at the same place on its tour around the pond it chose to wet down some new onlookers.  We were thoroughly embarrassed, and the announcer on the PA system made a not-entirely-friendly comment about “Yankee sense of humor.”  We again apologized, trying to convince them that it was an accident, and World War III was avoided.  Coe and I did not squirt them on purpose, honest.  It was a glitch in the system each time.  Since it occurred at the same place each day we decided that there must have been a weak spot in the radio signal at that point for some reason not evident to us—such as radio-wave blanking.  It might be compared to the modern problem—“You are breaking up”—at certain locations with cell-phones.  


Back home we operated the fireboat model occasionally for many years, from the Reynolds’ dock on Lake Sammamish.  The boat had three different sets of lights: navigation lights, floodlights, and a remotely directable searchlight.  Sometimes, on very dark nights, we would send the boat out quite a way, then turn off all the lights on it and continue to run and turn the boat in a random manner.  After a minute or two of this blind cruising, the game was to guess where the boat was going to show up when we turned its lights back on.  There were some considerable surprises.  


Another activity was to run the model out to a fishing boat in the lake, and park beside it.  We could then have had the fireboat announce, “Watch out, you are going to get wet.”  Actually I don’t think we ever carried out that threat.  It would not have been funny to the victim, it was unprovoked, and it invited retaliation.  An irate recipient of a gallon or so of water generously applied would have had been just cause to bash the model with an oar, grab it and sink it, or run over it with his own boat.  But the model did cruise out to fishermen and talk to them.  We never knew whether they talked back to the model, since this was one-way communication, like broadcast radio.  

Years later the model fireboat was loaned to a fire-fighting apparatus museum located at Seattle Center.  Still later we loaned it to the Marine Division of the Seattle Fire Department, where it is still on display.  At the time of donation the captain invited me to take the helm of the “real” diesel-powered Alki Fireboat.  It was horribly noisy, vibrated violently, and was much harder to steer than our radio-controlled model.  

If the Seattle Fire Department ever gives up the model, it is destined for “The Last-Resort Fire Department” (museum of fire trucks and other fire-fighting equipment) in Ballard, WA.  The full-size Alki will also soon be retired.  Both the big boat and the model will live on as museum pieces.  

FROGALOG

Three years ago my good friend Dick Eagle had an idea for a unique radio controlled “thing.”  Dick and his wife Peg own a sailboat; and they socialize and kid with other sailors.  Dick’s idea was to build a radio-controlled floating “log” that would appear to be just drifting, but would actually slowly sail to where he wanted it to go.  And, the log was to have a squirt gun of some kind, so it could creep up on unsuspecting people and squirt them.  

Dick is a creative guy and a good man with tools, having restored an antique Land Rover among other things.  Dick also had some radio-control experience in helping his sons with an RC boat model.  But he was reluctant to tackle the squirting-log project alone.  When he told me about the idea, I realized that it would be a lot like the model fireboat project, but far simpler.  I was delighted to get to work with him to design and build such a robotic prankster. 


At the time I happened to have a commercial oversize plastic frog that originally had a motion sensor in its mouth, rigged so that when someone walked close to it the frog would croak loudly.  It had outlived its novelty in that mode, so the frog was mounted on top of a log, and the frog was rigged to squirt water out of its mouth.  The frog on a log, became just “Frogalog.”


A solid round section of a log would roll over, would be too heavy to carry around easily, and would have no room for the equipment we needed to install in it.  So we used only the bark shell from a two-foot-long section of log, and used only the “upper” half of that bark shell.  We put some Styrofoam for flotation in the lower part of the half-shell so that, in the water with the flat side down, it looks like a natural log floating half out of water.  It travels at any desired speed from pretty-darned-fast down to “drifting” in forward, and slowly in reverse.  


Now comes the fun part.  A homemade pump (the fourth one I designed and built, to get just the performance we wanted) was mounted inside the log.   It can be turned on and off by radio, draws water from below and delivers it to the frog through a rubber tube.  The frog is mounted so that it can swivel and “look” in any direction and at any elevation.  Between Mr. Frog’s lips is a miniature nozzle.  The net result is that Frog can squirt any target within a twenty-five foot radius with a 0.04” diameter high-pressure stream of water.  That is a stream about the thickness of a cherry stem.  Add his controllable red LED eyes and his arresting croak available on demand, and we have one vicious frog.  Dogs who bark at Frog on the water get a taste of his wrath.  It is surprising how fast an aggressive bark can change to a startled yip.  


Frogalog made such an impression in a party at dockside, that one skipper built a pond in his backyard, then invited Dick, Peg, Frogalog, and the rest of the sailing party over for a squirt-your-friends contest.  Unlike the model fireboat, which pumped fifteen gallons per minute and could drench a person in seconds, Frogalog, with its very fine stream of water, tickles the victims’ funny bones more than it plasters their clothes to their bodies.  They engage in the fine art of trying to duck the stream while the radio operator tries to follow the moving targets and keeps blasting away.  Frogalog was fun to create and is fun to operate.  

THE MAGIC SAILBOAT


Many decades earlier I have designed and built several innovative RC model racing sailboats, including the first ones in which the sails automatically set themselves.  The boats were steered by radio signals from shore, but the sails were set and trimmed automatically by a unique mechanism that sensed both the wind direction and the boat heading.  This was a joint invention of Dr. Ted Houk and myself.  

With Coe Wescott as my “First Mate” my boat won the U.S. National Championship in 1952.  This was the year Jim Walker, the founder of a successful model business, donated the National Trophy for the RC sailboat-racing class of the Model Yacht Racing Association of America.  Jim had made a very good RC sailboat of his own, and had it at the competition; but he did not compete for the trophy he had donated of course.  Right after the competition, however, he challenged my winning boat to an informal race.  We sailed around and around the course many times, until mine was a full lap ahead of his.  The reason for my boat’s superiority was the automatic sail setting system, which he didn’t have.  On being shown the system he was quite unhappy, and thought it was an unfair advantage, but he didn’t demand the trophy back.  


By the above title, “Magic Sailboat,” I am not referring to this innovative effort so much as to a specific event that occurred in 1952 when Coe and I were testing my RC sailboat from the shore of a small public lake.  Coe had the transmitter and was operating the boat, but he happened to be standing back from the shore a bit, and was partly hidden by some trees.  At that point a ten or twelve-year-old boy came walking down the beach and saw the boat out in the water.  He asked me, “Whose boat is that?”  I acknowledged that it was mine.  Then he asked, “How are you going to get it back?”  I am going to tell it to come back.  Watch.  “Boat, come back ” (loud enough for Coe to hear of course.)  The boat promptly turned around and headed toward shore.  The kid looked utterly baffled, so I carried the charade a step further.  “Boat, sail over and hit that can floating out there.”  It immediately did.  Cruelly, I never told him how it was being done, and he never saw Coe and the transmitter in the background.  I wonder what he told his folks when he got home, and what they thought of his tall tale.  At that time, over fifty years ago, radio control was practically unheard of.  Now any kid that age would immediately look around to see where the transmitter was.  

THE WING-SAIL BOAT


Coe won the national championship away from me in 1953, which motivated me to try to invent a faster type of sailboat.  I observed that sailboats with cloth sails were ancient, going back thousands of years.  Couldn’t we come up with a modern sailboat design that was more efficient?  I realized that there was a lot of commonality between sailboat theory and airplane theory.  A sailboat is driven by the force of air moving over the sails, and an airplane is lifted by the force of air moving over its wings.  Sails and wings do the same thing, but sails are vertical and develop a horizontal force, while wings are horizontal and develop a vertical force.  But airplane wings are designed with modern technology, and are much more efficient than millennium-old sail designs.  Talking to myself, “Surely if I turn an airplane wing on end I could make a better sail than those ancient floppy-cloth things.”  


I talked my way into one of the University of Washington wind tunnels to run developmental tests on wing-sail designs.  The “talking-into” wasn’t difficult, because the professor who was head of the Aeronautical Engineering Department, an old friend, was a full-scale sailboat man, and he wanted to see what data we would come up with.  The “we” in this case was Coe Wescott and myself.  


After running sixty-some tunnel tests on a number of types of airplane-wing-like designs for boat sails, we had one that was fifty percent better than a conventional sloop rig of cloth-sail and jib.  Our tests were conducted at a Reynolds Number of 10,000.  No, that guy isn’t Francis Reynolds: “Reynolds Number” is a flow-comparison index developed by scientist Osborne Reynolds in 1883.


I designed and built a fiberglass-hulled radio-controlled racing wing-sail model boat based upon our wind-tunnel data.  It won the Grand Prize in the Boeing Hobby Show of 1956, and  I raced it for six years in national competition, and never placed lower than third.  My excuse for not placing first with it all of the time is that the Model Yacht Racing Association of American imposed a huge sail-area handicap on my wing-sail boat, so that the old boats would still be competitive.  Both the wing-sail, and our automatic sail-setting system are now outlawed in RC model sailboat racing.  


The same type of claims of unfair competition occurred in the full-scale America’s- Cup sailboat racing.  In 1988 an American team developed the “Stars and Stripes,” a wing-sail boat very similar to my model, and won the America’s Cup against New Zealand that year.  (My wing-sail model boat was winning races thirty-five years before that.  Did they copy mine?  I very much doubt it: The technology would have been obvious to many.)  

But after a few court battles and revisions in the America’s Cup rules, wing sails were declared illegal.  Why?  Because in sporting events the majority of contestants consider the sport to be a competition between people with similar equipment, not a competition between technologies.  If a technological improvement is responsible for a win in most any sport the losers immediately complain and often get the rules changed to outlaw the new and superior technology.  Along with nostalgia for the old traditional ways of competing, the losers don’t want to have to invest in the new higher-tech equipment.  

There are numerous examples of this resistance to change in technology: golf balls for instance.  There is a high-tech golf ball on the market that travels farther, and is used by amateurs, but it has been outlawed in professional competition.  

A multi-step example of innovation in a sport is seen in the development of pole-vaulting poles.  In this case each technical advance was challenged but eventually accepted.  Early poles were solid wood, and then came hollow natural bamboo poles, then aluminum-tubing poles, then fiberglass poles, and now carbon-fiber poles.  As these pole innovations were accepted the pole-vaulting records kept going up (literally).  The 1896 Olympic vaulting record was ten feet six inches, with a bamboo pole.  The record is now over twenty feet, with a carbon-fiber pole.  But the quality of the pole isn’t the whole story: We understand the complex science of maximum-height vaulting now.  The pole-vaulting coach may be more of a physicist than an athlete these days.  

“JET” 


One time I designed and built a sailboat that carried people rather than radio-control equipment.  In 1958 I saw an aluminum airplane wing fuel tank in a salvage yard.  It was thirteen feet long and had a maximum diameter of two feet.  Needless to say, it was very streamlined.  I thought, “Aha, the makings of a unique sailboat.”  I don’t know whether the wing-tank was made for propeller-driven fighters or jet fighters, but “Jet” sounded like a jazzy name for a streamlined aluminum sailboat, so that it became.  Of interest to technical types, in the air (airplanes) or under water (submarines), the most efficient shape for low drag or resistance is thicker in the front part than it is toward the rear.  But if the vehicle rides on the surface of the water (displacement-supported boats) the wave-making resistance is less if the shape is made thinner at the bow than it is at the stern.  So I designed my boat to travel backward from what it did as an airplane wing tank.    


I cut two round cockpit holes fore-and-aft in the top of the central part of the tank, and mounted the mast between the two cockpits.  The skipper, and passenger if any, sat on low seats inside the hull, with their chests, arms, and heads sticking out.  You might call this boat a sloop-rigged two-man sailing kayak.  Steering was be means of airplane-like rudder pedals.  


Jet was a fun toy, and the kids, our guests, and I used it a lot.  One day I let a father and his son take it out without much advanced instruction on how to sail it.  They were doing fine until a little squall came up.  When the wind is so strong that a small sailboat “heels” excessively, sailors in the know get out of their seats and sit on the gunwale on the upwind side of the boat and lean back, or “hike” as sailors call it.  I should have explained that to these friends before they sailed, but I hadn’t, since the day looked nearly calm.  But the weather changed suddenly.  They could also have avoided the danger by letting out the “sheets,” (sail-control lines) to take the wind force off the sails, or they could have turned upwind to accomplish the same thing, but they didn’t know of those actions either.  The sudden strong wind heeled Jet over until water poured into the cockpits, and down it went.  Fortunately both sailors had life jackets, and got out of the boat readily, but the all-metal boat went to the bottom.  


The next day I used portable sonar gear to locate the boat, and hired a diver to go down (around sixty-foot depth) and tie a rope (a sailor would say “a line”) to Jet’s bow.  Then we towed it across the lake bottom to the closest beach with our ski boat, bailed the water out of the hull, and sailed Jet back home.  

Years later, after we got tired of Jet, I disassembled it and sold the aluminum wing-tank to a salvage-metals company.  That was an example of early recycling: a recycled aircraft wing-tank was turned into a sailboat, and then recycled again as scrap metal.  I wonder if that hundred pounds of aluminum served time as pots and pans still later.  

THE J. PHILIP WALLINGFORD


My Dad’s favorite cousin, and my favorite cousin-once-removed (I think that is genealogically correct) was Phil Wallingford.  We especially liked Phil because on top of being a swell guy he was a fellow tinkerer and builder of things, from motorcycles to antique automobiles.  One day, in the 1950s, Phil was snooping around Monte Christo, an abandoned or ghost gold-mining town in the Cascade Mountains.  There he found a thoroughly rusted single-cylinder Fairbanks Morse gasoline engine, circa 1917.  To save it from total destruction, he brought it home and restored it.  The piston was rusted into the cylinder so tightly that he had to take the cylinder head off and drive the piston out with a piece of 2x4 and a sledge hammer.  But with a lot of work he got the engine running again.  

The piston rings were completely ruined, and that problem stumped Phil for a bit.  But he found that the Fairbanks Morse company still existed, so he wrote to them and asked if by chance they had any rings left for that old engine.  They didn’t, but they did a little in-house research for him.  They found that the current model of an air compressor they build uses the same piston rings as that old engine.  Those new rings may have been the only new parts used on the old engine. But the magneto was missing, so Phil used an antique Model-T Ford ignition coil.  


Phil didn’t have a use for the old engine, so eventually he gave it to me.  We were living on Lake Sammamish, I had always loved the pictures of the old sternwheeler boats; and I needed a new project.  So after a few months of design and construction the “J. P. Wallingford,” a twelve-passenger sternwheeler powered by an antique Fairbanks Morse engine, was born.  The boat was a secret from Phil until he was invited to christen it at our dock during a family picnic.  He loved it and got to operate his old engine with a sternwheeler built around it.  I had seen only photographs of sternwheelers, but Phil had seen and ridden many of them when he was young.  


With our guests, the J. P. Wallingford often cruised around the lake and down the Sammamish Slough.  The people living along the shore also loved it.  We would sometimes see a person on his or her balcony spot our old boat coming, and see them rush into the house and bring more people out to watch it come chugging by.  


The boat had a red and white candy-striped canvas top with a fringe around it, a tall smoke stack with fancy fluting, and bells and whistles—literally.  The helm was a two-and-a-half foot diameter spoked hardwood “ship’s wheel.”  The boat had a genuine marine compass, red and green kerosene-lantern running lights, and it flew a flag.  Draft was shown by Plimsoll marks at the bow.  The boat had reverse and three speeds forward obtained through an old Studebaker transmission and a surplus airplane starter gearbox.  The paddlewheel was driven by pitman rods, the same as the old steam powered sternwheelers and steam locomotives were.  The paddlewheel was five feet in diameter and five feet long, with 12 blades.  It kicked up a most satisfying wake, especially when the boat was getting under way.  

“MOITLE”

Designing and building model airplanes of all kinds has interested me from age ten to about age 88..  My earliest models were rubber-band powered.  I bought my first gasoline-fueled model airplane engine, a GHQ, in 1933, for eight dollars.  All of the early airplane models were “free flight,” meaning they were uncontrolled and flew wherever the wind carried them.  

But in 1938 “Control-Line” model airplanes came upon the scene.  These flew in a circle at the end of a couple of thin steel wires.  A mechanism inside the plane allowed the “pilot” at the center of the circle to control the plane’s elevator, take the model off, zoom and dive, and even do ordinary loops.  I became an early control-line model pilot, and ended up inventing the features necessary to allow control-line models to fly upside down, do outside loops as well as inside loops, and to fly vertical figure eights and other stunts.  My best-known original model with those features was a biplane that I named “Moitle.”  Why the Brooklyn accent?  I don’t know, but borrowing words from our son Paul when he named his cat Emsnerefsk, “The word feels comfortable to my tongue.”  


While I was in the Navy I wrote an article on this advanced-stunting invention that was published in AIR TRAILS Magazine of June 1946.  Like most model airplanes, the original Moitle eventually acquired crash-damage beyond repair.  But there is a full-scale operable replica of Moitle in The National Model-Airplane Museum in Muncie, Indiana.  

RADIO-CONTROLLED MODEL AIRPLANES

RC model airplanes have been a major hobby of mine for the last forty years: I have designed, built and flown dozens of them altogether.  Perhaps my most novel original RC airplane design is a seaplane in which the twin floats retract to form the sides of the fuselage, thus “cleaning up” the configuration and reducing the drag.  

I originated and wrote a column, which I called “Model Design & Technical Stuff,” that was published in the national magazine, MODEL BUILDER, from 1988 to 1996.  That magazine was slanted toward modelers who were fellow engineers and other technically or mechanically inclined people who liked to design and build their own models.  My semi-technical column was voted the most popular one in the magazine for a number of years.  I wrote about subjects my readers suggested, and about advancements in the field.  I didn’t restrict myself to airplane models alone, but sometimes wrote about radio-controlled boats and other technical subjects relating to model building.  

Francis Reynolds was elected to the Model Aviation Hall of Fame of the Academy of Model Aeronautics in 2001.  

FLYING WITH EAGLES


Several years ago I was flying my latest electric-powered radio-controlled model airplane at an altitude of a couple hundred feet when I suddenly had company.  Here came an eagle (whose wingspan was considerably greater than that of my model).  The eagle flew rather close to the airplane, but didn’t attack it.  I was a bit concerned at first, but it just seemed to be curious.  It didn’t chase my model, and I didn’t chase it, but we flew around together for probably five minutes, never more than fifty feet apart, and sometimes much closer.  After awhile, the eagle seemed to be satisfied that I wasn’t a threat to it (or to a possible nest of eaglets near by), it decided my plane didn’t look good to eat, or it just got tired of the companionship and flew off.  It was a touching meeting between nature and technology.  I hope the eagle enjoyed it as much as I did.  


Around 1968, when we lived on the lake, I had a somewhat similar but less peaceful experience.  One of my radio-controlled seaplanes took off near the beach, and a very angry female mallard duck immediately started to chase it while quacking loudly.  That problem stemmed from the fact that she had a nest of ducklings in some brush on the beach.  The model was large, and very noisy since it had an internal-combustion engine and no muffler.  I flew it straight out over the lake to relieve her stress, and she returned to her brood.  In landing I shut off the engine while still well out, and glided in to the beach, rather than upset her again.  

Another animal that didn’t like (or maybe did like) model airplane engines was our wonderful miniature Schnauzer, Henry.  When I would warm up the engine of a model Henry would bark at the spinning propeller, and would get frighteningly close to it.  “Hold Henry, please; I am going to start the engine.”  

ROTARY ENGINES

Older readers familiar with airplane engines know that in addition to inline, vee, and radial reciprocating engines there once was another type called the “rotary.” engine.  At first glance the rotary engines looked like radial engines, because both types had their cylinders arranged in a circle around the crankshaft.  But when a rotary engine was running there was no question that this was a different kind of beast.  With a rotary the whole engine goes around, and the propeller is bolted to the crankcase.  The crankshaft is stationary and is bolted to the fuselage instead of to the propeller.  Weird.  

Rotary engines were used very extensively on fighter airplanes in World-War I, by many countries on both sides of the conflict.  Now they are of historical interest only.

Thousands of aeronautical nuts, including this one, have been fascinated by the old rotary engines over the years, and I finally got around to designing and building a working model-sized rotary engine.  It is powerful, runs like a top (rather literally), is shiny brass and cute as heck.  Mine is a 5-cylinder steam or compressed-air rotary engine, rather than internal combustion.


But the question of why rotary engines were used so much in World War I, instead of the more conventional inline or radial engines, had been a mystery to me.  But one day while I was working on the design of my model rotary engine the eureka-moment arrived.  The rotary engines inherently have much less vibration than any reciprocating engine—because the rotary engine is not a reciprocating engine.  I hear a number of readers objecting to that statement: “Of course it is a reciprocating engine; the pistons go back and forth don’t they?”  No they don’t: they go around in a circle.


To avoid boring non-technical readers I will keep this short, and let fellow nerds fill in the details for themselves.  The cylinders in a rotary engine move around in a circle whose center is the crankshaft.  The pistons in a rotary engine go around in a circle whose center is the common crank pin, which is stationary.  The pistons do sweep the length of the cylinders, but as a result of the eccentricity of those two circles, not by stopping and restarting the pistons in the opposite direction at each end of the cylinders.  The reaction forces resulting from accelerating and decelerating the pistons in reciprocating engines causes vibration.  That is absent in the rotaries since the pistons travel at constant speed and do not stop and reverse.  After coming to these conclusions I researched it and found several articles confirming their validity.  Those world-war-one engineers were no dummies.  

GO-CARTS


When our kids were teens and sub-teens I designed and built three go-carts in succession.  The first one was electric, and powered by an automobile storage battery.  The second had a Briggs and Stratton engine and a transmission from a small automobile.  

My third go-cart was more sophisticated.  It had a Honda motorcycle engine, eight speeds forward, four speeds reverse, a bevel-gear differential, disk brakes, and true-radius steering.  It had lots of use: up and down the lawn, onto the beach, and even out into shallow water.  It was used mostly by the kids, but also by me.  In its low gears it could climb any hill it could hang on.  It flipped over backward once when I had my father as a passenger going up a very steep hill.  I held the machine up with my feet while Dad scrambled out from under it.  Dads should never ride with grown offspring who still act like teenagers.  The cart wasn’t legal for street use, but we did sneak it out onto the street a couple of times when there was no traffic, to check it out at full throttle in high gear.  It moved and handled well.

GRANDFATHER’S CLOCK


I have taken apart many clocks in my long life, and repaired some, including a wooden antique built by clock-master Silas Hoadley, who had a young clockmaker by the name of Seth Thomas as an apprentice.  And I have modified several clocks for special purposes; but I had never built a clock from scratch.  At age 84 I figured it was about time (pun intended).  I chose to design and build a tall, weight-driven, pendulum-based grandfather’s clock.  It turned out well and keeps very accurate time.  

The “period” or cycle time of a pendulum depends upon the length of the pendulum rod.  The weight of the pendulum “bob” has nothing to do with it.  Pendulum time-keeping accuracy is excellent if the rod length can be adjusted accurately and held exactly constant.  But ordinary materials expand when they heat up, and shrink when they cool.  Normal room-temperature variations can cause enough expansion and contraction of the pendulum rod to make a cheap pendulum clock a relatively poor timekeeper.  To fix that problem the better pendulum clocks had a sneaky way of compensating for the expansion of the pendulum rod.  Instead of that, I almost completely eliminated the problem by making the pendulum rod for my clock out of carbon fiber and epoxy that has a “thermal coefficient of expansion” close to zero.  This is a recent material the classic clock makers did not have.


My clock shows seconds, minutes, hours, and days of the week.  It runs for ten days with one winding; and strikes the quarter hours with one chime note, the half hours with a different note, and strikes the hours with both notes.


Over the years I have built up an excellent home workshop and love construction challenges, so I decided to make some of the gears for the clock myself rather than use commercial gears.  I designed and machined the largest gear needed first.  Speaking now to gear-knowledgeable persons: it is a 3.00” pitch-diameter, 144-tooth, 48 diametral pitch, 14.5o pressure-angle, involute-tooth, spur gear.  I machined it from solid brass, cutting the teeth in the lathe using a homemade dividing head and the horizontal feed for manual “shaping.”  I was nearly through cutting the teeth when the tool bit I had especially ground for the job broke.  I reground it and went on from there, but the new bit wasn’t quite identical to the original, which caused a very slight irregularity in the finished gear.  The clock would run with it, but slightly roughly so I removed that gear from the clock and replaced it with an identical commercial one.  The technically faulty but visually beautiful homemade three-inch brass gear is now a separate showpiece (showing some of its maker’s limitations.)  

I decided to leave the clock without a case and mount it on a wall, so the mechanism (the interesting part of a clock to me) is fully visible.  

Cheap “pendulum clocks” sold now days are phony:  They keep time by the exact 60-cycles-per-second frequency of our AC power, or by a battery-driven quartz-crystal oscillator.  The “pendulum” in those cheap clocks is for show only.  The phony pendulum is swung electrically, but its motion has nothing to do with the time keeping of the clock.  Mine is a true weight-driven pendulum-timed clock: a long extinct breed except for clocks in museums and for show in expensive homes.  

MANITOWOC 3900 CRANE


In 1982 I decided to design and build a fully operable accurate-scale radio controlled crane model.  I like metal construction and machine-shop work better than I like woodwork, and a complex operable all-metal crane would present plenty of challenges.  Perfect.  The model fireboat project took roughly 6,000 man-hours split between four people.  The crane project was a solo project.  The design and construction took me 7,000 hours extending over five and a half years.  


The Manitowoc 3900, a classic general-purpose mobile crawler-tread crane, was first produced before WW II—in Manitowoc, Wisconsin, of course.  It was very popular, and there are still some in use.  Marianne and I went through the Panama Canal around 1990, and saw several Manitowoc 3900s busily maintaining that waterway.  


There was a Manitowoc 3900 operating about twenty miles from our home, and I got permission from the company that owned it to climb all over it to take measurements and photographs from which I designed a one-tenth-scale accurate model.  The tip of the model’s boom reaches nearly up to an eight-foot ceiling, the model weighs 172.5 pounds (exact scale weight), and the model will lift 200 pounds (scale capacity also).  I made a swing that hooks onto the main winch line of the model crane.  Sitting in the swing with the transmitter in my hands, I could drive the crane and myself around the shop.  But the main purpose of the swing attachment was to give kids rides on the crane.  


The model has 18 channels of radio control, and will do everything the real crane will do and several things the real one won’t do.  The model has metal crawler treads, it will travel forward and reverse at any desired speed, and steer by stopping one or the other tread, the same way the real ones do.  The upper part of the crane (the “house” and boom) can swing around on the lower part (the “carbody,” including the treads).  The boom can be raised and lowered, two winches lift and lower loads, there is an electromagnet that can lift as much as the crane can, the cab door can be opened and closed by radio, lights in the cab can be turned on and off, a warning strobe light at the boom-tip alerts close-flying aircraft, a backup-warning beeper sounds automatically, there is a separate horn, and the operators head automatically looks in the direction the crane is turning.  

Four 12-volt motorcycle batteries connected in parallel and located in the counterweight section, power the crane.  Peak power demands of around a kilowatt may occur when it is climbing a steep hill or lifting a heavy load at full throttle.  

The model was entered in the annual Northwest Model Exposition at the Puyallup Washington Fair Grounds in 1987, in competition with hundreds of other models of all types.  It won first in its class and Best of Show.  An article on this model titled, “The Incredible Manitowoc 3900 Crane” was published in the July 1987 issue of MODEL BUILDER Magazine.  This model is the best and most accurate operating scale model I have ever built, but with modern electronics the effort was not nearly as inventive and technically challenging as the fireboat model was.  

I kept the crane model in good running order and demonstrated it to visitors and at meetings of various kinds until July 2006.  Then, to assure that it would have a good home after I am gone I sold it to Jim McPherson, owner of McPHERSON CRANE AND RIGGING Company of Sacramento.  In a two-day training session in my shop before we loaded it for its trip to California, Jim learned to operate the model better than I could.  His experience in operating the real thing definitely showed, even though the transmitter controls are entirely different from the levers and foot pedals used to control the full-size crane.  

Jim wrote that he had the model climb up the steps into his house, to introduce its capabilities to his wife.  He has demonstrated it at California events, loves the model, and plans to use it in teaching crane operation to students.  I miss it, but am comforted with the knowledge that it will be well taken care of.

Chapter 10

INVENTION
To say that some important inventions were made in the twentieth century would be a huge understatement.  The history books may leave us with the impression that the 1800s were the great years for inventing, but between 1900 and 2000 we invented a few things. For instance: reliable practical automobiles, practical airplanes, jet engines, composite structures, carbon-fiber, helicopters, “talking pictures,” color movies, 3D movies, FM radio, cathode-ray tubes, television, color television, HD television, the transistor, integrated circuit chips, hearing aids, audio tape recorders, video tape, CDs and DVDs, solid-state memories, portable phones, dial telephones, answering machines, cell phones,  wireless phone transmission, fiber-optic transmission, fiber-optic surgical instruments, man-carrying rockets, space travel, space stations, space telescopes, GPS, fluorescent tube and bulb lights, LEDs, LCDs, solar cells, the laser, atomic bombs, hydrogen bombs, atomic power plants, gas turbines, sonar, radar, microwave ovens, dishwashers, refrigerators, home freezers, electric heating for homes, electric clothes dryers, garbage disposals, powered washing machines, electric sewing machines, food mixers, pencil sharpeners, staplers, powered knife sharpeners and can openers, food grinders, suspension bridges, electric trains, powered lawn mowers, chain saws, blowers, digital calculators, computers, laptops, palm pilot, the mouse, touch-screen, computer printers, voice controlled computers, video games, electric clocks, atomic clocks, computer printers, portable personal music devices, single-lens reflex camera, Polaroid camera, digital camera, strobe lights, electric starters on cars, remote-control garage doors, remote car locking, electronic ignition, radial tires, dozens of plastics, dozens of vital pharmaceuticals, dozens of medical devices, lithium and other new and better types of batteries, scotch tape, ballpoint pens, post-it-notes, hybrid cars, fuel cells, plug-in-electric cars, and bar codes—among hundreds of other important twentieth-century inventions.  

The Industrial Revolution in the nineteenth century brought the steam engine, steel, the railroads and steamboats, the cotton gin, the combine, and a few other indispensable classics.  But the twentieth century was by far the greatest period so far for human innovation.  As a result, civilized lifestyles were much different in the year 1900 than they were in 1800; but the differences between lifestyles in 1900 and 2000 were many times greater.  

You and I are most fortunate to be born when we were, unless you would have preferred to live in a cave.  I also consider myself fortunate to have been born with an interest in inventing, and to have lived in an environment that made it possible for me to participate in a few of the innovations above.  


Most of my inventions were of a semi-technical nature.  Writing about them without using any technical language would be difficult—yet some readers would like more technical explanations than I will provide.  I will try to tread a middle ground; but if I bore some of you with too much technology while boring others of you with too little, please forgive me and skip ahead.  

THE THESIS MAGNETO


A magneto is a type of alternating-current generator that was used to “ring” the operator in early telephone systems.  And it was used to provide the ignition sparks in early automobile engines (before the development of better batteries, and still later, of electronic ignition systems).  The subject I chose for my thesis in Mechanical Engineering at the University of Washington in 1942 was the design and development of a miniature magneto for model airplane engines.  I thought of it as my “invention,” but actually that was a misnomer, because just changing the size of something already in existence is not normally patentable.  

The completed magneto worked well, was more reliable, increased the power of the model engine, and it was lighter than the battery ignition system it replaced.  I entered a technical paper on that project in a five-state student competition sponsored by the American Society of Mechanical Engineers in 1942, and won first place.  

Later I attempted to sell my magneto design to two different model-engine manufacturers, but this was during WW II, and nonessential civilian manufacturing activities were forbidden.  Also, anyone could have legally taken my ideas, since I had no patent on them.  

A very similar model-engine magneto was placed on the market immediately after the war, but several years later the “glow-plug” for model engines was developed.  These eliminated the need for spark ignition in model engines.  A high percentage of all inventions are made obsolete by later technology.  Another example of invention obsolescence is the Perkins-Reynolds control device used in the fireboat-model and in the guided missile.  It was very soon replaced by far superior transistorized systems in both radio-control hobby equipment and in guided missiles and other remote-control applications.  
CONTROL-LINE AEROBATICS


This “invention” of mine was mentioned in the preceding chapter.  It had little “novelty”, and the ideas in it would probably “be evident to those skilled in the art,” as the U.S. Patent Office would put it, so it would not have been eligible for much of a patent.  Unlike the miniature magneto and the Perkins-Reynolds control system however, the unique aerobatic-model-airplane features I disclosed in Air Trails magazine in a June 1946 article are still in universal use by control-line airplane modelers worldwide.  

Y-HOVER


In nineteen fifty-nine I was the leader of  “The Inventor’s Club,” for teenage boys at the Seattle YMCA.  In this case, the word Inventor helped attract kids to the club, but the group never really invented anything.  It was more of a “build-it” group.  One of the types of things we decided to build were “hovercraft”, more technically called “ground-effect machines”.  At that time these machines, which could run over water or over most any kind of rough terrain, were in the news a lot.  At the Inventor’s Club I first had the boys design and build operating models of hovercraft.  Some of their machines were quite successful.  One of them had a little too much power for hovering close to the ground, it took off and flew like a helicopter for a bit.  


After its experience with the models the club decided to design and build a full-size man-carrying hovercraft.  The boys named it “Y-HOVER.”

This was admittedly a large order for a group of teen-agers off of the streets, but my plan from the start was to get them to do as much of it as they could, and then I would personally fill in the blank spots, so that a working machine would be finished and operated.  They came to my shop to work on it, and it was tested there at our place on Lake Sammamish, both on land and in the water.  They voted on many of the design decisions, did much of the parts and assembly work, and participated in the testing.  


We also taught the kids a little business and finance on this project.  The YMCA had Y-HOVER “Stock Certificates” printed up, and we sold “stock” on the Hovercraft Project to the kids parents, and others who would buy it (contribute).  I was the major “stockholder,” and increased my personal investment in it to whatever was needed to make sure it would be finished.  I bought a used engine to power Y-HOVER, and loaned it to the Club at no cost.  After the machine was completed, tested and operated, and the club had moved on to other projects, we auctioned off Y-HOVER using sealed bids.  The machine was worth something to me for the salvageable materials in it, so I ended up being the highest bidder.  The proceeds of the auction went to the stockholders, but needless to say the return-on-investment on Y-HOVER “stock” was negative.  The overall investment in that group of boys was very positive however.  


Club member Jerry Gordon loved anything with an engine in it.  He was chosen to be the Test Pilot for Y-HOVER.  We finally got the machine to carry a person from our house down the lawn, across the beach, onto the water, and keep going.  


Here is a copy of a letter dated August tenth, 1959, that I received from Jerry’s mother:

--------------------------------------------------------------------------------- 

Dear Mr. Reynolds:

This is just a few lines to say “Thank-you” for the wonderful time Jerry had last Saturday at your home.  If there is any doubt in your mind at any time as to whether the effort you are putting forth with these boys is worthwhile, you would only have had to see the glow that enveloped Jerry for the past several days and have heard the running commentary he gave of the activities they participated in, to have removed that doubt.  

This is filling a tremendous gap in Jerry’s life since his Father’s passing has left many plans unfulfilled.  Although I make the effort to see that the two younger boys get some of the activities, not having the masculine outlook I feel it is so important that they have contacts with older men.

Again my very sincere thanks for all the time you have taken on Jerry’s behalf.

Yours most sincerely, 

 Signed (Dorothea A Gordon)

---------------------------------------------------------------------------------

In 1975 I got a second letter from Mrs. Gordon, telling me that Jerry had been killed in testing a racing motorcycle.  

THE HYDROCOPTER


While watching hydroplane races on Lake Washington in 1960 I began to wonder if it was possible to invent an entirely new boat concept that would be more efficient and faster than any existing boats.  

In watching ducks flying from the lake I observed that in their takeoff they lifted their bodies out of the water, thereby eliminating the body drag or resistance.  They did this by “running” on the surface of the water while building up flying speed.  “Men can’t walk or run on the water—how are ducks doing it?” I asked myself.  A little study showed me that their webbed feet act as hydrofoils that lift the ducks out of the water, propel them forward, and accelerate them for take off.  In watching carefully while they were taking off I also saw that for a major part of their takeoff runs, their wingtips also contact the water on each wing-flapping stroke.  Thereby the wingtips are also acting as hydrofoils, adding to the lift and acceleration.  

And I observed that some types of ducks, especially coots, would use the running-on-water mode for medium travel distances on the water, rather than swim or fly,.  If a flock of floating ducks would sense a moderate threat they would “run” from it.  If they interpreted the threat as more serious they would use more energy,  take off, and fly away from the danger.  


Manmade hydrofoil boats drag their foils through the water creating lift to elevate the hull in order to eliminate hull resistance.  But the hydrofoils themselves produce resistance or drag; therefore we must provide a separate thrust or forward force such as a propeller to propel the boat.  Note this difference: Hydrofoils for boats provide lift but create drag, while nature’s hydrofoils, on such creatures as ducks, provide lift and create thrust.  Nature accomplishes that by moving the hydrofoils (webbed duck feet in this case) aft on the water with respect to the body, while man attaches the hydrofoils rigidly to the boat body and drags them forward through the water.  

“F. Drake Reynolds” decided to try to do it like the ducks do, by providing hydrofoils that move aft in cycles with respect to the boat and with respect to the water surface.  This increases the efficiency of the boat by changing foil drag into foil thrust and eliminates the need for propellers or jet propulsion.  

I realize that non-technical readers may not understand the above, but take it from those who do: the ducks have it right.  This is really nature’s invention.  My contribution was to observe nature and propose man-buildable versions of nature’s running-on-water concept.  

Since people worldwide have watched ducks take off there have been a number of other patented inventions somewhat similar to mine.  Alexander Graham Bell was one of those prior inventors.  Yes, Bell was into a lot of creative efforts outside of his work on the telephone.  


I was granted US Patent, number 3,125,981, titled HYDROROTOR CRAFT, issued March 24, 1964.  Boeing was interested enough in the idea to pay for the patent, but Boeing was never involved in my research and development of the concept.  


I called my invention the “hydrocopter,” because one of its configurations is a lot like a helicopter, but it is used on the water instead of in the air.  To identify something that never existed before, inventors often also need to invent a new word, to name their invention.  And like “hydrocopter” that new word often consists of a combination of a descriptive prefix with a descriptive suffix.  Examples: telephone, typewriter, automobile, sailboard, sternwheeler, television, photograph, sailboat, and helicopter (meaning helical wing).  

Is the hydrocopter a successful invention?  Not yet, but it might have some applications in the future.  I ran dozens of tests on the concept, and built a radio-controlled model of it that I ran on Lake Sammamish.  The concept works well on smooth water, but presents problems when the water is rough.  (The ducks also have trouble taking off in rough water.)


Years after I did my work on the hydrocopter I received a letter from an engineer in Australia.  He had been working independently on the same concept, and had found my patent.  He had some ideas for solving the rough-water problem by using sensors and modern electronics to rapidly and automatically control the angles of attack of the hydrofoil blades.  I haven’t followed up to see what if anything is being done with the concept currently, but don’t be surprised if you see something on it in the news some day.  The ducks are still using the concept very successfully.  


In writing the above review of the hydrocopter work my interest in this concept was rekindled.  I suddenly see a different configuration of the basic idea.  It might be a better approach than my previous one was.  Will I be trying it?  Probably not: My list of ideas for other potential innovations far exceeds the time in which I have to work on them.  I am ninety years old.  I suspect I am going to have to slow down one of these years.  Not yet though, there is too much that needs doing.  

Inventors usually think their innovation and development road ahead will be rosy.  

It seldom is, but it is essential that the inventors believe it will be.  As Bob Plath, a Boeing boss of mine at one time, put it this way, “If we knew in advance how difficult a new project was going to be, we would never have the courage to start.”  Inventing is, for the most part, a frustrating discouraging business.  But the relatively rare successes seem to provide enough highs to carry us through the lows.  Dr. Richard Feynman, a physicist on the atomic-bomb project and a Nobel-prize winner. said. “I learned that innovation is a very difficult thing in the real world.”

AUTOMATIC SPRINKLER SYSTEM

When we had a lot of lawn to water I tried to invent an automatic sprinkler system.  With help from son Greg, I succeeded in developing an ultra-sensitive non-electric pilot-valve system, intended to work with a mechanical moisture sensor.  My developmental models of the valve would instantly turn the water on full blast when a small feather weighing only two tenths of a gram was placed on its operating lever.  When the feather was removed the water would instantly shut off completely.

Over a period of perhaps five years I experimented with a number of different moisture-sensor concepts to use in conjunction with this sensitive valve, but none of them could meet all of the requirements.  It needed to operate for years while underground and moist, with no change in performance with age, with rapid response to changes in soil moisture, with reasonable manufacturing cost, and with ease of adjustment for different ground moisture levels.  


After giving up on developing an adequate sensor for a non-electric sprinkler system, I tried to think of other good uses for the successful sensitive-valve invention.  Since that effort also came to naught, I did not waste money in applying for a patent on the sensitive valve alone.  


There is a common belief that one of the most important mental traits of successful inventors is unlimited perseverance.  That is as false as it is true.  Most seemingly “good ideas” turn out to be worthless or unworkable.  Therefore it is important to recognize the loser ideas as soon as possible and discard them so you can get on with the next idea: which might possibly be a winner.  Know when to quit and move on to more fertile fields.  An “inventor” who devotes a lifetime to an impossible dream does not get rich or go down in the history books, except possibly as an example of a crackpot.  

AMUSEMENT DEVICES


All of my life I have had a fascination for unusual human motions and body positions, hence my tumbling, diving, trampoline, pole vaulting and aerobatic flying hobbies.  Circus stunts, and carnival rides have also had my attention.  Consequently, for a number of years I worked on an idea for a new category of carnival or amusement “rides,” and received US patent 4,431,182 on my efforts in 1984.  The word “ride” is in quotation marks because that is what we call carnival, fair, and amusement-park thrill devices, but those in my invention aren’t “rides,” they were “flights”: My patent bears the title, “HUMAN FREE-FLIGHT AMUSEMENT DEVICES.”  

In amusement park rides the name of the game has been to keep the customers safely in their seats while subjecting them to all kinds of violent maneuvers to scare the heck out of them without hurting them.  I was thinking more along the lines of the human cannonball in the circus: I didn’t propose to keep the customer in his seat, but to throw him out of his seat for a limited free flight and then catch him safely in another device.  

By the way, the circus guy who is “shot” out of the “cannon” is smoothly accelerated inside the barrel by a piston propelled by compressed air.  The explosive bang and smoke are just stage effects that have nothing to do with the flight of the athlete.  

My patent mentions several different launching methods including: pre-cocked springs, and throwing the customers out of a swing.  My catching methods include a unique type of airbag decelerator, and landing the customer on a matching slope as ski jumpers, snow boarders, and skate boarders do.  My invention would tone down the flights of trained athletes to levels that would be safe for average untrained humans, and would add features to make them idiot proof (a big order considering the chances some “idiots” take).  I built working scale models of both the launchers and the catchers, and tested them with teddy bears.  The bears loved it.  They didn’t even seem to mind when something went wrong and they landed on the floor.  Teddy bears are remarkably resilient as well as forgiving.  

I couldn’t sell the invention.  I made trips to Scott’s Valley California, Wappalo Iowa, and two trips to Oregon to pitch the invention and demonstrate the models to four major amusement-park-rides manufacturing companies.  My presentations and demonstrations with a teddy bear went well and the audiences were quite impressed.  After the presentations they all said, “We will let you know.”  They all did, and their answers were always to the effect, “Thank you, but we have decided against investing in your unusual invention.”  


In hindsight, I am quite sure that it was the fear of accidents and liability suits that scared them off.  I don’t blame them.  I have personally taken the parachute jump from the tower at Coney Island, ridden a Rogallo-wing kite behind a boat, and ridden a towed parasail.  I have never taken a bungee jump, but probably would have if they had been around when I was much younger.  All of these things are somewhat comparable to what I was proposing, but their customer-base is limited and accidents do happen.  

MOSS-PROOF SHINGLES


The cedar-shake roof on our house gave out, largely because of moss and algae growth destroying the wood, so we had the roof replaced with asphalt shingles.  I assumed that we would never need another new roof after that, because no plant growth would eat asphalt.  I was wrong.  In a year or two our new asphalt-composition-shingle roof was growing moss and algae.  


That was a challenge to Reynolds the inventor.  A little research showed me that there were a number of chemicals that would prevent moss and algae growth, and one could hire a roof-preservation company to come out and treat a roof with a moss-killing compound.  But these surface treatments would only last for a limited time.


I thought: OK, so the stuff washes off, but if we put it inside the asphalt shingle it can’t wash off, and as the shingle gradually erodes away with age, new chemical will be exposed that will continue to keep the growths off.  I did some researching to choose a good chemical to mix with the asphalt composition and decided that certain copper or zinc compounds would do the trick nicely.  

Then, before I mixed up any messy asphalt-shingle-goo or applied for a patent, I did a little more research.  Surprise, surprise: I found that “my” exact invention was commercially available, and had been for years.  A number of asphalt shingle companies offer premium-grade asphalt composition shingles with copper in them.  We now have such a roof on our home, and it has a thirty-year warranty.  Stupidly I had researched the wrong end of the problem first.  Before we try to invent something we should first check to see if that invention is already on the market.  Google makes that part of the innovation game so much easier these days.

THE DENTAL SYRINGE


For several decades my “Reynolds Engineering Company” offered consulting services that included assistance in idea generation, patent advice, and the design and building of prototypes for inventions and other devices.  One day I got a call from a dentist in the Seattle area.  He had invented a “painless” syringe for injecting local anesthetics into dental-patients’ gums.  He needed me to build a working prototype of it.


The dentist had a set of formal drawings for me to follow in building the prototype.  He himself and a draftsman he had hired had designed it, and the draftsman made the drawings.  I studied the drawings and soon saw a number of things that either wouldn’t work or couldn’t be built as drawn.  By coincidence, the draftsman he had hired had worked for me at Boeing.  This person was not experienced in small mechanism design, and he had no shop experience.  I pointed out the problems to the dentist, he understood, asked me to redesign it, make new drawings, and then build the prototype. My first prototype worked, but several more prototypes were built before we had “the bugs ironed out.”  He then had a company in Portland turn out a run of a hundred preproduction units.


The dentist also asked me to visit his patent attorney with him.  He had already spent a few thousand dollars getting a patent application drawn up and filed.  The patent attorney looked at my redesign and announced, “These major changes make it a new invention according to Patent Office rules.  Your present application is worthless now and needs to be withdrawn.  We must start over with a new application based on the new drawings.”  (The reader needs to understand at this point, that undeveloped ideas by themselves are not patentable.  It is “unique, useful, and workable hardware” that is patented.)


So the dentist shelled out some more money, the new patent was issued in my name (because I “invented” the new hardware design), and the patent was assigned to the dentist.  In this case I was in essence an inventor for hire.  By assignment he owned the patent, and he compensated me for my efforts in return.  His SELF-INJECTING SYRINGE, is covered by patent number 4,407,283, issued October 4, 1983.


And what makes this syringe “painless?”  The dentist correctly observed that when we know in advance that something bad is going to happen to us, the pain is apt to seem worse.  But when we cut ourselves with a sharp knife we may not even know we have been injured until we see the blood.  The dentist’s idea was that if the syringe had a precompressed spring in it he could position the tip of the needle to where he wanted the injection, and then press a trigger in the syringe handle. The energy in the spring would unexpectedly and instantly insert the needle and the patient would hardly feel it.  I was the guinea pig in the early tests.  It is true: the pain was minimal.  

The dentist put a few thousand dollars of his own money into the invention, and then sought investors.  They spent $200,000 on it before throwing in the towel.  The final product, “ASPIR-JECT,” was packaged in a fancy printed box with a nicely done sales sheet and instruction manual.  But it did not sell, partly because it was more complex and therefore cost a lot more than a regular syringe.  Most dentists didn’t think it was worth the price, including my own dentist.  At one point the chief investor tried to get me to invest in the venture.  Since I didn’t think much of the idea in the first place, I declined.  A number of people, including the dentist inventor, lost considerable money on this invention.  Three people made money on it: the patent attorney, the manufacturer, and I.  


Even if this product would have sold, the investors still might have lost because they made the mistake of showing off the invention at a dental conference in Japan.  They had a U.S. patent but no foreign patents.  If the Japanese had liked the syringe they could have copied it, manufactured it in Japan or any other country, and sold it legally all over the world, except in the United States.

MUSIC STAND


One of my clients was a musician who was frustrated with the music stands on the market.  He had trouble turning the pages of sheet music on the stand while continuing to play; and he once lost sheets on the floor while playing.  I designed a unique clamp for him that allowed changing pages on the stand with one hand without the danger of losing them.  The prototype I built worked well.  He was pleased with it and took it to a company to have it mass-produced.  

Someone at that company convinced the musician that he could cut the cost of an injection-molded plastic part in the device by making it thinner so it wouldn’t need as much plastic.  So they built the mold in the revised way, and molded a few thousand parts.  When they assembled the units they would barely work.  With that part shaped wrong it was next to impossible to use the device with one hand, which was the primary objective of the invention.  Even so, the musician went ahead and had a sizable number of the units made up with the bad parts, put them in fancy packages, and tried to sell them.  They didn’t sell—understandably.  The inventor gave up rather than investing in a new mold for the part.  Lesson: Don’t change the design without consulting the designer.  The musician and I were “coinventors” of that invention, and received US Patent 5,088,677 titled RESTRAINT APPARATUS FOR PAGES AND THE LIKE, dated Feb. 18, 1992

CRACKPOT OR GENIUS?

At this point I suspect many readers are baffled by this long procession of failed inventions.  Don’t inventions make the world a better place, and make inventors rich?  Yes, but only rarely.  We normally read about the successes and not about the failures, but the failures greatly outnumber the successes.  I believe it was Edison who estimated that about one “good idea” in seven is worth trying, one patent in seventy ever pays for itself, and about one patent in seven hundred is a significant moneymaker.  Thomas Edison was well qualified to make such estimates, since he had been granted more patents than any other person.  Experienced inventors seldom invent to get rich, because they know the odds are heavily against them.  They invent because it is in their blood.  They can’t help themselves.

For those who would like more information on the whole subject of inventing and patents, let me recommend my own book on the subject.  It is “CRACKPOT OR GENIUS? A COMPLETE GUIDE TO THE UNCOMMON ART OF INVENTING.” 

It was first published in 1993 by Chicago Review Press in paperback, then Barnes & Noble republished it in hardcover in 1999.  It is now out of print, but I just searched it and found that Amazon.com still lists a few copies.  And some libraries may still have the book.

I wrote that book while teaching evening courses on inventing.  After the book was published I used it as a text in those classes.  I taught inventing and served as a consultant for other inventors for over twenty years.  In addition I have done considerable speaking on the subject of inventing, mostly at colleges and universities.  In 1994 I had the honor of presenting an invention-engineering colloquium to the scientists at the Goddard Space-Flight Center of NASA.

SELF-SUPPORTING CANES

A decade ago our family friend Robert Weltzien was struck with amyotrophic lateral sclerosis (ALS or “Lou Gehrig's disease”).  As his condition worsened he needed a cane to walk with, but he found that depending upon a cane in places like a resturant had its challenges: There was no good place to store the cane while he was sitting down.  It was always falling on the floor where he couldn’t reach it.  Robert was a creative thinker, and wondered in my presence if there was some way that a cane could be built so that it would stand up on the floor by itself—so that it could be readily reached by its user.  There are such canes on the market, but they have fixed four-footed bases that get in the way and also attract attention due to their strange appearance.  
I happily took up the challenge.  In a week or two I gave Robert a cane that looked normal when it was being used, but a simple action at the handle of the cane would extend  “feet” at the lower end, which allowed it to stand upright on the floor.  When it was picked up for use again, a reverse action at the handle would retract the feet and it would again look like a normal cane.  Robert was proud of it, and liked to demonstrate it to people.  He  used it until he died.  


Now Lorraine, his elderly widow, has walking problems of her own, and she is using the Weltzien-Family Self-Supporting Cane.  No patents were applied for. The invention might possibly have commercial worth, but I am not going to pursue it.  By this disclosure the invention is now in the public domain.  

THE WINDMILL SAILING CART

In my Model Design & Technical Stuff column in the July 1990 issue of MODEL BUILDER magazine, I talked about a sailing machine that could sail directly into the wind, and sail downwind faster than the wind.  These two claims are certainly counterintuitive and most people would say “Impossible”, but it turns out that they are both possible and demonstrable.  This technical puzzle has been in the heads of some sharp minds for a long time, but physicist Dr. Andy Bauer invented one of several possible configurations, and designed, built, and demonstrated such a sailing cart.  

It successfully carried him directly into the wind, and took him downwind faster than the wind.  It used no human energy or any other form of energy except energy from the wind itself.  I had a long telephone conversation with Andy, and another long talk with Dr. Paul MacCready on the subject.  MacCready is the genius that designed the human-powered airplane that flew across the English Channel on one humanpower.  

The windmill-sailing-cart subject is so fascinating to me that I just had to mention it here.  Andy’s cart had wheels and was tested on a dry lakebed in California.  Its “sail” didn’t look like a sail at all; it looked like a windmill.  And this windmill was geared to the wheels of the cart through a variable-ratio transmission.  In the upwind mode the “windmill” acts as a wind turbine that generates power that is greatly geared down and transmitted to the wheels with enough torque to make the vehicle fight its way directly into the wind.  The more efficient the design the faster it will run upwind, but even at low efficiencies it will slowly work its way directly upwind.  


The “going downwind faster than the wind” mode is quite different, and is the hardest to understand, even for many technical people.  In the downwind mode the “windmill” no longer acts as a wind turbine, but as a sail and as a fan.  In this mode the wind pushes against the big area of the “windmill” disk driving the cart downwind.  And through the transmission the rotating wheels of the cart now drive the “fan” in the direction to oppose the wind.  The real wind and the reversed wind from the fan add to increase the thrust on the fan, thereby pushing the cart downwind faster than the true wind.  

I apologize for boring some of you with this technical stuff, but I know that others of you will be as fascinated with this novel invention as I was.  As far as I know there is no current practical application for such a sailing cart, but the concepts behind it are used in many common machines such as multi-stage turbines.  

MENTAL INPUTS


Earlier chapters talked about my schooling and some of the other things I learned about the world and myself while I was young, but what about these days?  I seem to have a healthy lifelong thirst for knowledge.  Knowledge of many kinds, but not all kinds.  I kept and still have almost all of the textbooks I used in college, and several I had in high school.  I still use most of them occasionally, even though they are a bit old.  I just checked my high-school text on Solid Geometry.  It was published in 1934.  Had it been a text on medicine, cosmology, or electronics it would be worthless now, and apt to be quite wrong in some areas, but Euclidian geometry, plane and solid, have changed very little in the last hundred years.  


As a family we have always had up-to-date dictionaries, atlases, and sets of encyclopedias, and we use them.  (“Use” can be a misleading word with regard to books, however.  We once gave a set of World Book encyclopedias to a family for use by their two children.  Later the mother told us they were very useful.  “One book was just right to prop up the short leg of the kitchen table.”)  

The computer age has changed my habits a lot, however.  We still have a fairly recent set of the Britannica, an older set of the Americana, and a number of recent dictionaries.  I use them a lot when I am in one room and my computer is in another.  But when at the computer, a Webster’s dictionary that I downloaded, and Google, get used extensively.  Google is a fantastically useful tool when one is able to sort out the facts from the fiction and advertising biases in it.  “Always consider the source.”  

The bulk of my library, peaking at over 250 books, is mechanical engineering, aerodynamics, and electronics, but I also have and use a number of chemistry and physics texts, several on medicine, two on psychology, and one each on physiology, geology, zoology, and biology.  I guess I am an “ology” lover.  In addition I have a number of biographies and memoirs of famous scientists, inventors, and engineers.  I seldom read fiction.  Knowledge of the real world is far more fascinating and useful to me than imaginary people, things, and situations.  

I read the newspaper (selectively) seven days a week, take and read several technical magazines, and study many online articles.  I also correspond by e-mail with a number of professional people on several different subjects.  I used to attend conferences and have presented many technical papers, but I have retired from those.  I find that at my old age I don’t like to travel, I forget too many words when lecturing, and my voice tends to give out if I talk very long.  I now limit myself to computer presentations and communications.  My thinking at age 90 is definitely slower than it used to be, but I feel that the creative parts of my brain are still functioning fairly well.  

REYNOLDS’ SHOP

To invent and build stuff a feller needs a shop.  I have had a home workshop in every place I ever lived; but these weren’t many different shops, it is one shop that has continued to change and grow in both sophistication and contents.  My shop has always moved with me (except when I was at the University of Washington, and in the Navy).  To me the workshop is the most important place in a home (with the possible exception of the bathroom).


My first “shop” was a corner where Mom told me to keep my toys.  My first tools were my bare hands, and my first parts and materials were children’s wooden blocks with letters on their sides.  A few empty sewing-thread spools gave me things that would roll on the floor.  And when I stacked several spools end to end and held them tightly together, my Uncle Clovis blew tobacco smoke through them.  I had built a wooden pipe.  When he blew a smoke ring I saw, with wonder, a toroidal vortex; but it was many years before I learned its technical name and understood a little more about that fascinating natural phenomenon.  


In my early years I loved construction sets of various kinds, and used each one until it wore out or I outgrew it.  These taught me much about how the mechanical world worked long before I had further lessons on such subjects in school.  

All shops are limited by three factors: workspace, storage-space, and money.

I listed money last, because it may be the least important of the three.  By being alert to sources of inexpensive or free tools, materials, and parts of all kinds, over a period of time, by saving rather than wasting things, a shop lover can assemble a shop tailored to his or her specific interests for surprisingly little money.  The keen useful junk one can save always expands to fill the available space.  To a home workshop person a lot of “junk” is not “garbage,” it is home-recyclable parts and raw materials.  

Some of the things I have were already old when I acquired them a half century and more ago, so my shop is now part museum.  But I still use some of the museum pieces for certain jobs where they are better than modern tools.  I just looked at the nameplate on an electric grinder I still use occasionally.  It was made by General Electric in 1901.  I have a wrench, screwdriver, cold chisel, center punch, claw hammer, electric jigsaw, and an air compressor, all of which I built in high-school shop classes and in college shops; and I still use them.  


The “modern” part of my shop consists of a good lathe, a vertical milling machine, band saws, other power tools, a homemade eight-ton hydraulic press, a homemade brake (Strangely, metalworking shop “brakes” are used to bend metal, without breaking it), an arc welder, oxyacetylene cutting and welding equipment, and a broad collection of hand tools, drills, taps and dies, and measuring and test equipment.  It is an excellent low-cost shop, dearly loved, and constantly used.


In addition to the facility for building my developmental projects the shop gets used for lots of other things.  When Marianne and I married I bought some gold and designed and crafted our matching wedding rings.  Several years ago I designed and machined a novel smart-looking bud vase for her, out of a block of solid aluminum.  And I designed and built several unique metal necklaces for her.  No one would ever guess that any of these are “homemade.”  

IMPROVING COMMERCIAL PRODUCTS

Like most “do-it-yourselfers” I like to repair things instead of throw them away and buy new ones.  In addition, after buying and starting to use something, I frequently make changes in it to improve it.  Not all products we buy are wisely or adequately engineered, and it gives me satisfaction to make something work better than it did when I bought it.  

For instance: In about 1980 I bought a new-model Remington electric shaver.  It shaved fine but it didn’t trim sideburns well.  I saw a way to improve it greatly by making a small change in the shaving head.  I modified the one I bought, it then worked fine, and I decided to modify another one and send it to Remington.  

But when I went back to the store I had bought my shaver from a week before, to buy another one, I got a surprise.  The shaver on display now had my improvement already incorporated into it.  The engineers at Remington weren’t stupid, they just didn’t happen to think of this simple idea the first time around.  Most products are changed for the better over time.  Take the automobile, for instance: Compare a 1900 horseless carriage to a 2010 hybrid.  That is called progress. 

Chapter 11

THE FUTURE


As you have read, my young and midlife interests concerned narrow concepts and skills.  I paid little attention to the broad world around me, and how it all fits together.   But in the last three decades my interests have broadened.  I now find myself much more involved with the big picture, the global picture.  I have largely become a writer as opposed to a doer.  Since I am currently ninety, my personal future will be short, but my thoughts on the future of Planet Earth, Mankind, and its civilizations are very long term.  

I hope that these recent books of mine in this website will be of interest and contain some ideas of possible value to future Homo sapiens: 

THE REVOLUTIONARY DUALMODE TRANSPORTATION SYSTEM (currently also available online at   

http://faculty.washington.edu/jbs/rev/revcontents.htm )
THE RISE AND FALL OF THE HUMAN EMPIRE,   and  

NUTOPIA, WHY NOT DO IT THIS WAY?    


None of these books are being copyrighted, and the author’s inventions in these areas, if any, are being placed in the public domain.  Their free use is hereby authorized and encouraged.

Chapter 12

THANKS FOR LISTENING

If no one ever reads this book, that is OK.  The fun I have had in reliving parts of my life while writing it has been more than enough reward.  Some of my offspring, step-children, and grandchildren may read it to see what I said about them, to see how many mistakes I made, and how conceited I am; but hopefully they will think well of their old dad and granddad in the long run.  

If there are any other readers out there, thanks for listening, goodbye, and good luck.  With the deteriorating state of the world and society on many fronts, you are going to need it.  I believe I was very fortunate to live in the twentieth century, in the United States, and fortunate to know many intelligent wonderful people and to admire others from afar.  There were a great many people who made my life pleasant and productive, but I am especially grateful to my parents, my teachers, my friends, my family, and most of all to Marianne and Lola, my two wives.  


Many people helped me with this online memoir; in particular I thank my close friends Dick Scherer, Dick Eagle, and Jim Forbes.  

Francis D. Reynolds 

