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Part One
- -
What is Artificial Intelligence and Why is it Important?


Chapter One
- -
The Greatest Challenge of All Time



“The world is very different now.  For man holds in his mortal hands the power to abolish all forms of human poverty and all forms of human life.  And yet the same revolutionary beliefs for which our forebears fought are still at issue around the globe--the belief that the rights of man come not from the generosity of the state, but from the hand of God.”   President John F. Kennedy, Inaugural Address, January 20, 1961. 


As we approach the third decade of the 21st century, we face what can only be deemed as mankind’s greatest challenge.  

For we stand on a precipice of what has become known as the singularity.  A moment in time where machines of our own making, begin to possess and display, intelligence greater than that of human beings.  

The predominance of mankind, on planet earth, for hundreds of thousands of years, has been because, without dispute, we have always been the most intelligent being.

Now this predominance could be seriously challenged, placing humans as a species, for the first time in our existence, in the position of second class beings.  

Advancements in technology have always been accompanied by both unbridled promise, as well as enormous fear. 

The remarks, made by the President of the United States, nearly 60 years ago, clearly illustrate this natural unease concerning the perils and promise that technological growth can present.

In 1961, America was in the middle of what would prove to be over a century of the most remarkable technological advancements that humanity had ever witnessed.   The 20th century began in the dark, with people using animals for transportation, forced to direct attachment to the land for both livelihood and food, and dependent upon paper books and newspapers for information.   

Indeed, in 1917, the year in which President Kennedy was born, one of the largest expenditures of the United States Defense Budget, was feed and forage for its over 460,000 horses and mules. 

By the year 2000, the world, largely because of American Innovation, would see an electrical power grid attached to everything; cars, airplanes, city sized aircraft carriers and rocket ships; food in abundance and available everywhere; and electronic communications now using mobile smart phones, radio, television and the internet, all of which deliver information at virtually de minimis cost, and in real time.

President Kennedy witnessed first hand, in the middle of this time of technological whirlwind, that the world was changing, and that this change brought about by innovation in technology was accompanied by both promise and peril.

For as the President stood before all the world on that cold January day, he understood that technology is a tool.  A tool developed by the intelligence and innovation of human beings.  

All tools, and all innovation can be used by the good for the benefit of all mankind.  They can also be used by the nefarious to cause evil and harm.  A tool as simple as a hammer can be used to build a house.  It can also be used to break into that house and kill the people inside.

More disconcerting still, the more powerful the tool, the stronger its promise and the more worrisome its peril. 

Time has not helped address this dilemma.

19 years after our entry into the 21st century, this breathtaking pace of technological innovation witness during the 20th century has not slowed down.  Instead, its has accelerated.  

Although not equal in growth in all sectors, as we still do not have the flying cars or the two day work week of the Jetsons, the developments in electronics and computer technology seem to still occur at such a rapid pace, that items such as video chat, flat screen televisions, internet video streams, and next day merchandise order and delivery, appear to have just spontaneously developed almost overnight.

Innovation replacements have also taken place at astonishing speed.  Just when fax machines seemed to be a fundamental achievement, they have almost ubiquitously been replaced by the more versatile email attachments.  Similarly, personal desktop computing has also been supplemented by laptops, tablets and smart phones.  Lightbulbs have gone from incandescent, to compact fluorescent, to LED, in but a blink of an eye.

Our brain, and the intelligence that its provides, has evolved over the past 200,000 years to adjust to changes at a much slower pace.  The light speed advancement of technology that is presently occurring, challenges us both intellectually and emotionally.

But we have always been able to cope with this change with the repose that the tools of technology have been instruments that we have made ourselves.  They are our creations, that have sprung from our vision, our mind and our hands.

Now, however, all that is about to change.

For upon the advent of intelligent machines, which offer the possibility of surpassing human intelligence at an exponential speed and pace, the very real possibility of losing control of our creation exists.  Worse still, we might not only lose control of the intelligent machines, we might not even be able to even conceive of, or understand, what activities in which they would engage. 

For anyone who has not lived in a cave during the last forty years, it is unquestioned that the most rapid sector of change in recent years has been, and continues to be, in the area of computers and electronics.  

Cell phones of today contain more computer power than the 1960’s Apollo Moon landing program.   

When the internet was first commercialized in 1995 it had 16 million users (or 0.4 percent of the world’s population).  By 2019 it had over 4.3 billion users (or nearly 55 percent of the world’s population).

Everywhere, computers, their integrated chips, and their programming, seem to be taking over every aspect of our lives.   This light speed technological development, delivers to us on a daily basis, ever more interesting gizmos and applications, with more attributes, benefits and perils than we could have even barely imagined just a few short years ago.

When we look back on how our lives have been changed by this development, one can only think that no longer are there prolonged dinner conversations without someone consulting Google on their smartphone to investigate the veracity of a statement asserted.  

On our roadways, self driving vehicles, GPS directions, cashless tolling and real time traffic reports, help us arrive at our destinations more quickly and safer.

Real time video is streamed on our multiple devises, allowing us to view sports, movies, and all sorts of entertainment, with effortless convenience, and little cost.

But all these amazing wonders are not completely without a dark side.  

Computer viruses, identify theft, data breaches, hacking, and the wild proliferation of such social deteriorations as pornography and cyber bullying, all show us that these wonderful technologies, can be hijacked by the nefarious, to deliver bad ends.

Entirely new industries, such as cyber security, cloud storage, and forensic accounting, were wholly unenvisioned when President Kennedy gave his historic remarks in 1961.  

That said, when he so eloquently delivered the quote above, perhaps even he did not realize how prophetic his words would prove to be. 

For as we consider the advent of true Artificial Intelligence, the power to abolish all forms of human poverty and all forms of human life, is, in fact, really upon us.  

Moreover, the fundamental issue of rights, and what they mean, and to whom they should be extended, has also never been more relevant.  

This book will discuss both issues, the promise and perils that Artificial Intelligence presents, and what effect it will and should have on our conception of Rights and Liberties.

This is a book about an issue which is very technical.  

But although many technical issues will be discussed, I write it from the perspective of a laymen.  

Although I have an undergraduate education in science, I am not a scientist.  I am a lawyer.  

As a legislative lawyer and law professor, I have spent a lifetime developing solutions to problems, using the law as a tool.  

It is through this understanding that I firmly believe that the quintessential tool we need to offer protection from, and control of, Artificial Intelligence, is, and will be, the law. 

And that is through this fundamental prism that we will examine the greatest challenge ever to face mankind.  

As a result, it is my hope, that in the pages to come, I can explain, not only the technical side of the issues that one needs to know to understand Artificial Intelligence, but also the legal solutions we need to deploy to successfully master this challenge.

By its conclusion, we will seek to build a legal pathway that will allow Artificial Intelligence to fulfill its promise for mankind rather than realize its perils.  

For as we mentioned previously, it is also only by law, that we can guarantee that all sentient beings, human or machine, can enjoy the rights and protections, that their intelligence has earned.

With the stakes as high as they are, this the development of these legal solutions demands foresight and planning that are the best that we as humans, and Americans, have to offer.  We must be thoughtful, considered and, yes, intelligent.  

To some extent, this challenge must also force us to look around the bend, at a future we cannot yet see, nor even conceive.  

But, this is not the first time, that we, as Americans, have had to face an enormous, meaningful challenge.  Its is not the first time that we have used the law to create a better, freer, safer and more promising life for ourselves, and our posterity.

Few could conceive or foresee with certainty, what the results of our actions would produce, at the time of the Revolution.  

But, with courage, forethought, conviction, flexibility, morality and persistence, we prevailed. 

By using law, and legal principles, we delivered to generations, the most free, prosperous and successful society in the history of the world.  

Today, America’s lawyers, computer scientists, programmers, designers, ethicists, mathematicians, philosophers, engineers, and technicians are the finest on the planet.  

We are up to this challenge, as long as we place the requisite seriousness, focus, energy and resources toward its successful outcome.

At least for right now, we are still the most intelligent beings on the planet.

And, so let us begin.

       
























Chapter Two
- -
What is Intelligence?



In order to understand the promise and perils that Artificial Intelligence presents, and thereby find a legal pathway to achieve a successful outcome for this technology, it is necessary to develop an understanding of what Human Intelligence is, and what Artificial Intelligence is.

For all the time of human beings, the ideal of intelligence has been directly and exclusively linked to us.  As a result, until recently, all intelligence was human intelligence, meaning the two could be seen as definitionally interchangeable.

Exactly what intelligence is, however, has long been a matter of defying exact definition, among both neuro scientists and psychologists.  

One broadly accepted definition for intelligence is “a general mental ability for reasoning, problem-solving, and learning”.  This definition implies that because of its general nature, that intelligence integrates cognitive functions such as perception, attention, memory, language, or planning.

Webster Definition:

Similarly, according to Merriam-Webster’s Dictionary, “intelligence” is the ability to learn or understand or to deal with new or trying situations; the skilled use of reason; and/or the ability to apply knowledge to manipulate one's environment or to think abstractly as measured by objective criteria.

This definition identifies intelligence through means of demonstrated by behavior.  These behavioral attributes include the capacity for logic, understanding, self-awareness, learning, emotional knowledge, reasoning, planning, creativity, critical thinking, and problem solving.   

Spearman’s G Factor Analysis (One Factor Test):

In 1904, Charles Spearman, a British psychologist, published his theory of intelligence.

In his work, Spearman developed a theory of general intelligence.  This theory asserts the existence of a broad mental capacity that influences performance on cognitive ability measures.

To establish his theory, Spearman established a statistical procedure that he hoped would be able to shed some insight into the psychology of intelligence.  This process was called “factor analysis”, where related variables would be tested for correlation with each other.   
Under this statistical procedure, correlations would be evaluated to find clusters or groups of information within the variables.  This process sought to help Spearman be able to identify specific types of intelligence.

In the initial factor analysis procedures, he looked at how well people performed completing various tasks.  He introduced tasks such as perceiving weight, identifying color, following directions, completing mathematics, and distinguishing pitch.   Each person who took the tests would then have specific data points generated, based on their performance.

When Spearman analyzed the data, he noticed that people who did well in one area of the test, would often also score higher in all other areas, as compared to those who did not perform well.  Upon this analysis, Spearman concluded that there must be one central factor, that influences the cognitive abilities of each individual.  He called this factor the “G factor”.
 
It should be noted that much of the statistical work that Spearman used to develop his theory of intelligence came from the work of Francis Galton. Galton is credited with developing correlation, which would be the primary statistical tool that Spearman would use to create his theory.

Thurstone’s Primary Mental Abilities (Seven Factor Test):

In 1935, American Louis Thurstone, a mechanical engineer with a PhD in Psychology, published his own theory on intelligence.

Thurstone's work also used factor analysis, but directed him to formulate a model of intelligence, which was much broader than Spearman’s G factor (two tiered) analysis.  In his theory, Thurstone centered on "Primary Mental Abilities" (PMAs), which were independent group factors of intelligence that different individuals possessed in varying degrees. 

This theory proposed that there are seven primary mental abilities, including verbal comprehension, word fluency, number facility, spatial visualization, associative memory, perceptual speed, and reasoning.  He opposed the notion of a singular general intelligence, as offered by Spearman, arguing for the improved accuracy of his seven factor analysis.

Thurstone's contributions were also used in verifying later psychometric factor structures, and proved a primary influence in the development of the hierarchical models of intelligence used in intelligence tests such as Wechsler Adult Intelligence Scale and the modern Stanford-Binet IQ test.

Sternberg’s Triarchic Theory of Intelligence:

In 2003, American Robert Sternberg, a renowned psychologist, psychometrician, professor and college president, advanced his own theory of human intelligence known as the Triarchic Theory.

This theory which dismisses the psychometric approaches used by Spearman and Thurstone as too narrow, instead adopts a three meta component analysis. 
Under this Triarchic Theory, Sternberg argues that different tasks require different kinds of intelligence.  This argument asserts that intelligence should be analyzed through the prism of three constituent parts. 

The first constituent part that Sternberg advanced was the componential-analytical inquiry which he associated with analytical giftedness.  According to Professor Sternberg, analytical giftedness is influential in being able to take apart problems and being able to see solutions not often seen.  Sternberg, found, however, that very often, however, that individuals with only this type of “giftedness”, are often not as adept at creating unique ideas of their own. 

The second constituent part that Sternberg’s theory presents was the experiential – creative inquiry.  This inquiry seeks to determine with how well a task is performed with regard to how familiar it is.  

In this second constituent part, Dr. Sternberg subdivides the role of experience into two subparts, known as novelty and automation.  

Under the first subpart, a novel situation is one that has never experienced before.  Sternberg asserts that people adept at managing a novel situation can take the task and find new ways of solving it in a manner that the majority of people would not notice. 

The second subpart recognizes that a process can be deemed automated when it has been performed multiple times, and therefore can be done with little or no additional thought. Once a process is automatized, Sternberg argues, it can be run in parallel with the same or other processes.  

According to Sternberg, skill in novelty or automation does not, however, ensure that a person is skilled in both.

The experiential-creative subpart, according to Sternberg, also correlates with giftedness as identified in his first constituent part.   More specifically, he found that synthetic giftedness is seen in creativity, intuition, and a study of the arts, and that such synthetic giftedness is especially useful in developing new ideas to create and solve new problems. 

The third constituent part that Sternberg’s theory presents was the practical – contextual inquiry.  This inquiry involves with the mental activity involved in attaining fit to context. 

The practical – contextual inquiry, is itself broken down into three subparts, adaptation, shaping, and selection.

Adaptation takes place when a person makes an internal change to better adjust to their surroundings.   Shaping, on the other hand, occurs when a person makes an external change to their environment to better suit their needs.  And lastly, selection is performed when a completely new alternate environment is found to replace the previous, unsatisfying environment, in order to meet the individual's goals. 

Sternberg argues that by means of these three processes, of adaptation, shaping, and selection, individuals can create an ideal fit between themselves and their environment.  This type of intelligence is called practical giftedness, where a person exhibits the ability to apply synthetic and analytic skills to everyday situations.  Practically gifted people are superb in their ability to succeed in any setting.

Within Sternberg’s Triarchic Theory, he acknowledges that an individual is not restricted to having excellence in only one of these three constituent parts of intelligence.  Many people, he asserts, may possess an integration of all three, and/or have high levels of all three, or any combination of the same. 

The Turing Test:
  
One of the pioneers in computer science, Alan Turing, the famous decoder of the Nazi Enigma Machine, authored a famous paper in 1948, entitled “Intelligent Machinery”.  

In such paper, Turing did not think he think he could define human intelligence formally, so he didn’t even try.  

Instead, he proposed an existence proof for intelligence, in what would become known, as the famous “Turing Test”.  

This behavioral based test, proposed, that if a computer could fool a human into thinking that the computer is a person, then by definition, the computer must be intelligent. 

This “Turing Test”, and the1948 paper in which it was offered, helped launch the field of Artificial Intelligence.  

In the pages of this genius’ work, was contained the central dogma that the human brain is just another kind of computer.   For in its assertions, Turning argued that it simply doesn’t matter how an artificially intelligent system is designed, it just has to produce humanlike behavior in order to qualify as intelligent.

Does the Behavioral Approach really Define Intelligence? 

All the above discussed definitions and theories define intelligence in ways that are demonstrated by behavior.  Whether it be the Webster approach, or the theories of Spearman, Thurstone and Sternberg, or the famous Turing Test, each of which employ behavioral attributes to determine the presence and level of intelligence, these definitions appear to fall short of what is needed.  For any definition which uses demonstrated behavior to tell us what intelligence is, only really shows when it is exhibited.

This conundrum is somewhat reminiscent of the Supreme Court decision in Jacobellis v. Ohio, 378 U.S. 184 (1964), when Justice Stewart wrote in his concurrence, regarding a definition of obscenity, on page 197 of that case, that: "I shall not today attempt further to define the kinds of material I understand to be embraced within that shorthand description; and perhaps I could never succeed in intelligibly doing so.  But I know it when I see it, and the motion picture involved in this case is not that."   

Accordingly, the behavior based definitions, all expressed above, simply identify when intelligence can be seen to be present, but do not really inform us exactly what intelligence actually is.  For merely seeking to define intelligence by behavioral attributes, still leaves us somewhat without a real definition.  And a real definition is needed to tackle the challenge we now face.

And so, these definitions and theories leave us all with a dilemma. 

Before we can truly understand what Artificial Intelligence is, we really need to have a baseline understanding of what human intelligence is.

Hawkins - A Non Behavioral Definition of Intelligence:

In his landmark book, “On Intelligence”, Jeffrey Hawkins, a pioneer of Silicone Valley, and the inventor of the Palm Pilot, one of the first hand held computers, offers a new, non behavioral, definition of “intelligence.”   

According to Hawkins, the brain is not a computer, and the best indication of intelligence is not the traditionally accepted definitions involving one’s behavior.  

Instead, under the Hawkins’ assertions, what constitutes intelligence is a biologically brain based memory system that maintains and recalls experiences in a way that reflects the true structure of the world.  It is a system that remembers the sequences of events, their relationships to other matters, and then makes predictions based on those memories.  

It is this memory-prediction system, Hawkins contends, that forms the basis of intelligence, perception, creativity, and even consciousness.   Intelligence, therefore, he asserts, is the very capacity of the brain to predict the future, by analogy to the past.

Because of its direct focus on what intelligence actually is, as opposed to what it appears to be to an outside observer, this new Hawkins’ definition of “intelligence” (as a memory-prediction framework, that remembers the sequences of events, their relationships to other matters, and then makes predictions based on those memories) is rapidly becoming the predominantly accepted definition, of what human based intelligence actually is.  

As strong as this definition is on its own merit, Hawkins, who also is the founder of the Redwood Center for Theoretical Neuroscience and Numenta, two highly respected neurological research centers, has spent nearly the last 20 years demonstrating why this definition should be universally accepted.

All this is not to say that this Hawkins’ identified memory-prediction framework, cannot result in human behavior that demonstrates the capacity for logic, understanding, self-awareness, learning, emotional knowledge, reasoning, planning, creativity, critical thinking, and problem solving.  Or the ability to learn or understand or to deal with new or trying situations; the skilled use of reason; and/or the ability to apply knowledge to manipulate one's environment or to think abstractly as measured by objective criteria.   

In fact, just the opposite.  The Hawkins’ definition actually shows how these demonstrated behaviors, which we have long defined as human intelligence, are foundationally achieved.

These are not just semantical underpinnings.

The behavior of intelligence, albeit critically important, is not intelligence itself.  It is a demonstration of intelligence.  And the intelligence itself if what Hawkins describes.  A memory-prediction framework, that remembers the sequences of events, their relationships to other matters, and then makes predictions based on those memories.  Memory and Prediction. 

This memory-prediction framework, that exists within the human brain, is quite simply what intelligence is.

And for millions of years, this human based intelligence has been the most powerful and advanced intelligence on planet earth.   Moreover, as far as we are presently aware, human intelligence, is also the highest level, and most advanced, intelligence in the entire Universe.  There may indeed be others, either equal or more advanced to our own, but to date, we have yet to encounter them.  So, until we are dislodged, we are still king of the proverbial intellectual, mortal, mountain.

For these reasons, it is suggested, that Jeffry Hawkins’ definition really offers the best, focused, understanding of what human intelligence actually is, and how it works.

This means that the human brain, and the intelligence it produces, is still the gold standard.  It is the epitome, against which all other forms of intelligence, be they animal or machine, are measured. 

Please note, however, that this human gold standard does not to include the caveat of the mind of God.  As such is reportedly omniscient, it undoubtedly would prove far more advanced than our human intelligence, but it is also unavailable for study or comparison.  Accordingly, and as a result, as far as we are able to observe or study, human intelligence otherwise remains the best we can examine.

And it is upon the study of such available, human intelligence, that Hawkins makes his observations.  Memory and prediction, and not behavior, are the foundation of all intelligence.   

Upon this understanding, it is thereby unsurprising that Mr. Hawkins extends his belief, that if science wishes to deliver human-like intelligence to machines, that any such “Artificial Intelligence” must also demonstrate, and be based upon, the same measure of memory and prediction as well.

For all these reasons, we will accept the Hawkins definition.  

That human intelligence is a biologically, brain based ability of a person to remember sequences of events, their relationships to other matters, and then makes predictions based on those memories.  

That upon this ability, people can then demonstrate logic, understanding, self-awareness, learning, emotional knowledge, reasoning, planning, creativity, critical thinking, and problem solving.

And if we can somehow construct machines to remember sequences of events, their relationships to other matters, and then makes predictions based on those memories, and then equally demonstrate the behaviors of logic, understanding, self-awareness, learning, emotional knowledge, reasoning, planning, creativity, critical thinking, and problem solving, then we shall have created “Artificial intelligence.”

But this ability and behavior also need one additional element as well.  

Independence.  

Independence means that the human being can exercise the ability to remember sequences of events, their relationships to other matters, and then makes predictions based on those memories, on their own, and without assistance from others. 

And such independence must also be applied to Artificial Intelligence as well.

This independence does not mean an absence of substrate architecture or physical rules, as both humans need a brain with electrochemical neurons to exercise intelligence, and machines need artificial machine processors and algorithmic code.  

What it does mean, however, is that for intelligence to be actually realized, that no third party is can be seen as controlling or directing the memory-predictive process, or the intelligence manifested behaviors that result from the memory-predictive process.

Upon these factors we can readily observe the wonder that is intelligence.

And upon these factors, intelligence might be transformed to a machine, rather than a biological brain based substrate.

It is from this platform that we can see that human intelligence can, at least theoretically, be achieved by a machine.





Chapter Three
- -
What is Artificial Intelligence?











































Chapter 1 - The Greatest Challenge of All Time
Chapter 2 - What is Intelligence?
Chapter 3 - What is Artificial Intelligence?
Chapter 4 - What is Sentient, Consciousness and Self Awareness
Chapter 5 - The Issue of Learning
Chapter 6 - Algorithm processing vs. Neuronic memory extension
Chapter 7 - Are Humans a just a machine, albeit in another form?













































Chapter Two
- -
Timothy Murphy – The Original Frontier
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January 1, 1777

New Year’s Eve has traditionally been a time for reflection.  It is a time to think of the mistakes of the past, and for the expression of aspirations for the future.  1776 had been a very dynamic year.  It was a year of dramatic change, of novel firsts, of great victories, and of disappointing losses.  As Major General Philip Schuyler gazed out upon the Hudson River from the northeast corner window of his splendid mansion in Albany, all these thoughts, hopes and fears swirled through his ample mind.

The year had started out with such promise.  The surprise capture of Fort Ticonderoga in May of 1775, had allowed Schuyler’s Northern Department to advance into the heart of British controlled Canada.[endnoteRef:1]   The campaign had started with such promise, with a two-tiered attack, led by Schuyler’s second in command, General Richard Montgomery, taking Crown Point, Fort St. John and Montreal, meeting a second force, led by General Benedict Arnold, travelling through Maine, at the outskirts of Quebec City.[endnoteRef:2]  With their efforts, last New Year’s Eve had presented the promise of a sweeping victory, with the hopes of adding a 14th Colony to join the new American Revolutionary cause. [1:  ]  [2:  ] 


But 1776 would prove a roller coaster ride.  It would begin with the death of Montgomery, the wounding of Arnold, and the end of the Canada Campaign.[endnoteRef:3] [3:  ] 

After the failed New Year’s Eve assault on Quebec City, the beginning of 1776 would see a retreating Colonial Army, devastated by battle casualties and small pox, being chased back into New York, by Sir Guy Carlton, Governor General of Canada and Major General of His Majesty’s Army.[endnoteRef:4]  Carlton would retake Montreal, St. John and Crown Point, only to be repulsed by a herculean effort of Benedict Arnold, who in days built a small armada, and pushed back the British Invasion fleet, in America’s first naval battle at Valcour Island on Lake Champlain.[endnoteRef:5]  [4:  ]  [5:  ] 


March 1776 would see a huge victory for American Forces, when Continental Commanding Lieutenant General George Washington, through the ingenious plan of General Henry Knox of Maine, fortified Dorchester Heights outside Boston, with artillery Know had delivered from Ticonderoga, over the Berkshire Mountains by sleds in the heart of winter.[endnoteRef:6]  This new artillery platform gave Washington the first victory of the war, freeing previously occupied Boston for the Patriot cause, when British Commanding General William Howe evacuated his untenable position, and sailed his entire Boston Garrison to Halifax, Nova Scotia.[endnoteRef:7]    [6:  ]  [7:  ] 


July 4, 1776 would bring even more exciting news, when the Continental Congress passed a resolution Declaring Independence for the American Colonies from Great Britain and  King George.[endnoteRef:8]  This formal act of separation was the measure that every true Patriot, like General Schuyler, needed to start the creation of their new nation, the United States of America. [8:  ] 


The fundamental transformation that the Declaration would bring, would also have deep meaning in New York.  Just weeks after Congress acted, influential leaders in New York would begin to organize in convention to draft a new state constitution.[endnoteRef:9]  The creation of this historic first, would be accomplished under the guidance of such mental giants as John Jay, Robert Livingston and Gouvenor Morris.[endnoteRef:10]  As a former member of both the New York Colonial Assembly, and the Continental Congress, General Schuyler would follow the progress of this critically important effort with great interest.[endnoteRef:11] [9:  ]  [10:  ]  [11:  ] 


But just as the euphoria of the Declaration, and the new state constitutional efforts, had begun to take hold, they were disparaged by a huge British victory in New York City.  

On June 9. 1776, General Howe and his army set sail from Halifax, appearing in New York waters on June 29, and landing on Staten Island on July 2.[endnoteRef:12]  Just weeks later, on August 22, 1776, the British commenced the Battle for New York City, landing unopposed on Long Island, and then on August 26, attacking and overrunning Colonial positions on Brooklyn Heights.[endnoteRef:13]   [12:  ]  [13:  ] 


In another story of Providential luck, despite being thoroughly routed, General Washington, under the cover of a fortuitous fog, was able to retreat, two days later on August 28, across the river to Manhattan, with the skillful help of Colonel John Glover, the commander of a Massachusetts corps of experienced ferrymen.[endnoteRef:14] [14:  ] 


After suffering another series of defeats at Kip’s Bay, Harlem and White Plains, and losing both Forts Washington and Lee on the Hudson, General Washington was able to finally escape this British offensive, by moving his forces to a position along the Delaware River in Pennsylvania.[endnoteRef:15] [15:  ] 


Just when times looked as dark as could be imagined, General Washington was able to transform public despair into hope.  Staring on Christmas Eve, and using Colonel Glover to once again to ferry him and his troops across the Delaware River into New Jersey, Washington was able to end the year with two historic and dramatic victories at Trenton and Princeton,.[endnoteRef:16]   This amazing campaign,  which pulled victory from the jaws of defeat, raised the spirit of every Patriot, and sent shockwaves throughout the British high command.[endnoteRef:17]  Indeed the highly respected and experienced military commander, the King of Prussia Frederick the Great, remarked that the “achievements of Washington and his little band of compatriots between the 25th of December and the 4th of January, a space of 10 days, were the most brilliant of any recorded in the annals of military achievements.”[endnoteRef:18]    [16:  ]  [17:  ]  [18:  ] 


And so, as General Schuyler gazed upon the frozen landscape of his estate, down to the Hudson River, and across to the hills of Rensselaer, the ups and downs of the past year filled his thoughts.  What would 1777 bring?  What would be the British response to their victories in Canada and New York City?  What would be their response to their loses at Valcour Island, and New Jersey? Would the cause of liberty survive?

 Although most of the success of Washington’s most recent campaign in New Jersey had yet to reach Schuyler’s upstate New York Command by New Year’s Eve, General Schuyler had enormous confidence in, and hope for, George Washington’s success.  These two remarkable men were not just fellow compatriots and commanders, they were also contemporaries and friends, who shared strikingly similar backgrounds.

Each was born within months of the other, Washington on February 22, 1732 and Schuyler on November 20, 1733, to prominent, respected, multi generational, American families.[endnoteRef:19]  [19: 
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