Engineer - Refugee - Immigrant - American

By Reiner Decher, 2017
This story is dedicated to Sir Frank Whittle and to Hans von Ohain on whose shoulders this story is built.

Prologue

This is the story of an engineer, his time and his work. It is a story about how a keen interest in the work he loved led to a life in the United States after starting in prewar Germany. It is told by his son who was 14 when the family landed on American shores. An engineering story is not easy to tell because of the complexity of the subject. This tale is also hard to tell because the details were always adult subjects not discussed with children for reasons having to do with German ideas about the father-son relationship. The author grew up with a largely American perspective and thus feels differently about how much openness there should be between generations. This story is not an analysis of our relationship but an expose of historical events. Time has to pass to gain a more general understanding of one’s father; at least it did in this family. The details were unearthed decades after the father died.  He kept meticulous correspondence and other types of records. This story is an amalgam of oral history, personal experience, and the writings of others woven together with his records. The events described tell a story of a rough road to a good ending with a certain sprinkling of luck, both good and bad, playing out at times during the journey. I suppose that many people can recount turbulent times during a war, whether fighting in it or merely being pummeled by it, but this story has an impact on nearly everyone who flies in a commercial airplane today. 
As a son, I was part of this story and it is told with insights I have as a member of the family. Since I chose to follow in his footsteps professionally, I am also able to comment on the technical dimensions of his work. I hope that my love for teaching serves to illuminate what might otherwise be rather dry for the average reader.
A little history and philosophy
Engineers typically work to solve challenging problems in the physical world. They tend not to draw attention to themselves or to their work.  Their unique interest in things mechanical, electrical, abstract, and mathematical makes it difficult for the lay public to look over their shoulders and yet, the public and the industrial enterprises that are ever more technologically oriented appreciate what they do. When an engineer’s work is seen in this light, it is perhaps hard for people to imagine it as exciting. However, when the times are turbulent and the work is relevant to the times, careers and lives can indeed be interesting.

The challenge of telling an engineering story or a story about an engineer is that a compelling way must be devised to include at least a modicum of what the engineer did and why. What problem is being solved? Why is it important? Why is that difficult? Can such a story be told so that an ordinary person can appreciate the physics of what is in play without getting into a weed patch of details that provide relief for an insomniac? Perhaps. Interest is easily heightened when war is involved and all that this ugly word implies.  

The setting for our story is World War II and some of the forces that its technical dimensions played out, not only for the outcome of that war, but as an introduction to the Cold War that followed it. The story of “Operation Paperclip” involving the transfer of German engineers to the United States in 1945 is a part of this story, though not central. The individuals who went to America involved experts in a number of fields and our limited focus is on those involved in aeronautical technology, what we would call aerospace today: rockets, jet engines, and aircraft. Most famous of those who landed on American shores may well be Werner von Braun who was central to the development of the German V-2 ballistic missile used to bombard London. The flying bomb known as the V-1 could by then no longer reach England from the continent that had been lost to the Allies in 1944., Von Braun went on to mastermind the rockets that took men, Americans, to the moon.
The notion that the migration of German engineers and technicians successfully assimilated into an American life after the war is a complicated, and I believe, a successful one. There is the moral question regarding whether all Germans can be held to account for what happened in Germany, or perhaps better stated, to Germany. One can say what scholars and politicians have struggled to phrase and answer properly while boldly stating that awful things happened there during the time of Hitler. The state he created was certainly able to let every German feel that he or she was part of the “movement.” So-called ‘patriotic duty’ and the near-perfection of propaganda were certainly the part of everyday life. It is thereby possible to connect every German as an accomplice to the dark enterprise that the Nazi regime created.  That would, however, be grossly inappropriate because the regime was opposed, and in that tyrannical state, individuals who spoke up were swiftly and cruelly silenced. And there were many, as today’s memorial markers and the stories written about them attest. It is thus morally possible, in fact, existentially necessary, to be politically silent in the face of imprisonment or even death. 
After 1945, the Western Allies tried very hard to identify those men and women who did immoral and criminal acts and to punish them. They employed a methodology that was new to the world with court proceedings that, while still imperfect, hopefully deters inhuman behavior on the part of political leadership. The hope may be misplaced but therein lies a just future for mankind. The Allies tried and punished the important Nazi officials at Nuremberg.  A similar process was meted out to some of the hardly-humans who operated the notorious concentration camps. Were all the guilty punished? Probably not, but they have their consciences with which to live out the rest of their days. In the second decade of the 21st Century, it is likely that all such people have died and the world is free of them.
For more ordinary citizens, a process whereby Nazi Party affiliation and an individual’s role in it were clarified determined the fates of German citizens.  A so-called ‘denazification’ process was applied broadly. The process was central to the possibility of obtaining work, specifically administrative work. Postwar Germany required a functional governmental administration to be put in place.  The Allies were hardly in a position to fulfill such a function, both in terms of their capability and willingness. Most of the technical people who are in or tangent to this story were processed and cleared of suspicions that might prevent them from being contributing members in a future society. 

After V-E Day (May 8, 1945), the war with Japan was still far from settled. German engineers had developed technologies that might be useful in winning the war in the Pacific for the United States. In order to take advantage of German technology, the US sent investigative teams to Germany and began what is known as “Operation Paperclip.” Really knowledgeable people were quickly whisked off to the US to share what they knew. As stated earlier, Werner von Braun is probably the best known of these, but there were many others, including two individuals who were an important part of the Junkers team that developed the jet engine. The engines in the Messerschmidt Me-262 jet fighter were of special interest to the US. These two individuals play an important role in our story.
For the western Allies, the end of WW II ended a period of ‘fighting on the same side’ with the Soviet Union.  A new competition for the future of Europe was emerging. The foundation was laid for a new, hopefully ‘cold,’ confrontation.  The story of that standoff dominates the last half of the 20th Century and is well documented. It is not retold here except to say that the seeds of the competition were sown there and then and included the Germans with technical talent. After all, they were a very real part of the effectiveness of Germany in executing a war in ways that a similarly sized country with less access to technology might have lost sooner than Germany did.
A question that remains open to this day, is: “What responsibility does a technical expert bear for the wartime use of something he helped build, just for doing his patriotic duty?” For the Germans in this story, the work was also, quite evidently in retrospect, to be a way to survive by staying out of the military machine that was rapidly consuming Germans. The answer to this question is not always clear or easy. One can argue that a jet engine or a rocket can be used for peaceful purposes, such as powering an airliner or taking astronauts to the moon. On the other hand, it can power a jet bomber of an intercontinental ballistic missile. In the extreme, using technology to make nerve gas for use in shells for illegal use on the battlefield should not occupy much time in the deliberations of a moral person. Where does the argument end when one considers making nuclear weapons? They were built to deter a war even though their use might border as immoral on the ground that many innocent deaths would be involved? The reality and experience of World War II may have settled that dilemma in favor of an existential pragmatism.
The arguments above are a part of the history associated with Germans, partly because WW II spawned so many new ways of waging war and both sides developed so much new technology.  The subject of this story is my father who went through World War II on the German side, mainly because he was living there. Being his son, I also bear this burden though I was too young to have any hand in it.  I was born in 1939.  The issues I raise are important to me because I made early life choices that included working in the same technical field that my father chose. The reasons are lost in time and probably deeply rooted in the relation I had with my father and he with me. The decision to pursue academic options toward engineering as a young man was facilitated by an ease with science and mathematics. The time was that of Sputnik, that singular symbol of US-Soviet competition, and the notion that the US was behind in something called the space race.  The American academic world was eager and able to play a role in the education of engineers and the future looked bright for any one willing and able to seek it there. Graduate fellowships were available and relief from the burden of a costly education was supplemented by a desire of wanting to play a patriotic role in the American competition with the Soviet Union. The possibility of stumbling into a moral quandary about working in the aerospace industry did not arise for me until later in life. Looking back at my own youth it is rather easy to conclude that morality within pragmatism tends to be examined critically in hindsight. 
Through circumstances that I considered fortunate, then as now, I had the opportunity to take a teaching position in a major university, right next door to a major aerospace company.  It is from the perspective of teaching the subjects that relate to my father’s work that I write this story. The telling of an engineer’s work will always require some getting into the weeds of technology. Telling it effectively is a challenge. I know that when, in a social setting, I tell someone I am (tongue-in-cheek) a “rocket scientist” this attempt at humor usually leads to a change of subject, a glazing over of eyes, or truly undeserved amazement. After all, rocket science is not brain surgery! Overcoming this technical hurdle will be the challenge here. On the moral front, my own doubts were kindled by the realization that the students I taught were likely to graduate to the military or into an industry that focuses on military hardware. In that very sense, my story parallels that of my father.
This is the story of a man who came to America and practiced his art here. It is not a story that is meant to paint a grandiose picture of the man but is to tell what an engineer can do and show that the fortunes of war and its misery can have a good outcome for an individual. The story starts in pre-war Germany, continues through the turmoil of WW II, and finally ends in the United States. The welcome accorded a person like my father and his family is humbling and a source of great joy for this writer.  I am a proud American in spite of its political ups and downs and I write this story with that feeling foremost in my mind.  My father was Siegfried H. Decher (1912-1980) and I shall refer to him as ‘father’ although he was ‘Papa’ in the family, Herr Decher in the German community, and ‘Sig’ in his American working world. He was a modest, quiet man who did make significant contribution to the commercial airline industry. He will come up when ‘googled’ by those who are curious. What follows is his story. Whether he would have told it the way I have is doubtful. I am quite sure that he would have not have approved of it being told for he did not like to call attention to himself. 
To give our generation a sense for family history, father authored a Decher Family Book that focused on the identities of family members in previous generations and brief accounts of important facts about them. The more interesting part of the history told is that of the various moves without much in the way of reasons for the moves or even feelings about the circumstances that form the history the family experienced. One important exception is a long report of life in America to family left behind shortly after we landed in the US. 

I inherited the file folders that form the basis is this story. The folders were collected on topics such a private and business correspondence, patents, and certificates of various kinds.  The latter included passports, diplomas, life information, and documents of that kind. Most of the documents are in German or French and some in English.  I am competent with these languages as I grew up with them and felt that, within the family, I am somewhat singular in my ability to judge their relevance and importance. I took on the task of distilling the information in the records so that I could summarize it for future generations.  The goal was initially to pass on the answer to the question: What were the circumstances of grandfather’s (or perhaps great-grandfather, or …) coming to the United States? Initially it was to remain a family document but the discoveries I unearthed were significant enough to warrant a potentially wider readership. The details missing in the family book were dug out of the files and turned out to be sufficiently interesting from a historical perspective that I chose to write what you are reading. They also acquainted me with my father in ways that were never realized when he was alive.

Engineers and their work

Today, engineers rarely come to the public’s attention as stars of the popular kind because of the nature of their work. Perhaps it is the nature of the engineer as a person that tends to disallow such attention seeking. Engineers typically work with others in corporate settings to achieve goals that have functional as well as economic usefulness. There are exceptional people who work in relative isolation, of course, but such people are uncommon and the time they spend alone may even be short as enterprises are born and grow. The world of computers has a number of people whose names have grown into near universal recognition for their contributions. Much of the world we live in today is made better by engineers whose names can sometimes be found, but only if one searches and, even then, not always. Who can cite the names of people who invented or developed into usefulness the modern internal combustion engine in our cars? Who invented the blue LED, the lithium ion battery, radar, FM radio, the compact disc, the internet, the refrigerator, and so on?  There are now many inventions that make life better than it might have been. The pivotal people often fade into obscurity just because their work drifts into the normal and is improved by so many others.

Engineers derive pleasure, or at least satisfaction, from solving difficult problems using technology. It is good when these solutions find their way into practical applications with positive economic consequences for the engineer and the organization that employs him. The time period in which this story unfolds, the central portion of the 20th Century, may be characterized by the activities of industrial concerns, rather than individuals, moving most progress forward. Companies embraced the need for what needed to be made. They were able to find the capital and the need for capital was often great. It is during this late period of the Industrial Revolution that an engineer sometimes reached a position of great influence in that they were often the “chief engineer” of large and demanding projects. Consider their roles in building the bridges from Brooklyn to the Golden Gate, airplanes, like the 707 or the 747, and so many more. Admittedly, many engineers analyze, meaning that he or she determines whether particular bridge beam dimensions are adequate or not, using the tools, often mathematical, they have at their disposal. Such analysis is the devilish detail so necessary to be mastered in the execution of a project. 
Sometimes the corporations that undertook large and small projects, were at great financial risk. The engineers with positions in those companies were necessarily a blend of manager of time and resources as well as masters of the tyrannical details of technology and its numbers
Invention

Is it possible to package what an engineer does into a neat box? If the end result is novel enough, then – yes!  The package is called a patent. The discoveries of science are a reservoir of knowledge that is exploited by inventors.  The transformation of an invention into a practical device is often the work of an engineer and is often done in conjunction with arguments and discussions with other engineers to arrive at a practical solution to a vexing problem. To wander into the field of aerospace where we will proceed in this story, I want to mention the Wright brothers and their successful demonstration of powered flight. These two men struggled long and hard at finding the combination of design and construction elements required to fly safely. It would have been hard, perhaps impossible, for one man to undertake that task without involving another, just because it was so complicated. In my view, their major contribution is the achievement of flight with a control system that makes safe operation possible.  That is not to denigrate their contribution to the more elementary aspects of lift, drag, and propulsion by means of a propeller. They solved an engineering problem, in fact, a number of them. They did not invent a mere flying device, but they did find a way to build the first airplane, the flying device that worked to carry people… safely.




The Wright Brothers on their first flight, 1903
The story of the Wright brothers is in part interesting because the ideas they developed had enormous economic potential. They knew it and wanted to protect their treasure of understanding. In protecting their ideas, they largely failed however, because there were a number of ways of solving the flight problem.  All that other potential airplane builders had to know is that it could done and the Wright brothers provided the answer to that fundamental question: yes, it can be done. 

They had mastered, at least to the degree that was necessary, the complexity of dealing with a system, the airplane. They integrated understanding in a number of disciplines that were necessary for the system to function. These include aerodynamics, propulsion, lightweight structures, and controls. The airplane had to work with the incredible difficulties of a moving substance like air. Newton said that forces like lift and thrust to overcome weight and drag can only come about when the speed or direction of the air is changed or, as the engineer would say, when momentum changes occur. Newton made that observation in the 17th century! The challenge was and is that the movement of air, and of fluids in general, defied easy predictability. Therein lies the fact that successful aviation was realized rather late in the history of moving mankind about on this planet. After all, the horse and buggy, the sailing vessel, the railroad, and the automobile had preceded the idea of the airplane. Another large dimension of that story is that the internal combustion engine was necessary to provide the power.

Engines

The history of engines, including that of the internal combustion engine, is punctuated by inventors tinkering and by scientists making serious inquiries into the nature of heat and its convertibility to mechanical power.  These two approaches evolved at the same time, if one can speak of simultaneity over a period of a hundred years.  The tinkering inventor made breakthroughs that gave rise to ideas to be explored analytically and vice versa. Today, most of the ideas about heat and engines that exploit heat are pretty well developed so that all practical engines have been identified and brought to high degrees of perfection.  After all, there are only a few ways of obtaining compression and burning fuel and the combination of these two aspects of the engine design thoroughly describe the various engines that have been invented. They are sometimes described by the names of the inventors of the thermodynamic cycles
 on which they operate. For the record, these are the steam engine (and its variant, the liquid fuel rocket. Both employ liquid compression and steady fuel combustion), the internal combustion engines of Otto and Diesel, and the gas turbine.  There are no significant others. No new heat engine types with the impact of those four are likely to be found in the future.  Strong words, but well based on the understanding of the science and the limits it imposes. There will be space propulsion engines that are fundamentally different but their impact on life on earth is likely futuristic.
The obvious problem that the Wright brothers had to solve in the development of the airplane is the generation of lift.  That is the function of the wing. Lift is generated by giving still air a downward push, i.e., by creating downward momentum. The art was in creating a structure that is light in weight and efficient enough to require a modest amount of power to drag the wing through the air. The brothers knew that birds could accomplish this, although the latter had to provide both lift and propulsion at the same time, a much more complicated task.



A seagull in flight makes it look so easy.
Engines produce mechanical power from readily available resources such as those representing stored energy that is convertible to heat by combustion. Liquid fossil fuels are uniquely well suited to that purpose because they can be used in various ways, have high energy density (a lot of energy per weight) and high mass density for compact storage. Since the Wright brothers, all practical flight has been done with oil as the driving fuel for these reasons.
All heat engines using fuel require a way of compressing the “working fluid” in the engine.  In nearly all engines suitable for transport, this working fluid is air, the air that is readily available, here and wherever we travel. 

The first working fluid to be used in a heat engine was, however, water, simply because it is so easy to compress in its liquid form. The steam engine made development of the railroad and the steam ship possible, but the engines are heavy. It was too heavy for an automobile, recall the “steamer,” and certainly too heavy for an airplane. For the airplane, the internal combustion engine was necessary because it could be made light enough.  That was an important conclusion by the Wright brothers as they built their flyers. Significantly, they pushed the development of the internal combustion engine into the lighter weight direction than was necessary for the automobile.
In the internal combustion engine, the compression of air is accomplished by rather inelegant and brutal means using a piston and cylinder. This method is not particularly difficult to do easily and well. The successful implementation of this method into an engine by Daimler and later Diesel into our modern engines is certainly a testimony to invention and successive development.
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The pistons on a modern V-6 engine. Not shown is the cylinder and the necessary valving that make the engine even more complex.
The gas turbine or jet engine as a design is dominated by the use of an air compression method that relies on the compression of air by means that is continuous, rather than batch-like with each movement of the piston within the cylinder. A continuous process allows the steady, smooth compression of very much larger amounts of air when you consider the alternative, the piston-cylinder. More air allows more fuel to be used and hence more power realized. Just to drive this point home, we note that the most powerful piston engine for an aircraft, at the end of the period when these engines were the premier power source, was capable of about 4400 horsepower.  In contrast, the fan alone of a modern high bypass turbofan engine involves over 100,000 horsepower! The two methods of delivering air for mixing with fuel require different methods of burning the fuel.  In the internal combustion engine, the combustion takes place in a very short instant at the end of each compression stroke. By contrast, the gas turbine burns fuel steadily. The difference between these two methods has important consequences for the design and operation of the two engine types. The internal combustion engine is complicated with a large number of moving parts, many of which reciprocate, i.e., move back and forth. That is stressful on the physical components and leads to a short time interval between necessary overhauls.  The gas turbine has one major moving part and that part just rotates without rubbing on anything except the air it processes. No wonder that when the intricacies of the gas turbine were mastered, much of the aviation industry, both civilian and military, was dominated by use of the gas turbine. The economics of maintenance and operation simply forced the issue.
The gas turbine engine employs a means of compression that works in a way that parallels the way an airplane wing generates lift. Compression is achieved by forcing an increase in air speed (by the rotating blades) that is subsequently reduced (by the stationary blades) to obtain higher pressure. The so-called Bernoulli principle is in play in this compression process. This dynamic means of interacting mechanical power with airflow is complicated
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A cut open Pratt & Whitney R-4360 engine on display at the Museum of Flight in Seattle. This most powerful production and mechanically complicated engine had 4 rows of 7 cylinders to produce 4360 horsepower.
and compression is impossible unless one understands how air moves. This is the heart of the jet engine as an invention: a new way of compressing air, another way of burning fuel and the use of a turbine that functions to expand the heated air to supply the power to run the compressor. It is very simple in principle, but the details were and are devilish. The gas turbine engine, like the airplane, is a complex system where many demands come together, among these the satisfactory movement of the air through it and control by a pilot. These demands resembled those faced by the Wright brothers.  

To keep this story from devolving into an engineering text, we will delay discussion of specific events and people until we get further along the time line of the story and note that we are looking at a fertile field that will grow the many new ideas and patents that allow development to the state of the art we enjoy today.

Inventions reside on a spectrum between discoveries of a peculiarity of nature and “novel or unique ways of doing or realizing something.” Complex systems like the heat engines that produce power are invariably developed, though perhaps not “invented,” in large industrial enterprises. They require the expertise of many disciplines to contribute to something the world would deem as successful in a functional and perhaps economic sense.

One person

This is the world in which my father, Siegfried Heinrich Decher, the engineer, had to operate. The inventions he patented were within the framework of engines as systems. The goal was to make them operate well and suggest ways to make them operate better. What he actually accomplished is described briefly and succinctly later in the story. The value of patents can be judged in a number of ways. Leaving aside the financial rewards, patents are deemed important if they are referenced by others in later patent applications, or if the device or idea patented finds widespread application. Father’s patents are important on both those grounds and the financial rewards were, by legal necessity, assigned to his employer.
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Siegfried H. Decher in the 1960s from a passport picture.

Father’s life story begins in 1912 when he was born in Darmstadt Germany. He lost his father at age 11 during the hyperinflation days following WW I. He finished ‘high school’ (Gymnasium) in 1931.  In that time, the Great Depression was raging around the world, including Germany, perhaps more so there because of the war reparations that had to be paid to the victorious Allies. It is not difficult to understand how the economic stress and the residual trauma of World War I led to the rise of Hitler and Nazism. In 1930, while still in high school, my father attempted to obtain a position as an engineering trainee with the German navy, and serve in that branch of the military. This would have been a useful step for financing his education. He told me that, at the time, he had been interested in service in submarines. Fortunately, considering what happened on the world stage later, he was rejected for ‘fitness’ reasons. 
He turned instead to studies of engineering at the Technical University (Technische Hochschule or TH) in Darmstadt. He managed the financial aspects with family support. He points with great pride to his days at the TH: the friends he made and his sports activity that centered on long distance running. After graduation in 1936, he secured his first job at Junkers Flugzeug- und Motorenwerke ( … Airplane and Motor Works) in Dessau. He married my mother the following year. His position at Junkers was that of an intern in what an English speaker would call mechanical engineering. He initially worked on piston engines and within a year or two on a new jet engine project. The records I have access to don’t say much about that period except that he appears to have excelled at his work and, in 1943, was promoted to ‘section chief.’ In that same year, he was awarded a War Service 
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The War Merit Cross Certificate, Second Class, signed quite likely by Hitler among others.
The certificate states: “In the Name of the German people, I hereby award to Lower Section Chief, Siegfried Decher of Dessau the War Merit Cross, Second Class, Berlin, 2 June 1943.  The Führer.”
Cross, which surely kept him out of the military. For that we are all grateful. He was granted a number of patents in connection with his work. In Germany at the time, it seems patents were not, like everywhere in the Western world today, granted by the government. Rather, they were kept as proprietary files with the company in which they were conceived.

Jet Age

The history of the jet engine that has to be told here will challenge my writing to make it clear. To go back a few years, the first flight of a jet-powered airplane took place on August 27, 1939. This event came about because a very interesting and skilled engineer named Hans von Ohain persuaded the airplane manufacturer Heinkel to build a jet engine. Later, when the engine ran successfully, Heinkel built an airplane around it. When the He-178 airplane flew, von Ohain was a young man of 28! The workings of the engine’s dynamic flow components, the compressor and the turbine, were understood well enough because superchargers and turbochargers for piston engines were in common use. The figure below shows details of the configuration used by von Ohain: a radial flow compressor and a radial flow turbine. I mention these details because I will contrast them to another configuration that will also do the job with some specific and important advantages.
In a radial flow compressor, the challenging and necessary component works by spinning the flow outward (away from the spinning axis) to high speed and the engine’s ducts then slow the flow down to raise the pressure. That is one way to build an air compressor. The engine worked well enough to power the He-178 and the jet age was born. With that success, von Ohain and Heinkel continued to have RLM financial support for carrying on work, and other firms joined the field. Parenthetically, the He-178 test airplane was destroyed during the war.
As one can imagine, the development of this engine type took place in a fog of secrecy. It took place not only in Germany but also in England. There, another very young and talented Englishmen named Frank Whittle had similar ideas about a jet engine. In fact, Whittle had registered, in 1930, the earliest patents on was to be called the jet engine. It is not known whether von Ohain’s ideas were related to Whittle’s patent and even whether he had access to the British patent disclosure. Political tensions and later WW II kept Whittle’s and von Ohain’s development efforts isolated to their own countries. The Battle of Britain, and the war in general, unfortunately caused Whittle to suffer from tepid financial support from the British military for his engine. The war situation was, for Great Britain, simply too critical
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The He-178, first jet powered airplane to fly.
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… and the von Ohain Engine in it.
to invest in something with a payoff that lay in the distant future and might never be realized if the battle is lost. Britain had to focus its most immediate attention on the wartime crisis, which, during much of that time it fought without full military engagement of the United States. In spite of this limitation, Whittle continued work on his engine and a Gloster Whittle airplane flew in May 1941 as a demonstrator. The next flight was not until 1943 when the war’s tide was beginning to change. 
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Gloster Whittle with Frank Whittle at the controls!
In short, von Ohain and Whittle worked independently on the same idea, at roughly the same time, and history recognizes both men as the pioneers of the jet engine technology. Primary among the reasons for interest in the jet engine was the possibility of a faster airplane, which is of course, militarily advantageous in the world of modern war where air power plays such an important role.
The fruits of the British development effort were shared with Americans engineers as it became clear that the jet engine concept for flight propulsion was viable. Much of the subsequent development took place in the United States in the later phases of the war. The principal industrial participation was by the American company, General Electric. The design of the GE J-31 engine from that effort was based on the Whittle ideas about how such an engine should be built. Engines of this type were ultimately installed in an airplane that first flew in late 1942 in a Bell P-59. This airplane, however, had no significant impact on the execution of the American effort in WW II.  
A Special Jet Engine

A compressor is a necessary component of a jet engine.  The radial flow compressor used by von Ohain and Whittle had serious limitations: it could raise the pressure by only a factor of around three, i.e., to 45 psi at sea level, at best. Engineers recognized from theoretical studies that the jet engine’s potential lies in the use of higher pressures.  Furthermore, the radial compressor’s configuration does not favor an engine to be built in large sizes and does not integrate well with the aerodynamics of a high-speed airplane where a slender engine design is highly desirable. What was needed was a different type of compressor where the flow stays essentially parallel to the turbomachinery axis. The basic aerodynamic understanding for such an axial flow compressor was established in the late 1930s at the University of Göttingen’s AVA (translated acronym for the Aerodynamic Research Institute) and found to be practical with a better potential than the radial compressor.  
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The rotating components of a radial flow compressor (left) and one stage of an axial flow compressor (right).

In July 1939, the German Air Ministry awarded contracts for the construction of axial flow jet engines (known as TL engines in the German engine industry) to Junkers and BMW. With the relevant understanding in hand, a team at Junkers embarked on the practical aspects of designing a jet engine based on the axial compressor. A related success in designing an axial flow turbine (necessary to drive the compressor) was derived from work at AEG (translated General Electric Co., no relation to the US company by that name) in Berlin. The Junkers engine development effort was under the leadership of Otto Mader and later Anselm Franz. The development team consisted of a dozen or so people, among them specialists in the various technical areas required for what a successful design would need: aerodynamics of the compressor blading, mechanical design, metallurgy, vibrations, combustion, and others. The team included my father, whose strengths were in thermodynamics and controls. 
From my personal teaching experience, the topic of thermodynamics is a subject often ‘disliked’ by engineering students and addresses questions regarding the nature of heat and its convertibility to mechanical power. The subject is quite abstract but students who realize its power appreciate it for what it can tell about physics and reality. 
The axial flow compressor pioneered then is the type of compressor used almost exclusively in aircraft jet engines today. Such a design allows for a slender engine that is easy to build into an airplane, especially a high-speed airplane. The engineers recognized the potential for superior airplane performance. Such a compressor could be built for significantly higher power engines because its compression can be raised to levels higher than a radial flow compressor can. Modern engines are typically designed to have compression pressure ratios of over 40, while the early radial device managed 3. Further, the design easily (and slenderly!) accommodates higher airflow rate, hence more thrust, merely by making the engine diameter larger. These characteristics motivated the Junkers engineers to build the Jumo 004 and their confidence is substantiated by the almost universal use of the axial flow compressor in the jet engines we have today.
The story of the development of the jet engine, particularly as pursued by the Junkers team, parallels the Wright Brothers story. Both dealt with a system that had to work safely within the parameters of a human controlling the airplane. In order to understand what the issues are with controlling a jet engine, we have, unfortunately, to say a few words about the compressor and how it works. These words will shed a little light on to the question: “why were the patents that my father obtained, especially the early ones in Germany, important?”  
The crux is in the complexity of the way an aerodynamic (axial flow) air compressor functions in connection with a combustor and turbine behind it and the propulsion nozzle behind that. The overriding aspect of the design is that compression takes place by means of airflow over rotating and stationary blades. This flow, like that over an airplane wing, can stall and thus cause the compressor to fail to function as intended. The flow angle over the blades is determined by the combination of air speed along the engine’s axis and the rotation speed of the engine shaft.  The angle critically determines the lift (if not stalled) and the efficiency of the force exerted by the blades. At a fundamental level, the function of all the blades in the compressor is for each to increase the air speed and then to slow the flow ever so gently and thus cause the pressure to rise. The key attribute of this compressor type is that one can design a compressor with any number of blade stages and therefore realize any desired pressure.
The designers of the Jumo 004 understood that it was unrealistic for the pilot of an airplane powered by such an engine to deal with the requirements of the compressor.  Gauges could be installed to tell him what the flow was doing but flying the airplane, especially in a wartime setting, is complicated enough.  The engine had to have a control system that shields the pilot from making any adjustments to the engine other than to demand more or less thrust. The Jumo 004 was therefore designed to utilize the only means available to manage the compressor airstream, its main propulsion nozzle.  Its flow area could be varied by moving a center body in or out of the convergent propulsion nozzle at the very end of the engine. This body was humorously referred to as the “onion” by the engineers.
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Cross section of Jumo 004. Note the simplicity of the design and its streamlined shape. Eight compressor stages are used.
[image: image13.jpg]



A museum display of the movable center body on a Jumo 004 in a cut open engine display. The body touched on by the author’s finger (the “onion”) is made to move fore and aft by an actuator sensing flow conditions. The air or better, the mixture of air and combustion gas, from the partially visible turbine flows toward the observer. (Berlin Museum of Technology).
By these means, the flow through the engine could be controlled to maintain good compressor function. A system had to be devised to move the center body in response to shaft rotational RPM and pressure measurements that can be interpreted as axial flow speed through the compressor. Such a system was designed and patented by my father.

In the early days of the jet engine, specifically at Junkers on the Jumo 004, the control task was performed by hydro-mechanical systems with pistons moving actuators. Today, the control is no longer carried out with variable geometry at the propulsion exit nozzle (except when afterburning) but is instead achieved with variation of the stationary blades in the compressor. The problem of compressor stall is, nowadays, an uncommon concern to pilots, except perhaps when a goose tries to fly through an engine! 
The Messerschmidt Me-262 and other airplanes with Jumo 004 engines entered service late in the war, toward the end of 1944. This fighter was easily able to fly 100 mph faster than other fighter aircraft of the day. That was a military advantage that the German air force, the Luftwaffe, hoped to use in the air battle over Germany. Germany had lost air supremacy by then and the Allies were carrying out crippling bombing raids on German cities and military targets. The saga of the Me-262 includes Hitler’s misguided notion to use the airplane not as a fighter but as a bomber to “terrorize” the enemy as if the speed was somehow a new weapon of terror. On the German side, terror from air raids was by then an everyday part of life. Hitler specifically forbade use of the airplane as a fighter for many months, during which Germany’s drift toward losing the war became ever more inevitable.
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The picture above is a training image for the description of the control system. Note the date of late 1944. This is the system that my father had a heavy hand in bringing to fruition. It ultimately resulted in a US patent award to him in 1954.

On the next page, 3-views of the Me-262 fighter aircraft (note the attachment of two bombs!).
Hitler eventually retracted that order but it was too late for this new type airplane to play a pivotal role on Germany’s behalf.  The Allies did, however, recognize that a new age in aviation was at hand.
Wartime

For the family in Dessau, mother tells that, initially, our parents were not overly concerned with the consequences of war. It was far away and no newspaper was available to tell a story other than the one woven together by the Nazi regime. In April 1942 my brother Uli was born. He did not have an easy start. He was very sick for weeks and at times was thought not to be able to make through whatever his young body suffered. He did, however, overcome his health adversity and the food situation might have had a role to play in his recovery although that is not likely. At that time, families with young children were provided with extra food rations by the government. 
As the tide of war turned and Allied bombing got closer, times became tense and people frightened. In the spring of 1944, father moved the family to a cousin’s farm in Bavaria.  Times there were pleasant enough and relatively peaceful—no bombs. The farm had Russian prisoners of war assigned to it to carry out the work that German men could not do by virtue of having been conscripted in the army. There was a reasonable amount of food available but, for a number of reasons, we could not stay there indefinitely.  Mother and the children stayed there for the summer while father worked in Dessau, periodically spending times in air raid shelters. Father and his team of engineers worked in the attic of a home for old ladies, amid drying ladies’ underwear, I am told! The design team headed by Wolfgang Stein was hidden in a barrack in the woods while the chief engineer Franz stayed with the test stands running engines and tried to keep people working together. 

In September, my father heard from his sister that his home city of Darmstadt was “bombed flat,” in the words of my mother. His sister and mother were safe but the devastation was immense. In her delayed communication with father, his sister tells of having to navigate the city streets to reach the post office or a working telephone to reach him.  She had to step over dead bodies to find her way around but ultimately gave up because she found that nothing worked—no electricity, no telephone, no post office, and water supply was a problem.  Everything was thoroughly broken, including most of hope.
In Dessau, we spent a number of nights sheltering in the cellar of the apartment building on Bauhausplatz. Our apartment was across the street from the famous Bauhaus and the ‘platz’ in our address records shows that it was then named after some Nazi activist. The reality of living under the constant threat of bombing was unbearable.  A number of the Junkers engineers, including my father, decided to move the families west of Dessau to a small town in the Harz Mountains to secure us from the frequent bombing raids. Father maintained our residence in Dessau because he continued working at Junkers. Our time in the “mountain retreat” of Gernrode was anything but pleasant. Food was scarce and so was fuel for heat. The mothers often went to fields to gather hopefully overlooked potatoes and were at times surprised to be targets of fighter aircraft that shot at everything that moved. Timely hiding behind trees saved the day. The stress associated with the uncertainties of the war frayed nerves so that people turned nasty rather than mutually helpful. Even Gernrode was believed to become a bombing target as there was a plastics factory near where we lived. During air alarms the drill was for mother or the parents to pack necessities into a baby carriage and run us into the hilly forest where some nights were spent in the cold. The rural setting allowed occasional access to some food but it seemed that the cities were better supplied with rations as its distribution was a bit more efficient even as it lacked quality and certainty of being available. Father’s infrequent travels between Dessau and Gernrode were initially by bicycle to cover the 100 km, but later he had to resort to hitchhiking. There was no functional railway as the tracks were bombed in many places.
The end of the war came while the family was in Gernrode and we eventually reassembled in Dessau. The city lies on the west shore of the Elbe River and was captured by American troops before war’s end.  At the Allied Yalta Conference (February 1945) it was decided how the division and occupation of Germany was to be accomplished at the end of the hostilities. A large region of Germany captured by the Americans, including Dessau, would ultimately be handed over to the Russians as their sector. It was also decided that US troops would stop moving east of a line formed by the Elbe and Mulde rivers that cut diagonally across Germany. The reasons included avoiding Americans and Soviet troops accidently firing on each other as the latter were moving west. Further, Gen. Eisenhower thought that losing American lives for territory that was ultimately going to be turned over to the Soviets was pointless. 
In any case, the assets represented by the German jet engine builders became recognized by the Allies and they turned to capitalizing on them. The assets were primarily the people at Junkers, specifically the Jumo 004 team. They were interviewed by American, French, and Russian officers as to their preferences regarding their future plans: they could stay in Dessau or go west with the Americans as they vacated the region. The process was surprisingly open and cordial.
A number of the engineers stayed in Dessau because the roots to home are strong and an optimistic view that ‘it can’t get much worse’ often guides the spirit. We will see that this optimism might have been misplaced.

Franz and a number of the Jumo principals, including my father, chose to go west with the American forces. Just when these interviews took place in relation to the end of the war on May 8, 1945 is unclear. What is clear is that the Soviets were to take over the region on July 1. The times were very bad. Food was scarce; there was nothing to buy. Mother and I often went to nearby narrow-gauge railroad tracks to gather a few lumps of coal lost by the steam locomotive that plied the tracks. Uncertainty reigned in that there was no government and the relation between the occupying forces and the occupied was tenuous and edgy at best.
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Modern road map of region near Dessau.  Note the large Elbe River flowing from right to left and the much smaller Mulde flowing northward into the Elbe. 20 miles to the East is the city of Wittenberg, site of Martin Luther’s 95 theses and 40 miles to the South is Leipzig.
The end of hostilities unleashed a great deal of movement by people forced to the West by edicts to vacate lands where they had lived or to escape the revengeful terror associated with the advancing Soviet Army. To cut down on this uncontrolled and uncontrollable migration, the US Army issued papers to every German that bound Germans to the place of their residence or where they were caught by events. The document (in German and English) threatened arrest by occupation forces if the person was caught outside their assigned area. 
At the time of war’s end, mother had the services of a young girl, who was essentially part of the family. She helped out with the care of the children, particularly during the times mother had to go and scavenge for food or dry wood.  Elli was a dear girl, who was deathly afraid of the coming Soviet occupation. How the news about who will be the new occupier was transmitted to the German people by the occupation forces is unclear but it must have been apparent because Soviet troops were about, even though the Americans were the occupation authority at that time.  Elli wanted desperately to stay with our family and move west with us. She heard the rumors of what happens to girls when the Soviet soldiers land in town. Mother’s own view of the Russian troops was probably shared with Elli. It was thoroughly reinforced by her observation of the drunkenness by these men as they roamed freely about. Before the move was to take place, mother sent Elli to Dessau to recover a few potatoes we had left in the cellar. She went off by bicycle expecting to return a day or two later, but she was never seen or heard from again. She was a loss. It is not clear whether she could have become part of the family manifest traveling by truck to the west with us. Such are the vagaries of wartime.
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Residence permit when ‘caught’ by the US Army in the Harz Mountains
Our own departure from Dessau was rather clandestine. Father was notified by an American soldier that on such or such a day and time he should be ready to load his family and 300 pounds of personal possessions onto a truck that will show up. At the time of loading we were told that we were still free to go or not go with them. Neither parent was inclined to stay where the Russians hold sway. Father insisted that he be allowed to take his savings from his bank. Since chaos reigned, the bank was officially closed and would not give him his funds. He informed the American soldier of this problem and they went to the bank together. The soldier laid a pistol on the counter during a second transaction. It was completed in a manner most smooth. Much of the family’s furniture was left in Dessau and Gernrode. Friends promised to send it later but most of it never came, although some did. We were grateful that the family was whole, albeit not well because father dealt with what was believed to be a bout of pneumonia. A real diagnosis was probably unobtainable and antibiotics were certainly not available. He was 32 and weighed 125 pounds. That is no condition to manage a family’s departure for a safer place in the midst of the turmoil; and yet he did.
Since we were now wards of the US Army, we had the first real opportunity to see and experience Americans first hand. I recall eating American chocolate, an orange, and being face to face with an African-American soldier.  I also remember rations of powdered milk in lidded greenish cardboard cans that were labeled: “Made in U.S.A.” It was a new world. 

The sun rose on a new time just as it did every day, but the war was over. I was almost six. The wartime and father’s feelings about it were not a subject he spoke of very often, if ever, and briefly at that. It was the past, painful in lots of ways but his work had been, at least intellectually, rewarding. It was time to move on. 

The accident

June 21, 1945. The day promised to be warm and cloudless. We were loaded onto a green Dodge two-and-a-half-ton truck with huge wheels and a flatbed in the rear. Normally the rear is covered by a frame and canvas.  This time of year was so pleasant that the canvas was not in place. The metal doors each side of the cab had a large white star denoting it as a US Army vehicle. The sides of the flat bed were wooden with solid boards near the bottom and gaps closer to the top. These sides of the bed served as built-in seating so that two rows of people were seated facing each other. The truck was loaded with six adults and four children: two families with two children each and a couple. Our meager belongings were piled between the seat rows. It was indeed a fine warm day between spring and summer. The truck was headed from Dessau to somewhere near Frankfurt/Main. 
During the mid afternoon, the GI driver halted somewhere and was approached by a woman who desperately needed a lift. Everyone did then. In trade, she offered him a bottle of whisky or vodka. He accepted the bottle and the following details are sketchy. Through the small rear window of the cab it appeared to mother that the woman was in the driver’s seat and he is drinking the bottle, all of it, she recalled. The long and short of the story is that whoever was driving the truck failed to negotiate a curve. The truck flipped on its side and all the people and our belongings were flung about. I landed face first in a newly plowed field and ended up with mud filled eye and probably a concussion judging from events later that afternoon. My three-year-old brother, was nowhere to be seen in the pile of people and scattered things.  My father was frantic and my mother took her anger out yelling and shaking the driver who was thoroughly inebriated. Fortunately, my father resisted an attempt at real violence for he had a temper he could have lost. Eventually an American Jeep came by. Its soldiers helped right the truck with the assistance of some cabling attached to another truck and my unconscious brother was revealed to have been under the wreckage. The soldiers took a mattress from the truck load, placed my brother’s body onto it and drove him with my mother to a nearby hospital about 10 km away.  Father and I also went to the hospital in another Jeep. Mother had all she could do to hang on to stay in the Jeep. Upon arrival there, father and I were examined and released and I was treated by the staff to a bowl of fresh cherries I assume as a compensation for suffering a big black eye. I quickly returned the cherries to freedom. Mother interpreted that as a clear sign of concussion. That picture of the cherries in the porcelain toilet bowl appears to be my earliest surviving childhood memory! 

Father and I promptly moved on, thanks to another Army vehicle, to Oberursel (where Junkers had an office) and on to Bad Kissingen. The fear was that the Russians were coming any day.  The US Army headquarters in Bad Kissingen were very helpful in accommodating us because we could not have stayed with the other half of the family stuck in the hospital. We needed new papers to allow us to be away from Gernrode, the US Army provided them. After all, they were moving us!
The papers read: 22 Jun 1945. Headquarters 34th Tank Battalion, APO 255 U.S. Army,.  “The bearer of this note, Siegfried Decher, was on his way to Ober Ursel [sic!], near Frankfurt, to work on jet propulsion equipment for U.S. Intelligence when the American Army truck in which he was being transported was wrecked.  He should be sent to Ober-Ursel [sic!] as soon as possible. Peter D. Kelly, Capt. Inf., S-2.
Uli had suffered a triple skull fracture, a broken collarbone, and spine injuries were suspected. The latter turned out not be real but the skull breaks were serious. He rested on one side of his head for most of the recovery period. That position allowed his ear to drain the various fluids that needed to do so. Mother was given a hospital gown so that the Russians would conclude that she is part of the hospital staff. She stayed somewhere locally and checked on Uli every day. They ended up staying in the Sömmerda hospital for 10 days. The last day was the handover day to the Russians.

Mother also visited the local US Army Headquarters every day where she discovered one morning, to her horror that the American flag was no longer flying. The building was empty. Back at the hospital an hour later, a doctor told her that two American soldiers were looking for her. They had a stretcher and came in an ambulance. She eagerly got into the ambulance with Uli in a litter. As they left, mother said she saw around the corner a truck loaded with Russian soldiers behaving badly. With its very relieved occupants, the ambulance traveled to Bad Kissingen to be reunited with father and me. The joy was complete. Uli was recovering albeit always having to lie in a horizontal position for a few more weeks and the rest of us were physically okay. In time, Uli would relearn all the things a normal three-year-old had once mastered.
Darmstadt

We were, however, homeless refugees.  The cities were bombed so heavily that living space was hard to find and father decided to move us all to Darmstadt where his mother and his sister lived with her two sons.  Their house was fortunately undamaged. It was a tight fit but there was a roof over our heads. After a period in an American field hospital, Mother and Uli arrived in early September where father and I had lived all summer. The times were difficult as everyone adjusted to the new order of things. It took a little time, but the city began to function administratively, although resources were meager, food especially, and there was little possibility of relying on state support for much of anything, because there was no state. On the whole, most of the western part of Germany was dealing not only with the needs of bombed out or injured locals but it also accommodated refugees displaced from the East.  These were from parts of Russia had been settled by Germans two centuries earlier and these folks were obviously no longer welcome to stay there. Further, as part of the Allied demands, large areas of eastern Germany were to become part of Poland and the locals were also driven west. It is not hard to imagine that having to accommodate refugees on top of the depravation and stress associated with whatever misery the war inflicted did not make for a happy population. Fortunately, our housing needs were covered, albeit tight. Happily, as time went on, the city of Darmstadt was able to secure some essentials, clothing, housewares, and some furnishings and provided for some welcome relief for the people tagged as refugees as we were. 

The months remaining in 1945 were spent in Darmstadt where life was slowly, very slowly finding solid ground. Electricity was reestablished (I remember a certain toaster that could again be used), and tram service was, of necessity, running again in some parts of the city easing the desperate need to get around, as few other means were available. Bicycles were the only practical alternative and those that existed, were shared as best as people could. The post office was again operational. We stayed from that time to January 1946 with Uli steadily getting better.

We had lost many of our possessions in Gernrode, Dessau, and in the accident. The US Army had a mechanism for compensating German civilians for damages suffered before January 1, 1946 as a result of the occupation and the “forced evacuation” from an individual’s residence.  The German term “Zwangsevakuierter” was used to refer to anyone who was moved by the Allied military, primarily to the West. Father qualified on both counts and the records he passed on indicated that the compensation was modest but satisfactory in terms of feeling better about the losses. The dispersal of monies did not, however, take place until the Marshall Plan currency reform was in place in 1948.

Prior to reform, the German currency was the Reichsmark (RM). After the war it could be characterized as very weak and a lot of the economy ran on bartered items such as American cigarettes. Such a state of affairs was not sustainable and the Marshall Plan aimed to put the economy on solid footing by introducing a new currency, the Deutsche Mark (DM). That move by the Western Allies was seen as not being in Russia’s interest because it drastically reduced the Russian economic (and political) influence. Consequently the Soviet Union withdrew its occupation zone from any western administration and events led directly to the Berlin blockade and airlift, as well as the creation of two Germanies with barbed wire and armed border guards between them. And it got worse later. The Berlin blockade proved to be a strategic error on the Soviet Union’s part because it clarified and cemented the relationship between the western part of Germany and the western Allies. Germans then understood how the United States in particular was going to treat their country. In hindsight, that event determined the strong German-American relationship that has been in place since then.
On the professional side, the engineers of the gas turbine industry developed a network to see where work might be available. That industry consisted not only of Junkers but also BMW, Mercedes Benz, and others. By means of a note from Junkers that arrived that summer, father was notified that he had been officially terminated on May 31, 1945. It was also the time when the Allies tried to separate people who had done criminal acts from those who had not. That was the so-called “denazifation” process. It consisted of filling out an extensive questionnaire asking where an individual had lived for the past decade or so and to what organizations he or she had belonged.  Interest in Nazi Party membership was of great import to the Allies as was participation in criminality. Records of the data provided were available from my father’s files. He had not joined the Nazi Party.  He was a member of a sport club, the Lilienthal Society
, and some Nazi designed associations to which one had to belong in order to be able to work. The forms were long and arduous and came under some ridicule by those who had to complete them. They seemed somewhat silly, even banal. But the Germans were hardly in a bargaining position so they suppressed feelings and carried on.

The Junkers jet engine chief, Dr. Anselm Franz ended up being whisked off to the United States along with his colleague Dr. Heinrich Adenstedt as part of “Operation Paperclip.” Hans von Ohain was also part of that operation. All three ended up at Wright Field in Dayton, Ohio. Wright Field was the main administrative and research base of the US Army Air Corps, soon to become the US Air Force. There, they were quizzed on what they knew about jet engines. Von Ohain ended up spending the rest of his professional career in Dayton. Franz was more interested in building engines and after a while was encouraged to team up with an industrial concern to propose setting something up. As the story of these jet engine engineers is intertwined, we will return to what actually happened. 

There is one noteworthy idea developed in Germany relevant to the aviation story in which we are immersed.  The idea was unearthed in the immediate postwar period by George Schairer, an official with the US Army Air Corps. He shared it with the military and US industrial concerns involved in building aircraft. It will fundamentally change the basic configuration of the airplane to what we take as common today. The idea was that an airplane wing should be built with sweep. It was spawned in Germany by Adolf Busemann (at a Volta Congress in Rome in 1935) and applied to warplanes to allow them to fly faster. Back in the United States, the idea of wing sweep was not widely appreciated, except by a number of engineers at The Boeing Company. They took advantage of it to design and build a swept winged bomber, the B-47, and later a transport called the Dash 80 that evolved into the 707. This first jet airliner had to incorporate many new ideas to become what it was: the pioneer that shaped the airline industry for all the years to come. Credit goes in no small measure to the engineers, both German and American. 
Father’s file contains an end-of-employment certificate dated 26 June 1945 from Junkers in Oberursel, its new main office to the West. Certificates of this kind consist of one or two pages of narrative noting personal traits in the working context, and clarifying the circumstances under which the worker left the company. Their issue was customary in Germany as a way stating the contribution of the worker. This one lauds father’s technical accomplishments and his ability to work with others.  It also states that in 1944 he was promoted to lead the research group and as representative to a larger group concerned with development of jet engines. The signature is illegible and might be that of Franz who might, at this time, still have been in Germany. 

Father’s work at Junkers led to eight patents concerning compressor blading design, a variable geometry exhaust nozzle and its associated control system. Later, while working in France, he inquired with Junkers about maintaining these patents.  The response (dated 11 September 1950) states that his request regarding six documents (the name for patents in pre-war Germany) would not be maintained by Junkers although he was invited to maintain them at his own expense, which I don’t believe he did. One of them was denied because it has or will have been overtaken by newer technology in the near future, a future, wherein application in Germany was unlikely because of the economic and military situation.  He replied agreeing with the assessment and returned the original files.  The deadline for patent renewal was 30 September 1950. In this period, the newly established Federal Republic of Germany restructured the patenting process to parallel that common elsewhere in the West. Two of father’s German patents were ultimately applied for in France and were granted there and in other countries. Finally, one of these two ultimately became a US patent of which more will be said. 
On 18 October 1945, a letter arrived from the APWIU (Air Prisoner of War Interrogation Unit) United States Air Forces in Europe, APO 696 US Army. Subject: German Scientists.  To: Siegfried Decher in Darmstadt.  “1. In response to the various inquiries received by us, we hereby inform you that there is no possibility at present of using your services. 2. We thank you for your cooperation.”  Signed by a 1st Lt. AC. 
It seems that the initial interest in the German scientists and engineers was motivated in part by the then still ongoing war with Japan. Once that portion of the war was won and settled, the pressure to utilize Germans technology was no longer of urgent importance. 
ATAR in Lindau

The lack of American interest certainly closed the door on traveling west to the US. It is quite possible that father would have accompanied Franz and Adenstedt to the US had the accident not changed plans. He turned to the jet engine engineers’ network and found that the chief engineer of the BMW 003 jet engine, a Dr. Hermann Oestrich, had been approached by the French government to find people interested in moving to France and establishing a base for an industry there.  In time, about 100 engineers, including my father, were recruited for this project. The BMW 003 was a German RLM project designed to be an advanced version of the Jumo 004 to be introduced into service when ready. It was not completed when the war ended. 

The technical people for this French enterprise were initially assembled in Germany near Lindau on Lake Constance starting on 1 January 1946. The reasons for locating there might have been associated with the tenderness of French-German relations so soon after the war, or there was no properly prepared place available right then.  Most probably it could have been that it just takes time to assemble the bureaucracy with the right mix of people and the management relations to the government. Whatever the reason, the outfit was called ATAR, an acronym for Atelier Aeronautique de Rickenbach (Aeronautical Workshop of Rickenbach, a suburb of Lindau).
Father moved to the new quarters in early January and we followed later that month. We lived in the last house in Germany this side of the Austrian border. Family lore has it that we children found discarded uniforms and weapons in the woods, presumably tossed there by deserting German soldiers. As martial law reigned, father did not tolerate our picking up any of the weaponry and we stayed clear. 

The period’s correspondence included letters having to do with compensation for being a forced evacuee. He corresponded with a lawyer in Darmstadt (a classmate at the TH), who in later years became mayor of the city.  On March 3 he wrote a letter to a Mr. Pohl (possibly a professor at the university in Göttingen who might have been caught up by the Russians in Dessau) thanking him for the offer to join him (or his company?). It is written in Lindau when father had, by then, started with ATAR although he had not signed a contract.  The offer was from people who remained in Dessau and thus it might it have been a way for us to have spent the rest of the Cold War in East Germany.  The letter is quite specific about the reasons for his turning this offer down.  The following is a direct translation.

“Regretfully, there is something I forgot to mention to you when you visited here. It is a very important aspect of why I could not accept your offer.  I feel obligated to Dr. Franz (father had been promoted to Franz’s Stellvertreter in Dessau)  because I have been contracted by him to keep our former coworkers together in order to be able to take up a new enterprise or activity, should he be able to secure such an assignment. Because Dr. Franz went to the USA, a decision that I do not fully understand, I lost the opportunity to discuss this matter with him and come to an understanding.

I am with this new company (ATAR), as I indicated to you, because I am able to demand, in case Dr. Franz needs me, a release from this company (possibly not true but anticipating signing the contract the following month, in April). Consequently I chose the present path to join it.

Further, my reasons for not returning to Dessau include health considerations, even if the food situation is (described as being) better there than it is here on the Bodensee.  For me, the climate matter is decisive. 

I hope that this (decision) does not tear up the relationship to the old work place and its former fellow workers.”

This letter was written to Pohl, probably to give him some cover with the authorities of the Soviet Occupation Zone because he would have returned there without successfully talking our father into returning there with him.
On 22 March 1946 he received a certificate by the “Direction Technique et Industrielle de l’Air” that he could travel from occupied Germany to France. 

“Mr. Siegfried H. Decher, born 2.11.1912 in Darmstadt is commissioned by the French Authorities of the French Occupation Zone. The allied authorities are requested to aid Mr. Decher in the execution of his mission and to protect him as well as his family. It is especially pointed out to facilitate their displacements (by any means of communication) in any way, to protect their property and to grant them exemption of any other personal (personnel)taking up and any sequestration of their dwelling.”  

The document was signed in Lindau-Rickenbach by a French colonel. The text quoted is exactly as written in English, complete with grammatical vagaries as it is a translation of a document in French. Initial salary was to be 800 RM/month.

Although no document is in the file, father signed a 5-year employment contract with the “Etat Français”, the French State, for development work on jet engines.  The contract encompasses all members of the German and Austrian engineers under Dr. Oestrich in something called Group “O”.  This contract was later voided in a communication dated 31 May 1950 when the enterprise became SNECMA, a private industrial concern.  
Decize, France

In July, father went to Decize (Nievre) located near the very center of France with the other engineers to set up shop. Decize is a small town situated on an island of the Loire River with a history dating back to Roman times. Not far outside is a landscape of cow pastures and woods, an abandoned clay quarry, and, of course, a river to swim in. In other words, it was an ideal place in which to grow up. His France entry date was 25 July 1946. The rest of the family entered later, 13 November 1946. The months the engineers spent without families in their new quarters were a source of vivid memories in that the buildings where people were to live and work had an infestation of cockroaches that were the subject of much chagrin and later of humor when looking back at the old times.  Happily, the families did not see much of the insects. 
The rather remote setting of Decize was probably chosen over a place like Paris, where the company ultimately moved, because of the time. It was still a short time after a nasty war with feelings raw on the French side, especially in Paris.  In Decize also, the welcome mat was rough initially. I recall French boys calling us names (Boches, mostly) and throwing stones at us on our way to school. However, as people got to know each other and the economic impact of the German community on the local merchants sank in, life turned downright harmonious.  I recall that by the time the company moved six years later, five or six weddings between young French and German people had taken place.
The engineers got going in their work. The living facility was compound of six three-story residence buildings wherein lived eighteen families entering through three separate stairways.  We lived on the top floor with two balconies. One overlooked a central grassy area that served as a venue for volleyball games and similar events.  The view to the rear was of open space, a site of unfinished home foundations and the Loire River in the distance. As the hill fell off toward the river, the slope was streaked with a series of trenches whose purpose might have had to do with possible defensive warfare as the general area was near the boundary between Vichy France and Occupied France. As boys playing on this hillside, we used the trenches for play never fully understanding their purpose.  The red clay exposed in the trenches was probably destined at some point to become tiles or bricks but when we played there the quarry had been abandoned with some of the two-axle clay cars and the track still useful for adventurous boys.
In the compound where we were to live, a commissary was available to the residents. A large shed for firewood was provided for heat and one corner of the complex had a two-room schoolhouse used for the youngest children. The offices and shops were immediately next to the living spaces so that commuting to work was a very short walk.
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Our residence compound known as Cite Voisin in Decize France.
The commissary provided most basic food needs and French red wine! For other purchases, one had to bicycle to town about 2-3 km away. There, I often got the fresh baguettes from the bakery, ice for our sheet metal lined ammunition box serving as refrigerator, haircuts, and where I mingled with other boys from town in the local priest’s quarters. The usual retail stores were available in town: dry goods, meats, books, etc. I can’t forget the ice cream! Two movie theaters served the town, Le Monde and Le Rex, showing typically American black and white films as well as more local fare.
Several interesting letters reached father after his arrival in France. The first is an affidavit from the father of the family who also was in truck and participated in the accident. He described some of the details. The second letter is from a former colleague who remained in Dessau. The letter is another appeal for father to return there.  It states that all the old colleagues from Dessau are reassembling back at Junkers and that he will be treated well, congruent with his “position and technical abilities.” It emphasizes that food and lodging matters are well in hand. The text itself reads with a flavor of Soviet socialism and was very likely proofread and edited by a censor. He did not leave a copy of a reply. 
A third interesting letter reached father in June 1949. The letter is from a person who worked as a technical draftsman in the bureau of Dr. Franz under Mr. X (illegible) and later Wolfgang Stein from 1940 to 1945:  “I stayed with Junkers after October 1945 where I worked in the preliminary design section on the TL-004 and TL-0012.  On Oct 22, 1946, every (engineering) specialist was forcibly transported to Russia. I seem to have been the only one to have escaped this action.”  He continues by saying that he expanded his education in the West (Germany) and was seeking employment with ATAR, mentioning that father appears to currently be working with his former boss, Stein. It is quite likely that the German engineers conveyed to Russia ended up being the nucleus of what became the jet engine industry in that country. Reading about the history in other books left me with the impression that in most cases, these engineers were returned to East Germany once all the technology transfer had taken place.
Father’s work on the various ATAR turbojet engines yielded four patents, one of which was a reapplication of one of the German ones. The ATAR engines developed during that period of the Cold War were used in the construction of a number of French jet fighter aircraft, like the Mirage. In 1950, the Group “O” was reduced in size (budget issues) and some of the Germans went back home. It appears that times were economically difficult and there was pressure to transfer responsibility of the engineering work to at least some of the French people involved. The name of the company was changed to SNECMA (another acronym: National Society for the Study and Construction of Aviation Motors!). The French State handed the operation over to private interests. Father was retained and there was movement afoot to move the company to Paris. It is not clear whether father did not want to move there and wanted to return to Germany or if he was less than satisfied by his potential role in whatever was going to happen next if he stayed with the company. Whatever the reason, he chose to look at positions elsewhere. During this time he corresponded with Franz who appraised him of his activities concerning the building of gas turbine engines in the US.  Nothing was firm enough to be the basis of action. He also learned in that period of the imprisonment of two of his former colleagues who remained in East Germany in what was by then the Democratic Republic of Germany or, as it is known by the hated letter combination, DDR. There are no clues regarding the reasons for his former colleagues being put in prison. I suspect that expression of interest in leaving the DDR or action in that direction might have been at the root of their misfortune.
During this time, the engineers started accumulating savings so that they were able to afford freedom and luxury items such as mopeds, motorcycles, and later cars.  In 1950, father’s wanderlust took the family, mother on a moped, father and Uli on a motorcycle on a tour of the Provence. There was no room for me and I had to spend many weeks at a summer camp on the Ile d’Oleron in the Atlantic. There I recall visiting another camp that was very much communistic in outlook.  It was scary, even then. In 1951, father purchased the most basic of cars, a Citroen 2CV with a 9 horsepower air-cooled engine. With it we toured southern France, Spain, Austria, and Italy as a whole family, camping in the countryside whenever possible. These were happy times with wonderful experiences that I still cherish. Our parents thoroughly enjoyed the later years in France when mobility made it possible to be a tourist.

During the late summer of 1951, father’s correspondence with Heinrich Adenstedt intensified. Adenstedt was acting as Franz’s agent. Apparently, Franz’s efforts at obtaining a contract to build gas turbine engines were starting to look like a real possibility. There is expression of interest on both sides to work together and a meeting is arranged for somewhere in Germany. Father was very keen on rejoining Franz but the latter could not make a commitment. In the meantime, another colleague from Junkers tells a good story about work opportunities at a small engine company near Hamburg. ILO Werke was an old company then making small air-cooled Diesel and gas engines, primarily for the motorcycle market. ILO was keen on getting good people and signed father up in March 1952 with a commitment from ILO to build a nice residence for us and three other families. The house was to be ready at the end of the year when he starts his employment. The duration of the contract is for one year.
In July 1952 Adenstedt reported that the US Army contract was approved and that AVCO Corporation would form a gas turbine division to carry out the work. Franz, Adenstedt and father consulted on getting us to the US and a deal was made. The work was simply too good and interesting for father not to jump into. On 18 Aug 1952 AVCO (S.B. Withington) wrote to father stating that Adenstedt is authorized to negotiate a contract for 1 year (presumably renewable) for development of “a gas turbine”.  The following is a direct quote:

“Briefly, the project is classified so we can’t tell you about it. You will be working on basic research and “special components”. Military clearance will be initiated upon your arrival.  If you elect to accept employment, contact the US Embassy in Frankfurt.  

“At the proper time, we will make application to the Attorney General of the United States for your entry into the United States under Sec. 204 of Public Law 414, the “Immigration and Nationality Act,” which becomes effective December 24, 1952. Under Sec. 203 and 204 of this act, immigrants with special skills that will be substantially beneficial to the welfare of the United States can be given preference on the quota list.”
And thus the ball was in motion with trouble ahead.  How to get out of the contract with ILO? Father consulted a lawyer, the same person he dealt with in connection with damage compensation related to the forced evacuation from Dessau. There was discussion of finding other people for ILO, nulling the contract through legalities, financial damage assessment, etc. AVCO was even willing to discuss buying the contract from ILO. Nothing doing, ILO needed good people and they had one. They stuck to their guns hoping to convince father that the work and the people would be sufficiently attractive for him to stay. Polite letters by father explaining that his work in the US was his first passion did not help.
On December 15, father started at ILO and simultaneously turned in his contractual one-year termination notice. He had in his files, a note from AVCO that they would hold the position open until 1 February 1954 and two certificates for work well done at SNECMA by the leader of Group “O”, Hermann Oestrich, and a valued colleague who had since departed for a university position in Germany. Thus father marked time for a year. I am pretty sure he did good work for them, as attested by the obligatory certificate he received, but the work was not his love.
ILO’s fortunes sank after Germans learned to love automobiles more than motorcycles. The company was eventually sold (1959) to an American company, Rockwell, who used ILO engines for snowmobiles. Its doors finally closed in 1990.

For me the one-year Germany interlude was a time of adjusting to German schools, being behind in topics like English and Latin as languages and quite overwhelmed by my lack of reading skills in German. Fortunately, I learned a bit of German as a foreign language in my French schooling. In preparation for the life to come, father presented us children with American money: dimes and quarters made of real silver! … and we had to take private English lessons (British English, in fact) from what I recall to have been a very unpleasant person.

Among my memories, I recall knowing where I was when Stalin died: on the platform of the commuter train to take me home after school. It seems that even to this 13-year old it was a momentous event for reasons that surely sank in later. That memory takes its place among others remembering where I was when President Kennedy was assassinated, the Challenger was lost, and on 9-11-2001.
Correspondence during the time in Germany centered on learning about the US from Junkers colleagues who were already there. There were long letters about what to bring and what not, electricity voltage differences, furniture, camera gear, bring the dog?, what about school for the boys? etc., etc.  Also important was getting paperwork and the diplomatic issues resolved: job application forms, interviews with consular personnel, medical tests, finger prints, etc. Frustration was noted in a plea for assistance from US shores because by November the visa applied for in March still had not been issued. If travel was to be accomplished in January, the visa better come soon!
It must have come in time to get tickets for a ship crossing of the Atlantic. It appears that January was not a busy travel season and so it was, that we secured First Class (!) tickets for crossing from Bremerhaven to New York on the SS United States, the fastest ship plying the North Atlantic and the pride of the American passenger liner fleet.
The departure for the United States in January 1954 was momentous for the family members remaining in Germany. In that time, North America was a long way from Europe. The ship was to take five days to cross the Atlantic on her 35th voyage. Our sailing was set for 23 January. The arrival on January 29 was a bit late and we were a little worse for wear. 
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UADRUPLE SCREW TURBINE STEAMSHIP

- UNITED STATEY

COMMODORE JOHN W. ANDERSON
Captain, U.S. N. R.

Abstract of Log Voyage 35, Westbound
From BREMERHAVEN to NEW YORK via SOUTHAMPTON and LE HAVRE

Left Weser L.V, 3:46 p.m., CET Jan 43 1954 ; Arrwed Nab Tower: 1{) 0 a.m., CET Jan 24 1954
Distance, Weser L.V. to Nab Tower: 472 Miles

Steaming Time: 18 Hours, 17 Mlnutes — Average Speed: 25.79 Knots
Left Nab Tow er, 6:31 p.m., CET Jan 24 1954 Arrived Havre L.V, 9:22 p.m., CET, Jan 24 1954
Distance, Nab Tower to Le Havre L. V.: 75 Miles
Steaming Time: 2 Hours, 51 Mlnutes — Average Speed 26.32 Knots
Tﬁ* ' — NAUT Z = f & : , e
DATE ‘ LAT, N. éLONG W_L M'!‘Es _“__SPEVED: - WiND i = VRWEWM"MAA 7R K» S*
Jan. 25 _5 | ‘ '\ Departure Havre L. V., 4:00 a. m., CET
Jan. 25 | 49-47 | 622 | 246 | 30.76 | NW- 6 Rough sea. Heavy SE’ly swell
Jan. 26 | 48-56 | 26-12 | 780 | 3059 | SW- 7 .s Rough sea. Heavy SW’ly swell

Jan. 27 | 45-50 & 40-20 = 608  23.84 . NW- 8/ Very rough sea. Heavy NW’ly swell
Jan. 28 42-02 f 58-31 825 | 3235 | SSW-7| | Rough sea. Moderate SW’ly swell

Jan. 29 696 | 29.68 = NW- 3F Arrived Ambrose L. V., 9:57 am., E. S. T.

Total Distance, Le Havre to New York: 3,155 Miles ‘
Steaming Time: 4 days, 11 Hours, 57 Minutes - — Average Speed: 29.23 Knots

NOTE: A Nocutical Mile is epproximately 15 per cent longer then a Statute or Land Mile




The Atlantic crossing trip card. Note the remarks.
America

The crossing was rough and the subject of much family lore. The parents were pretty much done in by seasickness but Uli and I, at least as far as I can recall, quickly accommodated to the rocking motion of this very large ship.  We went to a lot of movies and learned a bit of English while taking in technicolor movies.  We even tried to go swimming one day and found out that the pool water obeyed the laws of physics by splashing over the sides of the pool and hitting the walls as we entered the pool area. So much for that. The food was good and American: I had corn flakes with strawberries one morning, a first! We lost a day of travel time when we were fogged in prior to entering Long Island Sound which made for a good acclimatization to a steady floor and allowed us to leave our sea legs somewhere in the Atlantic.

The weather was clear and cold when we landed in New York.  We were picked up by Dr. Franz and brought to a small house in Bridgeport, Connecticut from which father quickly set out to rent a nicer place in the more residential town of Stratford and started his work. That first little house was a real disappointment and mother hated it. The new rental house was much nicer and was described in detail in a letter to the folks back in the old country.

In the letter, the impressions he conveyed of life in America were interesting. Cited as novelties were, among other things, houses constructed of wood, venetian blinds, thermostat controlled heating systems with automatic deliveries of heating oil by a fuel oil company, and built-in kitchen cabinets! There are also comments on food and super markets, the low price of gas and oil, the necessity of owning a car, American driving habits (slow), credit establishment, convenient milk delivery, Wonder bread (“ugh!”, he said, “though not too bad when toasted”), and finally comments on school adjustments by the children. On the whole, he painted a happy picture of life here and a prime example is that he emphasized the American friendliness and helpfulness in settling a new immigrant family. 

Father had learned French and English while in school so that he was somewhat prepared for the linguistic changes associated with his moves. On the other hand, my mother did not enjoy a similar education and had to learn the new languages almost from scratch. To her credit, she became competent after starting both languages at the ages of 41 and 49 respectively. Quite an accomplishment.

That year, one of the patents whose ideas were originally developed at Junkers was granted on 14 September 1954 by the US Patent Office: 2,688,841 (with W. Stein) Control device for gas turbine propulsion plants. It was filed on 27 January 1948 while father was working in France. An examination of the patent drawings (see copy of cover page reproduced below) clearly shows the so-called “onion” as the flow controlling device in the exhaust nozzle. Subsequently this patent was often referenced in work done in the industry. Its co-author, Wolfgang Stein was one of the engineers who worked with Sig, as father was called in the American industrial setting, at Junkers and at SNECMA, and also came to the US in this time, albeit without the detour to Germany. 

Shown below is the cover page for the patent applied for while France and awarded in the United States.
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There is not much in the correspondence files in this time period, except with friends back in Germany. One letter from the owner of ILO stands out as inviting him back to work anytime or to simply “shake hands.” 
The Jet Engine, again

As I stated above it is hard to separate specific work of an individual within an organization. AVCO-Lycoming had indeed a group of talented individuals who worked well together in the corporate setting. The company enjoyed many successful engine design and building projects that served the US Army as customer well. They produced gas turbine engines primarily for helicopters, the T-53 and T-55. An examination of the workings of these engines reveals that these designers turned back, in part, to the use of a radial flow compressor. The reason was that these relatively small engines (around 1-2000 horsepower, yes small) would require blading that is fine and delicate. That lack of ruggedness would be a real problem in the potentially dusty Army environment. Further, they came up with a pretty ingenious way integrating the radial flow compressor into a compact engine package. The two engines cited above have mixed axial and radial flow compressors.



The Lycoming T-53 turboshaft engine in cross section
The development of gas turbine engines in the industry led to ever better performing engines. The improvements in efficiency of the compressor and the blade cooling technology in the turbine pointed to larger amounts of power becoming available to the fan of fanjet engines that had been in service by the early 1960s. That trend suggested to father that, rather than driving a fan handling about the same amount of air as through the burner and turbine, why not increase that flow to something like five times larger?  He wrote and presented a paper to the American Society of Mechanical Engineers suggesting this was a good idea in 1964. Lycoming had been quietly building and testing such an engine. A wooden carving in my possession, given to Sig, is of a fan engine. On the front it reads:  “The First Fan - 13 Feb. 1964“ and on the back “The PLF1A-2 was the first high bypass turbofan to run successfully on this continent. 13 February 1964 was a milestone for Lycoming and a triumph for Sig.” A patent application was filed with the US Patent Office on 26 February 1965 and granted as no. 3,390,527 (with Dale Rauch) on 2 July 1968, High Bypass Ratio Turbofan. It was also granted in France and Great Britain.

Examination of the patent drawing will reveal that the Lycoming engineers were thinking in terms of relatively small engines because a radial flow compressor is shown as the last stage of the compressor.  The configuration is very much an evolutionary design stemming from the T-53 and T-55 engines that produce power on a shaft and not as jet power. Today, the principle of high bypass (airflow rate through fan, now commonly measured in tons of air per second, divided by air flow through the engine where the burners are) is employed in much larger engines, specifically in every engine that powers a commercial jet airliner and military transport. These modern engines use purely axial flow compressors. The type of compressor is not relevant to the validity of the high bypass concept.
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The cover page for the high bypass patent. Note the radial flow compressor stage and the reverse flow combustor also used in the T-53 engine. 

In the late 1960s, the high bypass engine concept was developed in the US, by Pratt & Whitney and later General Electric, for the Boeing 747 (first flew in 1969) and it made the design of the new generation of large airplanes possible because of their high thrust. The great advantage of the high bypass engine is the reduction of jet velocity resulting in a decrease in fuel consumption for longer range flight with reduced takeoff noise. It is hard to imagine back to the late 1940s and early 50s when a transatlantic flight in a piston engine airplane involved a refueling stopover along the way.
In the 1990s, the bypass ratio for the turbofan engine types grew even further, in a design sense, from five to almost ten, making that engine generation very powerful indeed. In addition, their very high degree of reliability allowed use of only two engines for large, long-range airliners flying over large ocean reaches. The Boeing 777 is an example and there are a number of others. To finish this discussion, and not as an afterthought, we note that Rolls Royce in Great Britain was and remains a world-renowned producer of these magnificent engines. In fact, Rolls Royce teamed up with SNECMA (as did General Electric) to produce some of their engines. 



A high bypass  turbofan engine.
The following is a picture of the people involved in this story. The picture is taken in the late 1960s of the team of engineers that went from Junkers to Lycoming. The engine shown is a cutaway specimen of the Jumo 004 then located somewhere in the US where the picture was taken. 
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The indivividuals shown are left to right: Adenstedt, Mōllmann, Franz, Stein, Bielitz, and Decher. The picture also shows the axial flow compressor blading at left and the red burner. The single stage turbine is under father’s arm.

To recap the roles these individuals played in the story. Anselm Franz was the AVCO vice-president who secured the Army contract in 1952, assembled, and led the team. Heinz Mōllmann was a specialist in control systems and worked closely with father. Heinrich Adenstedt was a metallurgist who probably had a hand in dealing with the challenges of the turbine cooling issues in the Jumo 004 and later acted as Franz’s representative in matters related to assembling the Lycoming team. Wolfgang Stein was a specialist in engine configuration design whose path paralleled father’s from Junkers, to SNECMA and to Lycoming. He was the principal originator of the design of regenerated gas turbine engine that Lycoming proposed and built for the Abrams M1-A1 main battle tank for the US Army. He shared credit with father on the 1954 US patent dating back to the time in France. Friedrich Bielitz’s technical expertise is not clear from the information in the files. He was probably a vibrations expert and he accompanied Franz and Adenstedt to the US in 1945. His and father’s relationship at Junkers must have been pretty close as they traded a lot of correspondence regarding the life in America we were about to become a part of. 
I am quite certain that all the engineers whose story this is have passed along. My father died in January 1980 after retiring in 1977. A review of the retirement party reveals that many people all over the industry enjoyed working with him.
Postscript
In my own retirement, I had the opportunity to go through the written record of what father left behind. That interested me because it led to my being a US citizen after growing up in Europe. The story is also interesting because it involves the turmoil of war in Germany as a starting point, narrowly missing growing up in East Germany or Russia during the dark days of the Cold War. From a personal and historical perspective, I want to tell this story so that future generations may better understand what happened.

I compiled a much more detailed summary of father’s files which is available for anyone to read. That larger document is richly illustrated with pictures and copies of original papers. In writing this, I tried hard to keep to the subject of my father’s history. The organizations he worked for have histories of their own and these can be investigated using the internet and other resources. The internet is also a good resource to learn about the locations I mentioned, for the engines described and the underlying science.
His last place of employment, AVCO-Lycoming, was eventually sold and resold. Today, the parking lot in Stratford, Conn. is empty with rusty, leaning fences around an asphalt surface that once served thousands of workers building the engines for helicopters and tanks. As it turned out, the US Army’s Huey and Chinook helicopters were important instruments in yet another war, this time in Southeast Asia. 
Corporate enterprises are born as new technology is mastered by the minds of engineers. Companies then die, or at least wither as the technology becomes old hat, but the ideas and the knowledge they generated survive. Technology will always be intellectually challenging and it will always be an element of social good and of war, irrespective of whether it is about jet engines, guns, computer software, words, or even ideas. There is not much in life that can’t be used as a weapon.



A Boeing 777-300 using high bypass turbofan engines. Enjoy the trip.
Epilogue
In the beginning I alluded to the issue of communication between generations. It haunts me to have discovered what my father did professionally after he died when I went through the boxes of records he left behind. While I did not work in the gas turbine field when I was in student, I did so later as part of my teaching and research as a university faculty member in a department of aeronautical engineering and as a consultant in our common industrial world. The change in my work emphasis occurred while my father was still alive and I would have enjoyed and appreciated knowing of his work. Why this exchange never materialized is one of the mysteries that can never be resolved because the discussions with this loving father never took place. Should I have started a dialogue? Could I have? Would I have?
� Rankine for the steam cycle and Brayton for the gas turbine cycle.


� A German aeronautical research society
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