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Abstract: 
Mathematics has been a central part of the curriculum at the United States Military Academy since its founding in 1802. When Sylvanus Thayer became Superintendent in 1817, he reorganized the Academy using the Ecole Polytechnique as a model. He changed the way the cadets were taught as well as the textbooks they used. Now there was an emphasis on French textbooks. Gradually these were replaced by American texts, most notably those of West Point faculty members Charles Davies and Albert Church. Our purpose today will be to explore the changes that took place at West Point in its first half century. [Lecture presented at the Frederick V. Pohle Colloquium series, Adelphi University, Garden City, NY, September 29, 1999]
Although the United States Military Academy was officially established by an act of congress on 16 March 1802, its evolution and birth go back a quarter of a century to 1776 when George Washington, the father of our country, Henry Knox, his Chief of Artillery, and Alexander Hamilton, an artillery officer, saw the need for an academy to train military engineers. 

On 20 June 1776 Congress passed an act forming a “Corps of Invalids” or veterans that were to be taught by officers in their spare time. It declared that

When off duty, [the invalids] shall be obliged to attend a mathematical school, appointed for the purpose, to learn geometry, arithmetic, vulgar and decimal fractions, and the extractions of roots.

The officers were also obliged to contribute one day’s pay per month to procure a regimental library. Thus began the oldest government library in the country (the Library of Congress was founded in 17??). It is unclear what became of this library. Perhaps a few of its volumes survive in the present USMA library, but no evidence for this has yet been located. However, it is a quarter of a century before any records of mathematical activity exist. 

Between 1784 and 1794, West Point was occupied by a single company of soldiers whose primary activity was maintaining the decaying fortifications. Then, in 1794, a Corps of Artillerymen and Engineers was created at West Point. In March of 1796, fire claimed the only structure suitable for indoor instruction and so classes were suspended. They did not resume on a regular basis until July 2, 1801 with the ordering of cadets to West Point by Secretary of War, Henry Dearborn. President Thomas Jefferson signed the act that officially authorized the United States Military Academy in March of 1802.   [Reference: http://www.west-point.org/family/bicent/history.html]

In May of 1802, plans were drawn for the Academy which was to cost $1,500 for the construction of a mathematics room, a drafting room, quarters for the cadets, two mess rooms, and quarters for the officers, teachers, surgeon and their families. The early curriculum consisted of the rudiments of mathematics and military fortification since some newly arriving cadets could not read or write while most had only a basic knowledge of arithmetic and grammar. It was only required that officers of the day have the most basic, practical understanding of mathematics to lay artillery correctly, to construct simple fortifications and to draw rough maps.

0.
George Baron, 1801-1802
On 6 January 1801, George Baron was appointed a civilian “teacher of mathematics” at the School of Engineers and Artillerists at West Point under an act of 1798, over 14 months before the United States Military Academy was established by Congress [Zuersher 1974, p. 88]. He had been a teacher at the Royal Military Academy at Woolwich in England where one of his colleagues was Dr. Charles Hutton [Molloy 1975, p. 244].  Baron was editor of The Mathematical Correspondent, the first mathematics journal published in this country [Hogan, Edward, “George Baron and the Mathematical Correspondent,” Historia Mathematica, 3, 403-415.]. Later this was edited by Robert Adrain. 

When Joseph Swift, later the first USMA graduate and later Superintendent and general, arrived at West Point on

October 15 [14?], 1801, I reported myself to the commandant, Lieut. Osborne, and to Professor Baron [at which time there were 12 cadets] whose mornings were chiefly taken up in listening to a lecture on elementary mathematics by Baron, and whose afternoons were occupied in some brief military exercise, but much more in field sports. [Cullum in Educator, p. 5; this is hardly a quote; try to find the original]

Prof. Baron furnished me with a copy of Dr. Hutton’s Mathematics, and gave me a specimine of his mode of teaching at the blackboard in the academy. 

[Charnel Anderson, Technology in American Education 1650-1900 (1961), p. says that the earliest reference to a blackboard in the US was in 1809! So this is new info!]

These are his recollections from later, but they convey two interesting pieces of information. The blackboard was used at West Point as early as 1801. This indicates that the blackboard was a British import rather than one from France, as has often been believed. More importantly, the book that was used for mathematics instruction was A Course of Mathematics by Charles Hutton. 

On September 21, 1801, George Baron taught the first mathematics class at West Point. [AAR, p. 11]  What he taught is unknown.

We also learn something of the issue of discipline at this time. Soon after this “specimine” of teaching, Baron invited Swift and the other cadets to have dinner with him, but Swift declined as he had a previous invitation from Major Williams. Later Baron sent his servant over to order Swift to appear, but he refused to take any order from a servant. Then Baron came over, called Swift a rascal, and so Swift chased Baron across the plane and into the academic building. Baron barred the door and hurled epithets from the second floor. Swift was arrested, but with characteristic vigor, wrote General Dearborn, Secretary of War, making it clear that the school was too small for both of them. 

Because of this, classes were suspended in November [??]. After an investigation, Baron was dismissed on 11 February 1802, for his previous conduct had also been less than desirable, and “His name was set upon the public building as a disgraced officer.” 

After Baron left, Major Jonathan Williams taught the pupils. [Scrap book, vol 2, p. 62 in library. Letter of Fleming to Mrs. Eliz. Lillie, 27 March 1802].  

Major Jonathan Williams, who was chosen by the President himself, took charge on 15 December 1801. 

1. 
Jared Mansfield, Professor 1802-1803   

The United States Military Academy was established by law on 16 March 1802. In May, plans were drawn for the Academy which was to cost $1,500 for the construction of a mathematics room, a drafting room, quarters for the cadets, two mess rooms, and quarters for the officers, teachers, surgeon and their families. The early curriculum consisted of the rudiments of mathematics and military fortification since some newly arriving cadets could not read or write while most had only a basic knowledge of arithmetic and grammar. It was only required that officers of the day have the most basic, practical understanding of mathematics to lay artillery correctly, to construct simple fortifications and to draw rough maps.

On 3 May 1802, Jared Mansfield (1758-1830) was appointed to teach mathematics at West Point. He was the son of a New Haven sea captain and merchant who sent his son to Yale. He studied mathematics under Stiles with considerable success but 

“certain unfortunate differences with the faculty in matters of standards of behavior that impelled the said faculty in his senior year to withhold Jared’s diploma” [Struik, 1948, p. 86, but it is unclear who the “biographer” is that he is quoting]

Before he came to West Point, Mansfield was a school teacher in New Haven, where he earned a superb reputation as a teacher of mathematics. Consequently, there was a change of heart among the Yale faculty and Mansfield received his diploma in 1787 when he was twenty-eight. He wrote Essays, Mathematical and Physical, which was published in 1801 and brought him considerable fame, for it was the first book containing original mathematics written by a native American [need to justify this claim]. This work attracted the attention of  Jefferson {Cajori, p.84), which accounts to his appointment at USMA. The work contains, besides work on algebra and geometry,  some mastery of theoretical navigation, astronomy and ballistics. There is even a section on “Fluxionary Analysis.” 

In a footnote on p. 207, he states that the fluxions of x, y, and z are usually denoted “with a point over them, but we have here denoted these by a point somewhat removed to the right hand, thus, x’. [Cajori, 1929, vol. 2, p. 253]

No doubt this reminds you of Lagrange’s notation for derived functions, but this is just a typographical expediencey. Whether or not Mansfield used his book as a text at West Point is still unknown to me, but I strongly doubt that the section on the calculus was discussed. More likely the curriculum was limited to the elements of algebra and geometry. 

Four months after the Academy was founded the first cadet, Joseph G. Totten (graduated 1805 with Cullum #10), age 14, was admitted after being “examined in the elements of arithmetic (vulgar and decimal)” by Barron and Mansfield. They found him “well qualified in the aforesaid branches.” However, for the rest of the decade cadets --- aged 12 to 34 --- entered the Academy without mental or physical examination. He graduated in 1805, being the tenth Academy graduate. During this decade there were from 10 to 35 cadets in residence at any given time. 

As a teacher, Mansfield was long remembered as strict but kindly. He was 

Coldly silent when listening to a poor recital, [but] was unsparing in praise for work well done. [Struik, 1948, p. 87, quoting Dupuy]

Mansfield ended his tenure on 14 November 1803 when he was appointed by President Jefferson to be Surveyor General of the United States. He did work in the new Northwest Territories, especially on the boundary between Ohio and Indiana. The city of Mansfield, Ohio, is named after him. His son, Edward Deering Mansfield, became an author and editor in Cincinnati, and his daughter married Charles Davies, later Professor of Mathematics at West Point [Struik, 1948, p. 87]. 

Later, on 7b October 1812, Mansfield rejoined the USMA faculty, this time as Professor of Natural and Experimental Philosophy. He served until 31 August 1828. 

The first cadets studied mathematics, fortification, and surveying. French and drawing were soon added to the curriculum. They remained at West Point for varying degrees of time. Whenever a suitable vacancy opened, the secretary of war would order a cadet to join (or, often, rejoin) a unit as a commissioned officer. 

2.
William Barron, Professor 1802-1807  

The act of congress that established West Point did not raise the academy much above the level of the military post that it had been. The act called for a Major of engineers to be superintendent and for two instructors who were captains. President Thomas Jefferson selected MAJ. Jonathan Williams, a grandnephew of Benjamin Franklin, to head the school.  He also had to serve as Chief of Engineers for the country. One of the Captains was Jared Mansfield, whom we have already discussed. The other was William Amherst Barron (1769-1825) [yes, this Barron has two Rs]. 

Barron was born in Petersham, Massachussetts, in 1769. He graduated AB from Harvard in 1787, AM 1792. Then he served as tutor at Harvard until 1800. In 1800 he joined the army as a captain in the second regiment of Artilliarists and Engineers. On 1 April 1802 he was transferred to the Corps of Engineers and assigned to be a mathematics instructor at West Point. On 6 July 1802 he became (acting) professor of mathematics. Captain Barron was a “man of social temper, fair abilities, and had a faculty for teaching.” 

Thus, the first faculty at USMA consisted of Mansfield, Barron, and Superintendent Williams. Mathematics instruction was from 8 AM until noon. Then Williams taught surveying in the afternoons. Barron, who had a real flair for teaching, taught “geometrical demonstration” and Mansfield taught algebra [AAR, p. 12; find out about texts]. 

Superintendent Williams resigned in 18xx and Barron, who was the senior officer, replace him “for two very dark years in the history of the academy.” Williams again became superintedent in 1805 and started a vigorous reform. Unfortunately he was often away as head of the Corps of Engineers, so Barron was in charge. 

Williams accused Barron of grossly neglecting his duties, an act which resulted in idleness and great irregularities among the cadets. He also accused Barron of  “suffering prostitutes to be the company of his quarters’’ and rather that endure a court-marshal, Barron resigned on 14 February 1807. [AAR, p. 13 quoting Ambrose 1966, p. 32; need to check the quotes; should there be an “in”?].

Joseph Swift, the first graduate of West Point replaced Williams as superintendent. However, as chief of engineers, he found it necessary to spend most of his time supervising the construction of harbor fortifications in New York City. Thus the day-to-day operation of the academy was left in the hands of CPT Alden Partridge, an engineer who had remained on duty at USMA since his graduation in 1806. 

Swift resigned in 1818. He instituted a board of visitors. He “encouraged instructors to teach by the question and answer method rather than lecture” [Morrison, p. 3].

Hutton’s Course in Mathematics has been mentioned several times and since it was the text used in the early years of the Academy, we need to say a few words about him and about this book. 

Charles Hutton (14 August 1737 – 27 January 1823) 

Hutton was born in Newcastle, the youngest son of an overviewer (supervisor) of a coal mine. When he was seven, Hutton was involved in a street-brawl and severely dislocated his left elbow. He hid this injury from his parents and by the time they learned of it, it was too late to treat it properly, so the injury became permanent. Since Hutton was unable to join his older brothers in the mine, he was sent to school to learn to read. After several years the teacher left and Hutton replaced him, thus beginning a habit of teaching by day and learning by night. 

One pupil that Hutton attracted was Robert Shafto. He made his private library available to Hutton and then encouraged him to publish. Hutton’s first work, The Schoolmaster’s Guide, or a Complete System of Practical Arithmetic, appeared in 1764 and became the standard school text for half a century. During the Christmas holiday of 1666, Hutton advertised that “Any schoolmaster, in town or country, who are desirous of improvement in any branch of the mathematics, by applying to Mr Hutton, may be instructed” [Howson, p. 63]. This in-service training was repeated the next year. That there was ample audience is attested to by the 59 schoolmasters from the Newcastle area who were subscribers to his next book, A Treatise on Mensuration (1767). Besides its mathematical interest this work is noted for the woodcuts by the young Thomas Bewick, who became one of the great masters of the woodcut. Alas, this just makes the book more expensive for the historian of mathematics to acquire. 

In 1760, Hutton opened his own school in Newcastle. This became a success and he became known as an excellent teacher. His patron, Shafto, suggested that he should move to London and apply for a vacancy at the Royal Military Academy in Woolich. The position was to be filled by competitive examination. Bishop Horsley, the editor of Newton’s works, and Nevel Maskelyn, the Astronomer Royal, examined the eleven candidates. Half were judged satisfactory for the post, but Hutton stood out, so he obtained this professorship in 1773.  He remained at Woolich for 34 years. 

Howson so nicely tells one event in Hutton’s career that I shall quote the passage in its entirety:

In 1786 Hutton began to suffer from pulmonary disorders. The RMA was situated near the river and dampness began to affect is chest; his predecessor Simpson had in fact died from a chest complaint. Hutton decided then to move, and bought land on the hill south of the river overlooking Woolich. There he built himself a house and also others for letting. No sooner had he done this than it was decided to move the Academy from the damp riverside to the hilltop. A magnificent new building was erected, but, in the eyes of George III, its attractiveness was spoiled by the presence of Hutton’s houses. These were therefor sold to the crown who promptly demolished them, leaving Hutton with a hefty profit from his speculation, sufficient to guarantee his financial future. Thus a physical disability turned him to mathematics and ill-health made him rich.  [Howson, pp. 66-67]

Hutton’s most important work was his Mathematical and Philosophical Dictionary. This appeared in two volumes in 1795. The USMA library has it, but the first volume is not the first printing. I have a letter where someone famous, perhaps Swift, saying that they read it before it was sent on to USMA. Hutton worked on this for `10 or 12 years’. It is a masterly survey of mathematics, includes biographies of many mathematicians, and is a pioneer contribution to the history of mathematics. [Howson, p. 67; I am all but quoting him, so revise this sentence]. Baron writes that the Dictionary 

is probably the best known of Hutton’s works. Although it was criticized as unbalanced in content, unduly cautious in tone, and somewhat lacking judgement, the dictionary has served as a valuable source for historians of mathematics. [Baron, p. 577]

I should try to find some reviews of this work. Make an overhead of the title page. 

Hutton is also famous as editor of The Lady’s Diary, a journal that he edited from xxxx to xxxx. Give some references. 

His _A Course in Mathematics_ was lauded before it appeared. In its `Notices of works in hand’ the Monthly Magazine (August 1798) stated:

From Dr H’s talents and long experience in his profession, there is every reason to expect that this will not only be a most useful and valuable work, but will completely supersede every other of the same description.  [Howson, p. 67]

It did prove to be popular, appearing in numerous editions over fifty years. There were several editions that were published in North America and there was even an Arabic edition. 

TO DO: Prepare a bibliography of these editions. Pay especial attention to the US editions. Did USMA play any role in their appearance? Where else did they appear? Where else were they used? Do I have info about USMA buying copies of these? Did every cadet get a copy? 

It is not surprising that this text was used in the US and at USMA, for the British influence on American education was extremely strong at this time. 

I have a copy of this work and need to include a synopsis of what it includes. Also need to try to find out what portions of it were actually taught at West Point. Are the copies in the library marked up?

Contents of Hutton:

Although earlier editions are available in the library, I am working with the third American edition of 1822, since I happen to own a copy of that edition and so have ready access. This edition is “revised, corrected and improved” and contains “An Elementary essay on Descriptive Geometry” by Robert Adrain. Naturally, I need to check later that the arguments given below are not dependent on the edition that I am using. I must point out, undoubtedly to the duress of my dear friend Danny Otero, that my copy bears the “Sigilium St. Xavier” on the title page. Perhaps that is visible in my overhead. 

The first of the two volumes consists of 533 pages!  The main topics are arithmetic, logarithms, algebra, and geometry. Here is a sample from page 13:

Multiplication is a compendious method of Addition, teaching how to find the amount of any given number when repeated a certain number of times ; as, 4 times 6, which is 24.

The number to be multiplied, or repeated, is called the Multiplicand. --- The number you multiply by, or the number of repetitions, is the Multiplier. --- And the number found, being the total amount, is called the Product. --- Also, both the multiplier and multiplicand are, in general named the Terms or Factors.


Before proceeding to any operations in this rule, it is necessary to learn off very perfectly the following Table, of all the products of the first 12 numbers, commonly called the Multiplication Table, or sometimes Pythagoras’s Table, from its inventor. 

I find --- and many before me agree --- the exposition to be quite clear. On the other hand, I find his capitalization and punctuation to be something of another era. His history is deplorable, even if it might (I don’t know) represent his age. 

The section on arithmetic, which consists of 154 pages, progresses to a discussion of square and cube roots, arithmetical and geometrical progressions, compound interest, double position and permutations and combinations. Since your study of arithmetic is somewhat in the past, perhaps Hutton’s definition that “Double Position is the method of resolving certain questions by means of two suppositions of false numbers.” (p. 137) will  be helpful. In a footnote he provides a demonstration of the rule using algebra. So this is no lightweight arithmetic. 

The section on algebra begins on p. 171 with a snarl of definitions and notation, but a list of 26 simple examples of the use of the notation immediately follows (e.g., if a = 6, b = 5, and c = 4, then 9ab – 10b^2 + c = 24 (#11, p. 174)). By page 213 he is discussing infinite series in such problems as “To change 2ab/(a + b) into an infinite series.” The whole book is, as was common in the period, rule based:

Rule IV. When the unknown quantity is included in any root or surd ; transpose the rest of the terms, if there be any, by Rule 1 ; then raise each side to such a power as is denoted by the index of the surd ; viz. Square each side when it is the square root ; cube each side when it is the cube root ; &c. which clears the radical. [p. 233]

Rules such as this are foreign to our texts today, but the statement is not far removed from what we would say in class were we teaching this material today. Part of what this reveals is that Hutton’s Course was written for self study. 

Hutton’s treatment of quadratic equations (pp. 249-257) has shades of Al-Khwarizmi (ca. A.D. 875) when he says that all quadratic equations, when reduced, fall into one of the following forms: 



x^2 + ax = b



x^2 – ax = b



x^2 – ax = -b

On a more positive side, few modern texts reveal how “To resolve Cubic Equations by Carden’s Rule,” even if Hutton has trouble spelling Cardano’s name. 

The geometry section (pp. 275-368) begins in an Euclidean fashion with 

1. A POINT is that which has position, but no magnitude, nor dimensions ; neither length, breadth, nor thickness. 

But then continues with another 76 definitions before giving 11 axioms, none of which is the parallel postulate. The sequence of Theorems which follow are very Euclidean, even if the usual sequence is not preserved; for example, the Pythagorean Theorem, sans this common denomination, is Theorem XXXIV (p. 300). 

After a discussion of surveying, and “artificer’s work,” i.e., carpenters, bricklayers, plasters, painters, and plumbers, there is a section on the conic sections (pp. 469-534) that would severely tax any student today. 

These brief comments give some idea of what is treated in the first volume. I will save a discussion of the second, which contains a section on fluxions, until I learn which portions of this work might actually have been taught to cadets at West Point. Unfortunately, I have not yet located any documents that detail this. There are numerous sources that mention “Hutton’s Course in Mathematics,” but none which detail the contents that have been taught. There is a manuscript in the USMA library by one Cadet Wadell from 1816, but so far the librarians have been unable to produce it for me. I don’t mean to impinge their professional abilities, for they have been truly helpful to me. This is an uncatalogued manuscript which I saw a decade ago. 

3.
Ferdinand Hassler, Professor of Mathematics, 1807-1810.   

Ferdinand Rudolph Hassler was born in Aarau, in the northern (German) part of Switzerland on 7 October 1770. At the age of sixteen he entered public administration the town in of Bern. There he studied jurisprudence at the University of Bern and began his practical education in land surveying. While in Bern, he came under the influence of Johann George Tralles, a promising young German mathematician. Tralles made a deep impression on Hassler, and he began to study mathematics and geodesy              instead of law. Together Hassler and Tralles worked on the topographical survey of the Canton of Bern. In the summer of 1793, Hassler went to Paris and studied under the astronomers Lalande, Borda, Delambre, and              Lavoisier. 

Upon arriving in America in 1805 he became associated with Professor Robert Patterson and Mr. John Vaughan. After seeing his mathematical books and surveying instruments,  Patterson recommended that Hassler supervise the establishment of the United States Coast Survey. In February of 1807, Congress passed the law authorizing the establishment of the coast survey. Meanwhile, President Thomas Jefferson had appointed Hassler as Acting Professor of Mathematics at the United States Military Academy. 

             While at the Academy Hassler began writing

             his Elements of Analytic Trigonometry, which

             was finally published in 1826. As Acting

             Professor of Mathematics, he introduced the

             teaching of descriptive geometry by Claude

             Crozet, and adopted Legendre's Geometry as a

             standard textbook. At the Academy, there was

             no formal prescribed course of studies.

             Hassler and his assistant, Lieutenant Alden

             Partridge, who would be Hassler's successor,

             continued teaching predominantly from

             Hutton's Mathematics. "Although a profound

             mathematician, he (Hassler) was not a

             successful teacher except for those with

             considerable aptitude for mathematics. His

             methods of instruction were original and his

             tendency was toward analytical mathematics.

             With no idea of discipline, he supplied

             valuable information to all of his students,

             but made impressions on very few of them.

             While not a great teacher, there is no doubt

             that the country and Military Academy are

             much indebted to him for the introduction and

             practical use of mathematics." In 1809,

             Professor Hassler was informed by William

             Eustis, the Secretary of War, that there was

             no law authorizing the employment of

             civilians at West Point. Because of this

             situation, Hassler officially resigned his

             position as Acting Professor on 14 February

             1810. 

In 1810 Hassler joined the faculty at Union College and remained until 1813, when he was asked to found the Coast Survey. He went to England to purchase specially built instruments and then returned to begin the survey, but congress was not happy with the speed of the work and it was suspended in 1817. 

The United States Coast Survey was reestablished in 1832. With the              recommendation of the Secretary of the Navy,  Hassler was again appointed as Superintendent. Although sixty-two years old, he carried out his scientific endeavors on the survey with vigor and zeal. He continued with the survey and also continued to work with the weights and measures until his death on 20 November 1843. 

The following  anecdote is characteristic of his personality. 

 A newly appointed Secretary of

             the Treasury thought that he could signalize

             his administration more aptly than by

             reducing the large salary of Professor

             Hassler who was then the Superintendent of

             the United States Coast Survey. He sent for

             Mr. Hassler and said, "My dear sir, your

             salary is enormous; you receive $6,000 per

             annum - an income, do you know, quite as

             large as that of the Secretary of State."

             "True", replied Hassler, "precisely as much

             as the Secretary of State and quite as much

             as the Chief of the Treasury; but do you

             know, Mr. Secretary, that the President can

             make a minister of State out of anybody; he

             can make one even out of you, sir; but if he

             can make a Hassler, I will resign my place."

Hassler published a trigonometry book which is most interesting. There are two copies of it in the USMA library today. One of them contains several documents bound in the back. There is the original copyright notice and then the following letter:

War Department

March 2nd 1807

Sir, 

Your letter of the 12th ult. accepting of the temporary appointment of Mathematical Teacher in the Military Academy at West point, has been duly received. And the Paymaster of the Army has been directed to remit you at Phil^d $175 --- being a quarters advance of compensation, commencing on the date of your letter of acceptance. 

I am respectively, Sir, 

Your Ob:Serv^t

H. Dearborn

This letter, which was sent to Hassler in Philadelphia, is bound into

the back of the copy of his Elements of Analytic Trigonometry, Plane and

Spherical (1826) which is in the West Point Library. From it we learn

that his salary was $700 per year and that he accepted the position on

February 12, 1807. However, AAR p. 18, indicate the date as 14 February

1807, the same date that Barron resigned. I need to find out when

Hassler arrived at West Point.

"His {\sl Analytic Trigonometry, Plane and Spherical} (New York, 1826) was much above the other contemporary textbooks, chiefly in its method of presentation, for as to content it showed little originality." [Smith and Ginsburg, A History of Mathematics in America Before 1900 (1934), p. 100.]

There is a footnote on p. 6 of Hassler's 1826 Trigonometry which says:

"It was the desire of introducing into the course of mathematics at the United States' military academy at West point, the most useful mode of instruction in this branch, that led me to the preparation of this work, as early as the year 1807."

If Hassler's memory is correct nineteen years later, then he began work

on this book soon after he arrived at West Point. 

Hassler cites no other work on trigonometry in his book. Neither does he

mention any mathematician by name other than Euclid and the 47th

proposition of his first book. However, I find it difficult to believe

that he has not been heavily influenced by Euler's Introductio in

analysin infinitorum (1748) or some book heavily dependent on it. 

The contents of this book are quite high, and I have difficulty believing that the cadets during the time of his tenure could comprehend a discussion at this level. There are a number of interesting things about the book, so let’s enumerate them:

· The book contains some nice advice about being careful to lay out computations in a mechanical way to avoid errors. This is something that cadets today could well heed. [p. 10 of texts, Before p. 25 of my notes]

· The trig functions are ratios (p. 15). This does not sound like much, but it is very important. Traditionally the sine of an angle was a line segment in a circle, not a ratio or number. 

· Only degrees are used, never radians, which were still a half century in the future.

· There are no graphs of the trigonometric functions. 

· The word “function” is used, but it is not clear that the concept is. 

· Only one paragraph makes me think of trigonometry on the unit circle. 

· The stress is on trigonometric identities, for they will be useful later in calculus. 

Need to compare it with what is in Hutton, volume 2. 

http://www.lib.noaa.gov/edocs/CONTENTS.htm

This is a true gem! Lovely work.

Most reports about Hassler as teacher are not positive, but Peter Malloy I his 1975 doctoral dissertation at Brown says:

From his correspondence with Williams during his two and one half years at the Academy, Hassler was a happy man, satisfied with the academic caliber of the Cadets, and successfully adapting to his teaching responsibilities in mathematics, surveying, and natural philosophy. [Molloy 1975, p. 291. His footnote reads: This is the opinion of Florian Cajori in his biography of Hassler, as well as of General Joseph G. Swift, who as an officer of Engineers spent time at West Point with Hassler. See the Memoirs of General Joseph Gardner Swift, compiled by Harrison Ellery (Worcester, Massachusetts, 1890, p. 71]

Hassler was often strapped for money and one of the ways he had of raising money was to sell some of his books. As late as 1830 he attempted to sell books to Thayer for the USMA library [Molloy, 291; his footnote reads: Historical Society of Pennsylvania, Gratz Collection, Ferdinand Hassler to Thayer, 1830]

4. 
Alden Partridge, Professor of Mathematics, 1812-1813   

As a young boy, Alden Partridge (1785-1854), who was born in Norwich, VT, taught himself “by the light from the fire in the huge fireplace.” He entered Dartmouth College in the same class as Sylvanus Thayer, but did not graduate because he became a cadet at West Point in 1805. He became the fifteenth graduate in 1806 and was assigned to the Corps of Engineers. Partridge has the distinction of being one of the few USMA graduates who was given the rank of first lieutenant [Pappas, p. 49].

Upon graduation from West Point in 1806 he became Assistant Professor of Mathematics. In 1810 Partridge was promoted to Captain, he was made Principal Assistant Professor of Mathematics in 1812, and then on 13 April 1812 he became Professor of Mathematics. In 1812, the curriculum was regularized with the introduction of a four year program and Professorships of engineering and natural philosophy were established. Superintendent Swift had offered the Professorship of Engineering to Major Pierre L’Enfant, planner of the District of Columbia, but he declined [Pappas, 67]. On 1 September 1813 Partridge resigned as Professor of Mathematics and became Professor of Engineering. Thus Partridge became the first Professor of Engineering in the United States. 

Partridge had “the body of a penguin and head of a hawk, with sharp pointed nose, square jutting chin, and tightly set mouth.” He was never out of uniform. He was “an able, strong-willed, but eccentric man, who wanted to have his way in everything pertaining to the Military Academy. He was a good mathematical instructor, but with little administrative ability.” He was nicknamed “Old Pewter.”

In 1818 he was forced to resign. This was due to a dispute with Thayer. Because of this the reputation of Partridge has been permanently sullied at West Point. I am not sure that this is reasonable and believe that this is a point that needs further research. 

As an educator he was in advance of his time and introduced a number of novelties:

· He wrote the first set of regulations for West Point.

· He introduced the decimal system at West Point.

· He introduced the legendary USMA schedule with every minute accounted for.

· He designed the gray uniform that is still worn. 

Later he 

· Advocated federal aid to education, resulting in the Morrill Act.

· Became the spiritual father of ROTC for his advocacy of the citizen soldier rather than a standing army.

· Became the founding father of Norwich University (1820), the first private school to offer military instruction.  

5.
Andrew Ellicott, Professor of Mathematics, 1813-1820.

Andrew Ellicott was born in Bucks County, Pennsylvania on 24 January 1754. He studied with Robert Patterson of Philadelphia, made almanacs, and taught briefly in the 1880s [AAR, p. 13]. He developed a strong interest in astronomy and became an excellent surveyor, being best known for surveying the District of Columbia in 1790. In this is he was assisted by the Black mathematical practitioner, Benjamin Banneker. In 1808, at the age of 54, he retired from government service to pursue his interests in astronomy and science. In 1813, President Madison appointed Ellicott Professor of Mathematics at USMA, replacing Captain Alden Partridge who became the Professor of Engineering.

Andrew Ellicott was professor of mathematics from 1813 to 1820.  He was a kindly and friendly man who was well liked by the cadets for he was full of interesting stories. They nicknamed him “Old Infinite Series,” revealing that the topic was indeed taught to the corps. He was famous for the perfect geometrical constructions that he made at the blackboard with cord and straightedge. He even had a small slate and sponge attached to his buttonhole. [Thus we see that board washing is an old tradition in the mathematics department.]  Here is how he was described by E. D. Mansfield:

There are some who will recollect Professor Ellicott sitting at his desk at the end of a long room, in the second story of what was called the Mess Hall, teaching geometry and algebra, looking and acting precisely like the old-fashioned school-master, of whom it was written, 

“And still they gazed, and still the wonder grew

That one small head could carry all he knew.”

In the other end of the room, or in the next room, was his acting assistant, Stephen H. Long.  *   *   *  The text-book used was Hutton’s Mathematics, and at that time the best to be had.   *   *   *   It was a good text book then, for there were no cadets trained to pursue deeper or more analytic works.  [Quoted in Cajori, 1890, p. 115; the stars, which indicate an ellipsis, are in Cajori; need to look up the original documents.]

In a letter to Joseph G. Swift, dated 10 February 1815, Ellicott writes that they have kept 80 cadets together for vacation. “they have made great progress, --- these classes are in Conic sections, one of which will be in fluxions before the end of the next month.” [Thayer Papers, vol. 2, 1808-1817; my library notebook, p. 79]. This is, I believe, the earliest reference to the teaching of calculus at USMA that I have. Whether it was taught and precisely what was taught is unknown.

Thayer became Superintendent.

John H. B. Latrobe entered the academy in 1818 after Thayer had sectioned the cadets. He writes

I do not remember upon what principle our class of one hundred and seventeen members was divided into four sections; I recollect, however, that I was put into the first section,   *   *   *   Our recitation room was next the guard room, on the first floor of the North Barracks. Here, on a rostrum, between two windows, sat Assistant Professor S. Stanhope Smith, and here, with the first volume of Hutton’s Mathematics in hand, I began my West Point education.  *   *   *

I am not sure that we had desks, but rather think that we were seated on benches against the wall, with a blackboard to supply the place of pen and ink and slates, although I am not certain about the slates. Generally we had the section room to ourselves. Sometimes, however, Mr. Ellicott would pay us a visit and ask a few questions, ending with giving us a sum in algebra, to explain what was meant by ‘an infinite series,’ which was the name he went by in the corps.

I have no other recollection of him as an instructor, except once when, while learning surveying, we were chaining a line from a point in front of his house to an angle of Fort Clinton, and back again. Our accuracy quite astonished the good old professor, to whom we did not admit that it was owing to our having used the same holes that the pins had made in going and returning. [Cajori, 1890, p. 115]

When Thayer became Superintendent in 1817 the curriculum quickly changed. 

[Insert passage that lists courses from p. 14 of AAR here.]

Sylvanus Thayer, the third superintendent, was appointed in 1817. Unlike his predecessors he did not hold the title of chief of engineers, so could devote all of his creative energies to getting the fledgling academy on a solid academic track. He established the academic board, which consisted of the superintendent, the commandant of cadets,  and the heads of the academic departments. 

Thayer imposed a precise system for grading cadets’ daily recitations in the classroom, requiring each instructor to submit a weekly compilation of these marks to the superintendent. This not only kept Thayer abreast of the progress of every cadet, it also enabled him to implement another reform: assigning students to sections according to demonstrated competence. The brightest cadets in a given subject were grouped together in one section; the next best group into another, and so on. Composing sections in this manner allowed each instructor to teach at a pace commensurate with the abilities of his students. [Morrison, p. 4]

Next 

At West Point, during the first few years of its existence, neither fluxions nor calculus received much attention. As late as 1816 it is stated in the West Point curriculum that fluxions were “to be taught at the option of professor and student.” In 1817, Claude Crozet, trained at the Polytechnic School in Paris, became teacher of engineering. A few times, at least, he used in print the Newtonian notation, as for instance, in the solution, written in French, of a problem which he published in the Portico, of Baltimore, in 1817. [Cajori, 1929, vol. 2, pp. 253-354]

The Portico is a new name to me and I have no idea what it is (might it be on microfilm in the USMA library?). 

But the publication which placed the Leibnizian calculus and notation within the reach of all and which marks the time fo the real beginning of their general use in the United States was the translation from the French of Bezout’s  [B\’ezout] First Principles of the Differential and Integral Calculus, made by John Farrar, of Harvard University in 1824. [Cajori, 1929, vol. 2, p. 354]

Was this ever used at USMA? 

Ellicott died in August of 1920 and Latrobe was present to fire one of the vollies over his grave in the West Point Cemetery.  When Thayer and the Academic Board considered successors, they offered the position to the distinguished theoretical astronomer Nathaniel Bowditch, but he declined even though he had long been friends with Thayer [Pappus, p. 138; need to confirm this story].  Since few Americans had the necessary knowledge to be professor of mathematics, the search then concentrated primarily on graduates. Charles Davies was then the assistant professor of mathematics, but David Douglass, who was Assistant Professor of Natural and Experimental Philosophy, had more teaching experience and so got the job. 
6. David Douglass, Professor of Mathematics, 1820-1823
David Bates Douglas (1790-1849) was born in Pompton, New Jersey. The local schools were weak, but he was well educated by his mother. He studied civil engineering at Yale, graduating in 1813. He was then commissioned Second Lieutenant of Engineers in the U.S. Army. He was involved in the sieve of Fort Erie. In 1815 he was assigned to West Point, and during the next 15 years he took a prominent role in reorganizing the academy when Thayer was Superintendent. 

It was Douglas that insisted upon incorporating an honor code into life at West Point. 

After serving as head of the mathematics department from 1820 to 1823, he became head of the Civil and Military Engineering Department, serving until March 1831. After resigning from the Army, Douglass continued to do engineering work and teaching. He designed the water supply system for the city of New York, a system that served well for 75 years. 

In 1841 he became a popular president a of Kenyon College in Gambier, Ohio. Later, in 1846 he taught mathematics at Hobart College in Geneva, NY. He received an honorary degree from Yale. 

I have no information as yet about his mathematics. 

7. 
Charles Davies, Professor of Mathematics, 1823-1837

His calculus text was used at USMA for 53 years [AAR, p. 16]

9.
Albert E. Church, Professor of Mathematics, 1837-1878
Church entered the academy when he was sixteen, graduated first in the class of 1828 and was commissioned in the artillery, there being no vacancies in the corps of engineers that year. Thayer requested that Church stay at USMA to teach mathematics, and there he remained for the rest of his life except for the two years 1832-34 when he joined his artillery regiment. In 1837 he became professor of mathematics, succeeding Charles Davies who resigned to devote his time to writing. 

The reports on Church as a teacher are not good. Morris Schaff, USMA 18??, called him “an old mathematical cinder, bereft of all natural feeling” [Schaff 1907, p. 68; quoted by Morrison, p. 52] and Arthur Hardy, USMA 18??, who taught at Dartmouth in the 1890s says

The mathematical recitation was a drill room. In my opinion the result was a soldier who knew the maneuvers, but it did not give an independent, self-reliant grasp of the methods of research. In descriptive geometry the academy had a magnificent collection of models, but they were shown to us after the study was finished --- in other words, mental discipline was the object --- practical helps and aims were secondary. [Cajori, p 124]

Reference is being made here to the models designed by Olivier, but a description must await another time. 
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Early Textbooks at West Point
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Abstract:
Mathematics instruction at West Point began in 1801 when George Baron taught a few cadets some practical applications of algebra. After the United States Military Academy was founded in 1802, mathematics became a central part of the curriculum and the textbooks were of British origin. When Sylvanus Thayer became Superintendent in 1817, he reorganized the Academy using the Ecole Polytechnique as a model. There were many academic changes, not least of which was an emphasis on the use of French textbooks. These textbooks were gradually replaced by American texts, many of which were written by USMA faculty, most notably Charles Davies. The changes that took place at West Point during the first half of the eighteenth-century in pedagogy, textbooks, and the mathematical content of the curriculum will be discussed. (Received August 10, 1999)  [AMS abstract 947-01-139; presented at the Providence AMS regional meeting, Saturday, October 2, 1999]
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