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THE ACADEMIC HISTORY OF THE MILITARY ACADEMY,
1802-1902.

By Colonel SAMUEL E. TILLMAN,
Professor of Chemistry, Mineralogy, and Geology, U. S. Military Academy—U. S. Military Academy, 1869.

THE UNITED STATES MILITARY ACADEMY, WEST POINT:
7802-1902.

Here, where resistlessly the rivev runs
Between majestic mountains to the sea,

The Patriols’ watch fires burned: Theiv constancy
Won Freedom as an hervitage jfor their sons.

To keep that Freedom pure, inviolate,

Here are the Nation's children schooled in arts
Of Peace, in disciplines of War, their hearts
Made resolute, theiv wills subordinate

7o do their utmost duty at the call

Qf this, their Country, whatsoe'er befall.
Broadcast upon our History's ample page

The records of their valiant deeds are strown.
Proudly their Alma Mater claims her own.
May she have sons like these from age to age!

E.S H.
June, r9oz.

A.

HE legal existence of the Military
Academy as a defined institution
permanently located dates from March 16,
1802, when Congress empowered the Presi-
dent to organize and establish a Corps of
FEngineers and enacted ‘ that the said corps
when so organized shall be stationed at
West Point, in the State of New York, and
shall constitute a military academy,” and
‘““that the principal engineer, and in his
absence the mnext in rank, shall have the
superintendence of the said Military Acad-
emy, under the President of the United
States, and the Secretary of War is hereby
authorized, at the public expense, under
such regulations as shall be directed by
pyranTry carram, 1853 the President of the United States, to pro-
cure the necessary books, implements, and apparatus for the
use and benefit of the same institution.” It seems proper
(223)
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that the birth of the Military Academy should date from
this period, because thereafter those Cadets who completed
the course of instructions and were found qualified received
certificates of proficiency and were recommended for pro-
motion in different arms of the Service.

The act above referred to, establishing a Corps of Engineers
and constituting it a military academy, provided for an engi-
neer with the rank of major and two assistant engineers with
the rank of captain, and authorized the President to make
such promotions in the corps as he might deem fit, so as not to
exceed 1 colonel, 1 lieutenant-colonel, 2 majors, and 4 cap-
tains, 4 first and 4 second lieutenants, the whole corps not to
exceed 20 officers and ro Cadets. The act also provided that
there should be attached to the Regiment of Artillerists, which
was provided for, 40 Cadets. Major Jonathan Williams was
made head of the Corps of Engineers April 1, and on the 8th
of the following July he was appointed lieutenant-colonel.
The assistant engineers were Captain William A. Barron,
who, like Williams, was transferred from the Regiment of
Artillerists and Engineers, and Captain Jared A. Mansfield,
who was appointed a captain of engineers on May 3 in order
to become an instructor at West Point. Major Williams, as
head of the Engineer Corps, became the legal superintendent
of the Military Academy, but he did not take station at West
Point until July 3, 1802.

Mr. George Barom, the teacher of mathematics in the
embryo school as it existed in the autumn of 1801, was dis-
missed the service in February, 1802. As senior officer of
engineers present, Captain W. A. Barron attempted to resume
instruction in April. In May and thereafter he had the
assistance of Captain Jared A. Mansfield, who had just been
appointed to the corps.

On July 4 Major Williams, the head of the corps, joined
his two senior assistants at the Academy, and during the
summer occasionally took part himself in giving certain
practical instruction. The presence of Colonel Williams at
the Academy, and his personal assumption of command on
this date (4th of July, 1802) may be considered as the formal
opening of the Academy.



The Academec History of the Military Academy. 223

The Military Academy which provided the officers who
fought the Mexican and civil wars dates from the act of 1812.
Its graduates were all educated alike; were subject to the
same discipline, and were assigned to all arms of the service.
Until the year 1866 the Superintendent was by law an engi-
neer officer, reporting directly to the chief of his corps, who
was an ex officio inspector of the Military Academy. Colonel
Thayer was Superintendent from 1817 to 1833. General
Totten was a member of the Board of Visitors five times
during this period (1819, 1821, 1822, 1826, and 1828). In
1838 he became Chief of Engineers and inspector, and so
continued until 1864. For forty-seven years the Academy
was thus held to a single consistent general policy.

A great amount of detailed historical information in regard
to the different departments of the Academy since its formation
was prepared by the respective heads of these departments in
1896 and will be found in the report of the Superintendent for
that year. Owing to its source and mamnmner of preparation
this information has been made full use of in the present
chapter. In some cases only a few omissions were necessary
to fit the matter for present purposes; in others, besides omis-
sions, it has been found necessary to rearrange the order of
much of the data. The facts and statements, however, remain
those of the respective heads of the departments as prepared
in 1896, in so far as the substance of the statements is con-
cerned. All the sketches have been brought up to the date
of 1902.

Beforeintroducing these detailed departmental historiesit has
been deemed advisable to insert a general outline of certain
points of academic organization, administration, and interest
which are not specially referred to in these histories.

NuUuMBER OF CADETS.

The grade of Cadet was first established by the law of May
9, 1794, two Cadets being allowed to each company of the
Corps of Artillerists and Engineers.

By subsequent acts an increased number was authorlzed
but only g had been appointed up to the act of March 16,
1802. 'This act provided for 1o Cadets of engineers and 40 of
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artillery. The act of April 12, 1808, provided for 156 Cadets
additional to those already permitted. The act of January
11, 1812, provided for 104 in addition to the numbers above
given.

By the act of April 29, 1812, the possible number that might
be appointed was limited to 250 in addition to those of engi-
neers. 'This act also, by direct implication, gives the Academic
Board the authority to confer degrees, by using the words:
“when any Cadet shall receive a regular degree from the
academic staff.”

By the act of March 1, 1843, the number of Cadets was
limited to the number of Representatives and Delegates in
Congress and one from the District of Columbia by the
following words: “’That each Congressional and Territorial
district shall be entitled to have one Cadet at the Academy
at one time, which Cadet must be a resident of the district.”
This act also provided ‘“that mnothing in this section shall
prevent the appointment of an additional number of Cadets,
not exceeding 10, to be appointed at large.” At the time of
the passage of this act the number of Representatives and
Delegates in Congress was about 220. During the civil war
the requirement as to “residence in the district” was not
complied with, and appointments from the Northern States
were made to represent Southern districts, but this custom
was stopped by legislative action in 1865-66. For a long
time the law of 1843 was construed to permit the President
to have only 1o Cadets at the Academy at the same time,
but about 1866 or 1867 it was interpreted to permit him 10
appointments annually, and he did for a time have more than
10 Cadets at the Academy at one time, but by the act of
June 11, 1878, the number was specifically limited to 10 at
one time. By the act of June 6, 1goo, the number of Cadets
was increased by allowing 2 additional from each State and
10 annually to the President. ‘The maximum number of
Cadets now (1902) permitted at the Academy is 492.

APPOINTMENT OF CADETS.

Cadets have always been appointed by the President. Orig-
inally these appointments were, in large part, suggested to
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the President through the Secretary of War, his information
of the candidates coming from various sources. The desire
for more equal representation of the different portions of the
country at the Academy led to the suggestion of candidates by
the Representatives in Congress. By 1843, when the num-
ber of Cadets was limited to the number of Representatives
and Delegates in Congress, it had become quite the general
custom for these Representatives to suggest to the Secretary
of War the names of candidates for cadetship. Since the act
of March 1, 1843, this custom has been almost uniformly fol-
lowed. The increased number of Cadets permitted to the
States (two each) by the act of June 6, 1900, are nominated to
the Secretary of War for appointment by the United States
Senators from each State. Since the President, through the
Secretary of War, always follows the recommendations of
the Senator or Representative, it is usually considered that
the Congressman makes the appointment, and it has become
his privilege to name the Cadet when a vacancy for the district
or State occurs at the Academy.

LEcAL StaTus oF CADETS.

The legal status of Cadets was undetermined for some
twenty years after the founding of the Academy. At first it
was held that they could sit upon courts-martial; then it was
held that they could not, and that they could not even be tried
by courts-martial. In 1819 this latter question was referred
to the Attorney-General of the United States for his opinion.
He held that the Cadets constituted ‘“part of the land forces
of the United States and that they have been constitutionally
subjected to the Rules and Articles of War and to trials by
courts-martial.” Notwithstanding this opinion, the court
whose action had called it forth adherred to the adverse view;
however, the view of the Attorney-General was accepted by
the then President and his successor in office and has been
ever since the law in regard to Cadets. The present view
is in accordance with this interpretation, and a Cadet is a
warrant officer in the military service of the United States,
this rank being the second highest non-commissioned rank.
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REQUIREMENTS OF CANDIDATES FOR ADMISSION.

~ Certain requisites for admission to the Academy were
prescribed by the War Department, May 18, 1810, but they
were not adhered to. '

By the act of April 29, 1812, it was provided that each
candidate should be “well versed in reading, writing, and
arithmetic.” These requisites remained the same until July
22, 1866, when a knowledge of English grammar, United
States history, and geography was added. March 2, 1901, it
was enacted by Congress that ‘“appointees shall be examined,
under regulations to be framed by the Secretary of War,
before they shall be admitted to the Academy, and shall be
required to be well versed in such subjects as he may from
time to time prescribe.”

Under this enactment the Secretary of War prescribed that
the candidates should be well versed in reading, writing,
spelling, Fnglish grammar, English composition, English
literature, arithmetic, algebra through quadratic equations,
plane geometry, descriptive geography, the elements of
physical geography, especially the geography of the United
States, United States history, the outline of general history,
and the general principles of physiology and hygiene.”

The examination for admission in 1gor was the last held
under the old requisites of 1812-1866.

By virtue of authority conferred by the act of March 2,
1901, above referred to, the Secretary of War in November,
1go1, authorized the Academic Board to accept certain cer-
tificates of qualification in lieu of an examination in the
prescribed subjects. The following are the conditions of
these certificates:

First: The properly attested examination paper of a candi-
date who receives his appointment through a public competitive
written examination covering the range of subjects prescribed
for admission.

Second: The properly attested certificate of graduation from
a public high school or a State normal school in which the
course of study, together with the requirements for entrance,
shall cover the range of prescribed subjects.
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Third: The properly attested certificate that the candidate
is a regular student of any incorporated college or university,
without condition as to any of the prescribed subjects.

EXAMINATIONS FOR ADMISSION.

From 1818 to September 1, 1901, all candidates admitted
to the Military Academy had to pass a preliminary examina-
tion. From the former date until 1870 the examinations
were oral. Since 1870 they have been in writing. Until
1892 the examinations were all held at West Point; since that
date they have been held at various selected points through-
out the country. All written examinations have been so
conducted that the personality of the candidate was unknown
to the examiners.

A portion of the class entering in 1902 were admitted
without examination, upon certificates in accordance with the
newly enacted paragraph of Academic Regulations, making
possible admission by certificate, above referred to.

Up to 1892 the entrance examinations were held in the first
half of June, or about the end of August, though occasionally
candidates have been examined later—as late as November 1.

From 1892 to 19or one examination has been held in
March, and effort has been made to avoid entrance examina-
tions after June 1, but the effort has not been successful,
and other examinations have been held both in July and
August. In 1902 the first examination for admission was
fixed for May, but subsequent examinations were also held in
this year.

Examinations toward the close of and after the Cadet
encampment have been deemed objectionable by the academic
board for fifty years, but efforts to avoid them have not been
entirely satisfactory.

INSTRUCTION AND EXAMINATIONS AFTER ADMISSION.

From 1802 to 1817 no definite or consistent system of
instruction or examinations was pursued. FExaminations
previous to entrance were not uniformly required, Cadets
were not arranged in distinct classes, definite courses of study
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were not prescribed, and regular examinations were not held.
With the advent of Major Thayer as Superintendent there
soon followed the organization of the Cadets into a battalion
and a separation into classes and division of classes into sec-
tions, according to proficiency in studies, with transfers from
one section to another; weekly class reports of daily progress,
the system and scale of marking, which is still followed, and
the publication of the annual register. He brought about the
introduction of Boards of Visitors, which had been authorized
by the academic regulations of 1816. The curriculum of
studies was made definite, improved, and extended. Entrance
examinations for candidates were made invariable; and semi-
annual examinations were established for the Cadets, com-
mencing on the 1st of January and June yearly. These semi-
annual examinations were conducted beforetheentire Academic
Board. 'This method was pursued until about 1839, when it
was concluded to divide the board into two committees. Fx-
aminations before the divided board were abandoned in 1842
and return made to a committee of the whole board. The
whole board then continued to sit as a single committee for
examinations until 1857, when it was again, for some of the
classes, divided into two committees for examination purposes.
This arrangement continued from 1857 to 1873. In 1874 and
1875 all examinations were by whole board; from 1876 to 1882
the arrangement was the same as from 1857 to 1873. From
1882 the classes were examined by two committees. ‘This
arrangement continued until January, 1goo, when examina-
tions by department committees was established forthe January
examinations and by class committees for the June examina-
tions. At the same time any department in which all recita-
tions on general review were had in writing, was authorized to
exempt all Cadets from examinations who were, in the opinion
of the Department, proficient in the course, except for certain
classes at the June examinations.

The semiannual examinations were conducted orally until
about 1881, after which no Cadet could be declared .deficient
without a written examination. After 1882 the method of
examinations, written or oral, was left to the discretion of the
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head of the department concerned. The division of classes
into sections was instituted in 1818, but the small size of sec-
tions into which classes are now divided for all departments
was not reached until 1860-65. Since this date the number
of Cadets in the section has been substantially the same as
now. ‘The manner of conducting a recitation; testing the
Cadet’s knowledge of the subject recited upon, and imparting
instructions have followed the same lines since 1820; in recent
years, since 1880, however, much more instruction has been
given, more assistance rendered Cadets, and much greater
stress laid upon the practical applications of the principles
taught in connection with the theories.

" This tendency has gradually increased from 1880 to the
present time, so that academic exercises now involve more
practical application of principles than ever before. The
manner of reciting and the exercises of the section are given
in the detailed histories of the departments.

SCALE OF ACADEMIC MARKING.

Immediately upon the advent of Major Thayer as Super-
intendent of the Academy, he instituted a scale of marking
which has been adhered to ever since. Upon this scale a
perfect recitation receives a mark of 3.0; good is represented
by 2.5, indifferent by 2.0, bad 1.5, very imperfect 1.0, and
complete failure o0.0. These daily marks are made upon the
Cadet’s daily section-room work and upon certain practical
work during his entire career at the Academy. The sum-
mations of the daily marks obtained by Cadets during the
study of a particular subject, in general represent their
relative proficiency in the subject.

WEIGHTS ATTACHED TO SUBJECTS OF INSTRUCTION AND
CLASS STANDING.

Fach subject of study has attached to it an assigned weight,
these weights being fixed by the Academic Board. The
weights give the relative values attached by the Academic
Board at different periods to the different subjects as part of
the military curriculum. The weights employed for the
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different subjects in the general merit roll of the first class
are here given at intervals of twenty years from 1820.

1820 1840 1860 1880 1900
Engineering ...................... ... 2.0 3.0 3.0 3.0 3.0
Natural philosophy................... 2.0 3.0 3.0 3.0 3.0
Mathematics......................... 2.0 3.0 3.0 3.0 4.0
Drawing........... ... ... 1.0 1.o 1.0 1.0 1. 25
French .............................. o.5 1.0 1.0 1.0 1. 50
Chemistry ..............c.oooiiiva i 1.5 1.5
Mineralogy and geology ..............[........ } 2.0 { 1.0 .75 225
Tactics:
Infantry ...................... ... .5 [ceeen...
Artillery......... ... ... ..... .. } 1.0 { T.5 [oeeunn.. } 1.0 .75
Cavalry..........oooooooio ) L
Conduct ............................. | e T Y P 2.0 1. 25
English:
Ethics ... L50 e
Geography ...................... . |f....... 250 [
History................... e } 1.0 { ...................... 1.0
English ................. ... .. .. ...,
Rhgtoric ................................. } 2.0 } SO e 5
Ethies............oooicoc oo
Law. oo } 1.50 { 1. 50 1. 50
Togic ... i O |eviiiiidennnnn.
Law. ... L T PR
Grammar.............. ... oo R o
Ordnance.................oooo oo, I.0
Gunnery ... } 1.0 I.50
Spanish ................ o 1.0 .75 .85
Practical engineering............... .| . o o .45
Military efficiency................... oo 1. 30
Military deportment. .. ........... ... . ...l e .20

The standing of a Cadet in any one subject has always
been arrived at from a consideration of the sum of the marks
received in that subject coupled with any other considerations
that the officers who teach the subject deem may have had
influence upon the mark so received.

In the great majority of cases the standing in a particular
subject is shown by the sum of the marks received in that
subject, but in particular cases, for sufficient reasons, the
marks are departed from, and in such case the standing does
not strictly accord with marks. Such departure is made only
when it is the opinion of the Board that exceptional causes
have operated and that injustice would be done by adhering
strictly to the marks in deciding standing. The general
standing of a Cadet, or the standing in the class when all the
subjects pursued during the year or term are considered, is
determined by adding together the ““proportional parts” which
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each Cadet receives in each subject. 'The “proportional
parts” in each subject were, up to 1896, obtained as follows:
The Cadet who came out (No. 1) head in a particular subject
received as his proportional part the total weight assigned
to that subject. 'The Cadet who came out last in the subject, or
foot, received for his proportional part one-third of this weight.
Fach other Cadet in order of standing, in the particular sub-
ject, received his proportional parts through the use of a
“common difference” term, which term was subtracted in suec-
cession from the “ proportional part” of the Cadet next above,
the first subtraction being made from the proportional part of
No. 1; or the “common difference” term might be added in
succession, beginning with the proportional part of the last
Cadet.

The “common difference” term was, of course, obtained by
dividing the difference between the proportional parts of the
Cadet standing first and the one standing last by a number
one less than the number of Cadets in the class. Since 1896
the proportional parts in any subject have been obtained
by giving to the Cadet who stands 1 in the subject, for his
proportional part, the total weight assigned to the subject as
before; each other Cadet then receives the same proportion
of this total that his marks in the subject the bear to marks
received by No. 1.

DEPARTMENTS OF THE ACADEMY.

The professorships of mathematics, engineering, and natural
philosophy were created by the act of April 29, 1812, though
the two subjects first named had been taught from 18o2.
Some instruction in natural philosophy was given prior to the
creation of the professorship. Although drill regulations
were taught to a greater or less extent from the founding of
the Academy, the department of tactics may be considered to
date from September 15, 1817, when the Cadets were organ-
ized into a battalion and Lieut. G. W. Gardiner was tempo-
rarily detailed to command it; the position of Commandant
of Cadets was not known to the law until the regulations of
1825. 'The department was not recognized by law until July
12, 1858.
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The subjects pertaining to the department of chemistry
were taught from October, 1820, but the professorship was
not established until July 8, 1838. The professorship of
drawing was established August 8, 1846, though drawing
was taught from 1803. The department of modern lan-
guages came into existence June 30, 1882, in consequence of
an act of Congress passed June 23, 1879. This department
now embraces the study of French, Spanish, and English.
French was taught from 1803; the professorship of French
was created August 8, 1846. Spanish was taught from Sep-
tember 1, 1856; the professorship was established February
16, 1857. The study of English subjects was first introduced
about 1820 and embraced general history, moral philosophy,
national and political law. FEnglish grammar was introduced
in 1839. The study of English was discontinued in 1867
and reintroduced in 1877. In 1878 it was placed under
charge of the professor of French, and remained in his charge
when the French department, in 1882, absorbed the Spanish
department and became the department of modern languages.

The professorship of history, geography, and ethics was
created by the act of April 14, 1818. The study of law grew
up in this department between 1820 and 1830, being first
introduced in 1821. The instruction in law remained under
this professorship until 1874, when under the act of June 6,
1874, it was placed in charge of one of the judge-advocates of
the Army.

History was first given attention at the Academy in the
department of history, geography, and ethics and was intro-
duced in 1820, probably by lecture only. It was discontinued
almost immediately and reintroduced in 1856. It was again
discontinued in 1862 and reintroduced in 1883.

By the act of February 18, 1896, the professorship of his-
tory, geography, and ethics was discontinued and the subject
of history was transferred to the department of law. Up to
1842 the instruction in practical and military engineering
was given by the department of engineering. ‘The first
instructor of practical engineering was appointed in August,
1842, and in 1844 he became a member of the Academic
Board. From 1817 to 1856 the department of ordnance and
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gunnery was part of the artillery branch of the tactical
department. In 1857 it became a separate and distinct
department.

ACADEMIC BOARD.

The Academic Board since 1818 has consisted of the
Superintendent and heads of the different departments of
instruction, the instructor of ordnance and gunmery being
the last addition to the Board, in 1857.

BoARD oOF VISITORS.

Provision was made for a Board of Visitors to the Academy
in the regulations of 1816, but regular attendance of these
visitors was not established until the advent of Major Thayer,
1817. 'The army regulations of 1821 prescribed that the
June examinations should be held in the “presence of the
Board of Visitors.,” The first appropriation for defraying
the expenses of the Board of Visitors was made in March,
1828. From 1815 to the present time boards of visitors have
annually visited the Academy and reported their observations.

SUPERINTENDENTS.

From the founding of the Academy to 1866 the Superin-
tendents of the Academy were all engineer officers. Since
that date they have been taken from different branches of the
service. 'The names of the Superintendents, rank at time of
appointment, and length of service as such are given below.

H. Doc. 789, 58-2—vol 1——16



Superintendents of the United States Military Academy.

Term of service.
No. Name. Army rank when appointed. Remarks.
From— To—

1 | Jonathan Williams........... Major, Corps of Engineers........ ..ot .. Apr. 15, 1802 | June 30, 1803¢| Resigned.

2 |..... do ...l Lieutenant-colonel, Corps of Engineers................... Apr. 19, 1805% July 31, 1812 Do.

3 | Joseph G. Swift............ .. Colonel, Corps of Engineers ............................. July 31, 18:i2 | Mar. 24, 1814 | Relieved.

4 | Alden Partridge.............. Captain, Corps of Engineers............................. Jan. 3, 1815 | July 28, 1817 Do.

5 | Sylvanus Thayer .............[..... Ao July 28, 1817 | July 1, 1833 Do.

6 | René E. De Russy ........... Major, Corps of Engineers .............................. July 1, 1833 | Sept. 1, 1838 Do.

7 | Richard Delafield ............|..... Ao L Sept. 1, 1838 | Aug. 15, 1845 Do.

8 | Henry Brewerton ............ Captain, Corps of Engineers ............................. Aug. 15, 1845 | Sept. 1, 1852 Do.

9| Robert E. Lee ......... .....|..... QO Sept. 1, 1852 | Mar. 31, 1855 Do.
10 | John G.Barnard .............[..... Ao o e Mar. 31, 1855 | Sept. 8, 1856 Do.

11 | Richard Delafield............ Major, Corps of Engineers............c.oo.iuienaanean .. Sept. 8, 1856 | Jan. 23, 1861) Do.

12 | Peter G. T. Beauregard....... Captain, Corps of Engineers ............................. Jan. 23, 18610 Jan. 28, 1861 Do.
13 | Richard Delafield ............ Major, Corps of Engineers..............ooouiiiiinion... Jan. 28 1861 | Mar. 1, 1861 Do.

14 | Alexander H. Bowman .......[..... Ao L Mar. 1, 1861 | July 8, 1864 Do.
15 | Zealous B.Tower.............|[..... QO oo July 8, 1864 | Sept. 3, 1864 Do.
16 | George W. Cullum........... Lieutenant-colonel, Corps of Engineers................... Sept. 8, 1864 | Aug. 28, 1866 Do.
17 | Thomas G. Pitcher........... Colonel Forty-fourth Infantry ........................... Aug. 28, 1866 | Sept. 1, 1871 Do.

18 | Thomas H. Ruger............ Colonel Eighteenth Infantry............................. Sept. 1, 1871 | Sept. 1, 1876 Do.

19 | John M. Schofield............ Major-general, U. S. Army .............................. Sept. 1, 1876 | Jan. 21, 1881 Do.
20 | Oliver O. Howard............ Brigadier-general, U. S. Army ........................... Jan. 21, 1881 | Sept. 1, 1882 Do.

21 | Wesley Merritt ............ .. Colonel Fifth Cavalry ......... .. . ... ... ........ Sept. 1, 1882 | July 1, 1887 Do.

22 | John G. Parke....... ........ Colonel, Corps of Engineers............................. Aug. 28, 1887 | June 24, 1889 Do.
23 | John M. Wilson.............. Lieutenant-colonel, Corps of Engineers................... Aug. 26, 1889 | Mar. 31, 1893 Do.
24 | Oswald H. Ernst............. Major, Corps of Engineers................... ..., Mar. 31, 1893 | Aug. 21, 1898 Do.
25 | Albert L. Mills .............. First Lieutenant, First Cavalry ................ ... .... Aug. 22, 1898 ... ..

NoTe.—The selection of the Superintendents of the Military Academy was confined to the Corps of Engineers from the establishment of the institution, March 16, 1802,
till the passage of the law of July 13, 1866, which opened it to the entire Army. By the act of June 12, 1858, the local rank of colonel was conferred upon the Superintendent.

a Major Williams resigned June 20, 1803, on a point of command, and pending its settlement until April 19, 1805, when heagain returned to service as Chief Engineer,
no permanent Superintendent of the Military Academy was appointed, the command devolving upon the senior officer of the Corps of Engineers present for duty.

b Brevet Maj. P. G. T. Beauregard, Corps of Engineers, by order of John B. Floyd, Secretary of War, relieved Colonel Delafield, January 23, 1861, from the superin-
tendency of the Military Academy, but was himself displaced five days later, January 28, 1861, by direction of the succeeding Secretary of War, Joseph Holt, the com-
mand again devolving upon Colonel Delafield.

ofc
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PUNISHMENTS INFLICTED AND REWARDS BESTOWED UPON
CADETS.

The punishments instituted for Cadets for inattention to
and neglect of duty and disregard of regulations have been
substantially the same throughout the history of the Acad-
emy—they are both positive and negative. To the positive
class belong—first, “demerits” (given for delinquencies of all
sorts), which affect the class standing of Cadets; second,
enforced physical exercise, generally designated as “‘extra” or
“punishment duty;” third, ““confinement to quarters’ or to
“limited areas” or to ‘“light prison;” fourth, punishments
inflicted by courts-martial.

The negative punishments are such as result in a depriva-
tion of privileges, and are generally accompanied by one or
the other of the positive punishments. All offenses can be
punished by the Superintendent, except such as may involve
dismissal; these are adjusted by courts-martial.

The punishments which are imposed by the Superintend-
ent follow very quickly upon the offenses, being always
announced within two weeks of the commission or omission
and put into execution immediately thereafter.

The rewards to Cadets have generally resulted from the
absence of the positive and negative punishments, by which
absences the Cadet has more leisure or more time to study,
and because of which his class standing is or may be improved;
these are but the fruits of proper conduct. Rewards have also
for a long time taken the more direct form of leaves of absence
for short periods at Christmas.

In 1866 the then Superintendent for a short time adopted
another positive form of reward. A limited number of medals
was given in the different classes for class standing, and spe-
cial chevrons, with increased privileges on the post, to Cadets
who avoided demerits. Since 1899 a much more extensive
system of reward has been adopted, based upon the number of
demerits received by Cadets during the previous month.
Under this system three grades of conduct are established for
each class, and each grade carries with it many privileges
not permitted to the lower grades, the privileges likewise
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being different for the different classes. The privileges
under the present system of “ grades” are far more extended
than have ever before existed at the Academy. They are
based entirely upon conduct, as shown by the demerits
received. The system of grading is shown in the appended
table.

GENERAL ORDERS, | Hpors. U. S. MILITARY ACADEMY,
No. 4. ) West Point, N. Y., February ry, rg9oo.

Paragraphs 327 and 328, Regulations U. S. Military Academy, are
hereby amended, to take effect April 10 next, to read as follows:

““327. On the 1oth of each month the Cadets shall be divided into
three conduct grades, according to their conduct record for the last cal-
endar month during which each shall have been present.

““ Por the first and second grades the following number of demerits
must not be exceeded:

Number of demerits
per month.
Class.

First Second

grade. grade.
FTSt . o o 3 7
SECONA . o e e 3 7
THArA . 4 9
FOUrth . . o 5 10

“Those Cadets whose demerit exceeds the number allowed the second
grade will constitute the third grade.
328, The privileges attached to the several grades shall be as shown
in the table herewith.”’
By order of Colonel Mills:
W. C: RIVERS,
First Lieutenant, First Cavalry, Adjutant.

FIRST (RADE.

FIRST CLASS.

1. Immunity from ordinary punishments.

2. May visit hotel, under usual restrictions, during release from quarters or camp.

3. May visit the quarters of officers or of families on the post during release from
quarters or camp; also Saturday evening.

4. Leave (by permit) to accept invitation to dine on the post any day in camp; in
barracks on Saturday or Sunday or on holidays or the evening preceding holi-
days. ‘

5. Riding privileges, under usual restrictions.

6. May visit library to read at any time when open, reporting departure and return
during call to quarters.
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7. In camp:

(@) Rowing privileges, under usual restrictions, by reporting departure and
return.

(&) Cadet limits from reveille to tattoo.

(¢) Leave (by permit) to accept invitation to visit or dine in the vicinity once
each week (Saturday or Sunday or holiday); time not over 6 hours, and
to end not later than 11.30 p. m. on Saturday and tattoo on Sunday or
on holiday.

(d) If in the first grade for 4 of the 6 months beginning December 1 and not
below the second grade either of the other 2 months, may apply for
leave of 3 days, including a Sunday, if money accounts warrant it.

8. In barracks:

(@) Leave (by permit) to accept invitation to visit or dine in the vicinity
once each month (Saturday or Sunday or holiday); time not over 6
hours and to end not later than tattoo on Saturday and evening call to
quarters on Sunday or on holiday.

(6) May apply for leave of not over 27 hours at Thanksgiving, if money

' accounts warrant it.

(¢) 1If in the first grade for 4 of the 6 months beginning June 1 and not below
the second grade either of the other 2 months, may apply for leave of
not over 75 hours at Christmas, if money accounts warrant it.

SECOND CLASS.

1. Riding privileges, under usual restrictions.

2. Leave (by permit) toaccept invitation to visit or dine in the vicinity once for each
3 months in this grade (Saturday or Sunday or holiday); time not over 6 hours
and to end not later than tattoo on Saturday and evening call to quarters on
Sunday or on holiday.

3. May visit the quarters of officers or of families on the post during release from
quarters or camp on Wednesday afternoon and Saturday afternoon; also Satur-
day evening; or accept (by permit) invitation to dine on the post on Saturday
or Sunday, or on holidays, or on the evening preceding holidays.

4. If in first grade for 2 of the 3 months beginning September 1 and not below the
second grade the other month, may apply for leave of not over 75 hours at
Christmas, if money accounts warrant it.

THIRD CLASS.

1. May visit the quarters of officers or of families on the post during release from
quarters or camp on Wednesday afternoon and Saturday afternoon; also Satur-
day evening; or accept (by permit) invitation to dine on the post on Saturday
or Sunday, or on holidays, or on the evening preceding holidays.

2. In camp:

(@) Cadet limits from g a. m. to tattoo.

(6) Leave (by permit) to accept invitation to visit or dine in the vicinity once
each month (Saturday or Sunday or holiday); time not over 6 hours
and to end not later than 11.30 p. m. on Saturday and tattoo on Sunday
or on holiday.

3. In barracks:

(a) Leave (by permit) to accept invitation to visit or dine in the vicinity on
holidays or to visit or dine with parents in the vicinity once for each 3
months in this grade (Saturday or Sunday); time not over 6 hours and
to end not later than tattoo on Saturday and evening call to quarters on
Sunday or on holiday.

(0) If in the first grade for 4 of the 6 months beginning June 1 and not below
the second grade either of the other 2 months, may apply for leave of
not over 75 hours at Christmas, if money accounts warrant it.
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FOURTH CLASS. @

1. May visit the quarters of officers or of families on the post during release from
quarters or camp on Wednesday afternoon and Saturday afternoon; also Satur-
day evening; or accept (by permit) invitation to dine on the post on Saturday
or Sunday, or on holidays, or on the evening preceding holidays.

2. In barracks: Leave (by permit) to accept invitation to visit or dine in the vicinity
with parents on holidays; time not over 6 hours and to end not later than even-
ing call to quarters.

SECOND GRADE.
FIRST CLASS.

1. Immunity from ordinary punishments.

2. May visit hotel, under usual restrictions, during release from quarters or camp.

3. May visit the quarters of officers or of families on the post during release from
quarters or camp on Wednesday afternoon and Saturday afternoon; also Satur-
day evening; or accept (by permit) invitation to dine on the post on Saturday
or Sunday, or on holidays, or on the evening preceding holidays.

. Riding privileges, under usual restrictions.

5. In camp:

(@) Rowing privileges, under usual restrictions, by reporting departure and
return.

(6) Cadet limits from g a. m. to tattoo.

(¢) Leave (by permit) to accept invitation to visit or dine in the vicinity
once each month (Saturday or Sunday or holiday); time not over 6
hours and to end not later than 11.30 p. m. on Saturday and tattoo on
Sunday or on holiday.

(d) If average monthly demerit for the 6 months beginning December 1 is not
greater than the number allowed for second grade and if not below
second grade more than 1 month, may apply for leave of 24 hours, to
begin Saturday afternoon, if money accounts warrant it.

6. In barracks:

(a) Leave (by permit) toaccept invitation to visit or dine in the vicinity once
for each 3 months not below this grade (Saturday or Sunday or holi-
day); time not over 6 hours and to end not later than tattoo on Saturday
and evening call to quarters on Sunday or on holiday.

() If average monthly demerit for the 6 months beginning June 1 is not
greater than the number allowed for second grade and if not below
second grade more than 1 month, may apply for leave of 48 hours at
Christmas, if money accounts warrant it.

N

SECOND CLASS.

1. Riding privileges, under usual restrictions.

2. Leave (by permit) to‘accept invitation to visit or dine in the vicinity on holidays,
or to visit or dine in the vicinity with parents once for each 3 months not below
this grade (Saturday or Sunday or holiday); time not over 6 hours and to end
not later than tattoo on Saturday and evening call to quarters on Sunday or on
holiday.

3. May visit the quarters of officers or of families on the post during release from
quarters or camp on Wednesday afternoon and Saturday afternoon; also Satur-
day evening; or accept (by permit) invitation to dine on the post on Saturday
or Sunday, or on holidays, or on the evening preceding holidays.

aTo be divided into grades for the first time September 10. In camp: Cadet limits from 1 p. m.
to retreat.
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THIRD CLASS.

. Leave (by permit) to visit or dine with parents in vicinity on holidays; time not

over 6 hours and to end not later than evening call to quarters.

. May visit the quarters of officers or of families on the post during release from

quarters or camp on Wednesday afternoon and Saturday afternoon; also Satur-
day evening; or accept (by permit) invitation to dine on the post on Saturday
or Sunday, or on holidays, or on the evening preceding holidays.

. In camp: Cadet limits from 9 a. m. to retreat.

FOURTH CLASS.

. May visit the quarters of officers or of families on the post during release from

quarters or camp on Wednesday afternoon and Saturday afternoon; also Saturday
evening; or accept (by permit) invitation to dine on the post on Saturday or
Sunday, or on holidays, or on the evening preceding holidays.

THIRD GRADE.

FIRST CLASS.

. May visit the quarters of officers or of families on the post during releasc from

quarters or camp on Wednesday afternoon and Saturday afternoon; also Satur-
day evening.

. May (by permit) visit the hotel or accept invitation to dine on the post only

under special circumstances.

. In camp: Cadet limits from 9 a. m. to retreat.

SECOND CLASS.

. May visit the quarters of officers or of families on the post during release from

quarters or camp on Saturday afternoon; also Saturday evening.

. May (by permit) visit the hotel or accept invitation to dine on the post only under

special circumstances.
THIRD CLASS.

. May (by permit) visit the quarters of officers or of families on the post or hotel or

accept invitation to dine on the post only under special circumstances.

. In camp: Cadet limits from 1 p. m. to retreat.

FOURTH CLASS.

. May (by permit) visit the quarters of officers or of families on the post or hotel or

accept invitation to dine on the post only under special circumstances.

B.
HISTORY OF THE DEPARTMENT OF MATHEMATICS.

Instruction in mathematics was given at West Point to a

few Cadets of the Artillery and Engineers assembled there in
1801, by Mr. George Baron, who was a civilian, appointed
teacher of arts and sciences January 6, 18o1r. He was dis-
missed the service February 11, 1802.
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The Military Academy was legally instituted by act of
Congress March 16, 1802. Capt. Jared A. Mansfield, Corps
of Engineers, was appointed acting professor of mathematics
May 3,1802, and Capt. W. A. Barron received a similar appoint-
ment July 6 of the same year. In this subject at this time
the instruction was limited to “the elements of geometry and
algebra, with the use of surveying instruments.” Captain
Mansfield gave instruction in algebra and Captain Barron in
geometrical demonstration, and Major Williams, the Superin-
tendent, in the use of instruments. Captain Mansfield was
relieved from duty as acting professor of mathematics at the
Academy in November, 1803. Captain Barron was acting pro-
fessor of mathematics until February 14, 1807, when he was
succeeded by Ferdinand R. Hassler, who served in this
capacity until December, 1809. He was assisted during the
years of 1808-1809 by ILieut. Alden Partridge. Hassler
resigned February 14, 1810, leaving the department of mathe-
matics in charge of Captain Partridge. Partridge had been
assistant professor of mathematics since 1806, and was con-
tinuously on duty in this department until April, 1813, with
the exception of portions of the years of 1810, 18171, and 1812,
when he was on leave. Under the act of Congress approved
April 25, 1812, reorganizing the Army, a professorship of
mathematics was provided for.

On April 13, 1813, Captain Partridge was appointed to the
professorship, which he held until September, being then
transferred to the department of engineering and being suc-
ceeded on September 1 by Andrew Ellicott, who was professor
of mathematics until his death, August 235, 1820. He was
succeeded by Captain David B. Douglass, Corps of Engineers,
who held the position until May 1, 1823. Charles Davies
succeeded Professor Douglass, and was professor of mathe-
matics from May 1, 1823, to May 31, 1837. Professor Davies
was a graduate of the Academy of the class of 1815 and was
the principal assistant professor of mathematics from 1816 to
1821.  Professor Davies was succeeded by Albert E. Church,
who was professor of mathematics from June 1, 1837, to March
30, 1878, Church was a graduate of the Academy of the
class of 1828; he was an assistant in the department under
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Davies for seven years before he was appointed to the profess-
orship. F. W. Bass, a graduate of the class of 1868, was
appointed professor of mathematics as successor to Church in
April, 1878. He occupied the position until his retirement,
November, 1898, and was succeeded by Wright P. Edgerton,
the present head of the department and a graduate of the
class of 1874. Bass, before his appointment as professor, had
been an officer of the Engineer Corps and had served for six
years as an assistant in the department of natural philosophy.

FEdgerton before his appointment was an officer of artillery,
and had served for ten years as an assistant in the depart-
ment of which he is now the head. The first acting professor
of mathematics, Mansfield, was later surveyor-general of Ohio
and the Northwest, and in 1812 was appointed professor of
natural and experimental philosophy. Acting Professor
Hassler had been director of a geodetic survey of Switzer-
land, and after his service at the Academy became Superin-
tendent of the U. S. Coast Survey. Professor Ellicott was a
member of the National Institute of France.. He laid out
the city of Washington, ran the boundaries of the District
of Columbia, and was frequently employed in determining
State boundaries. He was for forty years one of the most
prominent scientific men of the country. Professor Douglass
was a strong character and a good mathematician, and after
three years’ service as professor of mathematics he was
appointed professor of engineering.

Professor Davies is especially well known because of his
series of text-books. His Legendre and Bourdon, with revi-
sions and modifications, continued in use at the Academy
for sixty years.

Professor Church taught mathematics at the Academy for
forty-eight years. His character and capacity left a strong
impress upon the Academy, and his text-books were almost as
widely known as those of Davies. His text-books at the time
they were written were without doubt the best in this country.
His Calculus appeared in 1842, Analytical Geometry in 1851,
Trigonometry in 1857, and Descriptive Geonletry in 1865.

The professors since Church, Bass and Edgerton, are still
living (1902) and well known to recent graduates.
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In the early days of the Academy the mathematical course
of study was included in Hutton’s Compendium of Mathe-
matics, and included arithmetic, logarithms, algebra, geome-
try, trigonometry, land surveying, and conics. Descriptive
geometry was first introduced at the Academy in 1817 by
Professor Crozet, which is believed to be the earliest study of
this subject in America. About the same time the study of
calculus was introduced.

The division of classes into smaller sections, with more 1ib-
eral use of the blackboard, began at the same time, these bene-
ficial changes being inspired by Major Thayer.

The blackboard had been used long before this and was a
favorite method of Mr. George Baron, who was the civilian
teacher of the Academy. Mr. Baron gave to Cadet Swift, in
the autumn of 180r, “a specimen of his mode of teaching at
the blackboard.” TUnder the régime of Thayer, who became
Superintendent in 1817, Hutton’s Compendium was soon
found insufficient and was discontinued in 1823. In 1825
the text-books in use were:

First year.—Algebra: Complement des Flémens d’Algébre, par
Lacroix; Lacroix’s Elements of Algebra. Geometry: Legendre. Trig-
onometry: Translation from Lacroix, from Lacroix and Bezout, by
Professor Farrar.

Second year.—Descriptive geometry, conic section: Crozet’s T'reatise
on Descriptive Geometry and Conic Sections. Perspective, shades, and

shadows: Crozet’s treatise on same. Analytical geometry: Biot. Flux-
ions: Traité du Calcul, par Lacroix. \

In 1831 Lieutenant Ross, assistant professor of mathe-
matics, translated M. Bourdon’s Algebra, which was imme-
diately adopted as a text-book and becameé the foundation of
Davies’s Bourdon. About this time Professor Davies began
writing a series of text-books, which were adopted as they
appeared, so that by 1839 all the text-books used in the
course were by him, as follows:

Algebra, Davies’s Bourdon’s Geometry, Plane and Spherical Trigo-
nometry, Davies’s Legendre, Descriptive Geometry, Shades, Shadows,
and Perspective, Surveying, Analytical Geometry, Calculus.

From 1839 until 1843 the text-books remained the same, and
they give a fair impression of the mathematical course. The
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following is the answer of the Academic Board, given in
1843 to certain criticisms of the course of instruction made
by a board of officers of which General Scott was president.
It is interesting as showing the objects and views of the
Board at that time:

The Academic Board believe that one of the most important objects
of the Academy is to subject each Cadet, previous to his promotion to a
higher grade in the Army, to a thorough course of mental as well as
military discipline, to teach him to reason accurately, and readily to
apply right principles to cases of daily occurrence in the life of a soldier.
They are satisfied that a strict course of mathematical and philosophical
study, with applications to the various branches of military science, is
by far the best calculated to bring about this end, and that the present
Scientific course at the Academy, the result of the experience of many
years, is in its main features such a course.

They are aware that many of the Cadets, as is the case with most of
those who pursue a scientific course at other institutions, will have little
occasion to make practical applications of the many mathematical for-
mulee which they meet, and that they may have passed over certain prob-
lems without thoroughly understanding their meaning in all their points.
Still, if the course has been carefully taught, the reasoning faculties will
have been strongly exercised and disciplined and a system and habit of
thought acquired which are invaluable in the pursuit of any profession
and as desirable for the infantry or dragoon officer as for any other officer
in the service. The officer whose mind has thus been disciplined and
who is not forgetful of the duty which he owes to the Government that
has furnished him with opportunities so valuable, will acquire facts and
information in whatever station the interests of the service may place
him. ’The discipline and system he will acquire at an early age only,
and nowhere so well as during his term of service at the Academy.

In 1843 Davies’s Calculus was replaced by Church’s, and
in 1852 Davies’s Analytical Geometry was superseded by that
of Church; but the course of study, with slight modifications
and extensions, remained the same. The following extract,
with a few unimportant omissions, from a report made by Pro-
fessor Church in 1860 to a committee of inquiry, shows the
extent of the course and methods employed at that time:

U. S. MILITARY ACADEMY, July 37, 1860.
S1r: In accordance with the request contained in your note of July
18, I have the honor to submit the following replies to the questions
proposed by the commission instituted by the act of Congress of June
21, 1860:
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1. The subjects taught in my department are algebra, geometry, trigo-
nometry, mensuration; descriptive geometry, with its applications to
spherical projections; shades, shadows, and perspective; analytical geom-
etry, differential and integral calculus, and surveying.

Algebra.—The course of algebra comprehends all of the fundamental
operations, involution and evolution; transformation and reduction of
fractions and radical quantities; theory and solution of equations, includ-
ing those of the higher degrees; ratios and proportions; summation of
series; nature, computation, and use of logarithms.

This course is studied by the fifth class and occupies the time from the
1st of September to the 1st of January.

The first section of the class is, in general, required to study all con-
tained in the text-book now in use—Davies’s Bourdon’s Algebra. Thc
lowest section omits many of the more difficult discussions and exam-
ples, the amount studied being less than two-thirds of that required of
the first section.

The intermediate sections in this, as in other subjects, omit more or
less, according to their capacity and progress.

Geometry.—The course of geometry comprehends plane geometry,
geometry of volumes, and spherical geometry—nine books, as in the
text-book, Davies’s Legendre. The entire course is required of every
section of the fifth class, commencing after the close of the January
examination, about the roth of January. )

Trigonometry.—The course of trigonometry comprehends the deduc-
tion and analytical investigation of all the important trigonometrical
formulas; the nature, construction, and use of the various trigonometrical
tables; and the solution of all cases in plane and spherical triangles.

The entire course is required of every section of the fifth class.

Mensuration.—The course of mensuration comprehends the mensura-
tion of the various plane geometrical figures and volumes; and, with the
exception of two or three problems omitted by the lower section, is
required by the entire fifth class. It is studied immediately after trigo-
nometry, and is acquired in two or three lessons.

Descriptive geometry.—The course of descriptive geometry compre-
hends the representation of lines and surfaces on planes; the classifica-
tion and mode of generation of lines and surfaces; the construction of
their tangent lines and planes; the intersection and development of sur-
faces; the construction of spherical triangles, of spherical projections, of
the shades and shadows of various objects and their perspectives.

In this course, as in the algebra, many of the more difficult problems
are omitted by the lowest and other sections, studying not much more
than half of that required by the first.

Analytical geometry.—The course of analytical geometry comprehends
the construction of algebraic equations; solution of determinate prob-
lems; determination and discussion of the equations of the right line,
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plane, and conic sections; discussion of the general equation of the sec-
ond degree, involving two or three variables; determination of loci, etc.

Calculus.—'The course of differential and integral calculus compre-
hends the elementary principles and rules, with their application to
maxima and minima; the drawing of tangents, curvature of curves, their
rectification, quadratures, cubatures, construction, and discussion of the
properties of curves and surfaces.

3 * * * * * s

Surveying.—The course of surveying comprehends the principles and
practice of common land surveying, different methods of platting and
calculating the surveys, trigonometrical surveying, measurements of
heights and distances, use of instruments in platting, surveying, etc.

The entire course is required as in the text (Davies’s Surveying),
with the exception of a small portion relating to geodetic surveying,
omitted for one or two of the lower sections. Fourth class commences
this course immediately after completing the differential and integral
calculus and finishes it about the 7th of May, when the mathematical
course for the year is reviewed, preparatory to the June examination.

II. For the purpose of instruction and recitation in the mathematical
department, each class is divided into convenient sections of from ten to
fifteen members each. ‘T'wo of these sections are instructed daily by
one of the assistant professors, under the general supervision of the pro-
fessor. Every member of each section is, if possible, required to daily
explain, at the blackboard or wall slate, one or more propositions of the
lesson given out on the previous day, and is thoroughly examined by
questions on a portion or all of it.

Points not well understood are carefully explained by the instructor
or professor. Each pupil is also expected to make known all difficulties
with which he may meet, to the end that they may be at once removed
and a thorough understanding of each lesson in order thus obtained.
For the purpose of testing this understanding various practical examples
illustrating the principles of the course are required to be worked by
the pupil at the blackboard or slate.

The head of the department is also required to pass the hours of reci-
tation in visiting two or more of the sections, and is constantly occupied
in explanations of the principles of the course and their applications,
either to the entire section by a familiar conversational lecture or in

particular explanations of the more difficult points to individuals.
* * * * * * 3

III. The only practical instruction given in my department, except the
exercise in the practical solution of examplesand problems, is the instruc-
tion in the drawing of problems in shades, shadows, and perspectives,
and the instruction on the field in surveying. In this latter branch each
section of the fourth class is sent into the field, in charge of its proper
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instructor, during the hours of morning recitations, in the monthsof, April
and May, whenever the time can be spared and the weather will permit.
* * * * * * *

It is desirable that more time should be given to this practice, as well
as to the instruction in drawing.

IV. From three and a half to four hours should be given daily by the
Cadet to render him thoroughly proficient in the prescribed lessons of the
mathematical course.

% ' * * * * * *

No student should be required to prepare himself by previous study
for recitation in more than two distinct subjects a day, particularly when
one of them is scientific; and each lesson, as far as possible, should be
recited before it is necessary to begin the study of the other.

* * * * * * *

By 1866 Church’s Trigonometry, Descriptive Geometry,
Spherical Projections, Shades, Shadows, and Perspective had
replaced the corresponding work of Davies.

On March 30, 1878, the long and valuable career of Pro-
fessor Church was brought suddenly to an end by his death.
For mnearly forty-one years he had served as professor of
mathematics. For forty-eight years he had taught mathe-
matics at the Academy. From the time of his entrance to
the Academy in 1824 until his death in 1878, a period of
nearly fifty-four years, he was away from the Academy about
two years.

Professor Bass succeeded Professor Church April 17, 1878,
and in 1879 proposed the following resolution with regard to
the studies of the mathematical department, which was adopted
by the Academic Board:

Resolved, That the following changes in the order of instruction of
the several branches of the mathematical course be adopted by the
Academic Board:

1. That the instruction in surveying be transferred from the third-
class to the fourth-class course, and to follow immediately after trigo-
nometry.

2. That the instruction in analytical geometry shall follow imme-
diately after surveying in the fourth-class course, and be continued in
the third-class course until finished.

3. That the subject of descriptive geometry shall follow immediately
after analytical geometry.

4. 'That the accurate construction, with a right-line pen, of the vari-
ous problems in shades and shadows, linear perspective and isometric
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projections, now under the direction of the mathematical department,
be discontinued, and that the same shall hereafter form a part of the
course in the department of drawing. The time for making such draw-
ings to follow, as nearly as possible, the termination of the study of the

principles relating thereto in the department of mathematics.

The Academic Board of the U. S. Military Academy respectfully
recommend to the honorable Secretary of War that Chauvenet’s treatise
on the Method of Least Squares be authorized as a text-book to be used
in the mathematical course. The grounds for this recommendation are
that knowledge of this branch of mathematics is required in the subse-
quent course of philosophy in this Academy and in the reduction of
observations in general which officers of the Army are frequently
required to make, especially in geodetic and astronomic measurements.
The proposed text-book is believed to be the best separate publication
on the subject.

In 1880 there was introduced as part of the course in
algebra for the upper portions of the classes a short course
on determinants, the subject-matter having been prepared by
Lieut. J. G. D. Knight, then assistant professor in the
department. In 1887 Peck’s Elementary Treatise on Deter-
minants replaced Knight’s. In 1888 Elements of Trigonom-
etry, by Lieutenant Ludlow, was substituted for Church’s
Trigonometry. In 1891 the Theory of Errors and Method of
Least Squares, by W. W. Johnston, was substituted for
Chauvenet’s. During the years 1887, 1889, and 1893 differ-
ent portions of Church’s Differential Calculus gave place to
chapters prepared by Bass, and in 1896 Church’s Differential
Calculus was entirely replaced by that of Bass. The chair
of associate professor of mathematics was established in 1893
and First Lieut. W. P. Edgerton, of the Second Artillery,
was appointed to the place.

In 1898 Professor Bass, on account of serious trouble with
his eyes, was, at his own request, placed upon the retired list
and was succeeded by Professor W. P. Edgerton.

Upon the recommendation of Professor Edgerton, February,
1899, Church’s Analytical Geometry was replaced by C.
Smith’s Conic Sections and Solid Geometry. In February,
1900, Church’s Integral Calculus, Davies’s Bourdon Algebra,
and Davies’s Surveying were, respectively, replaced, upon the
recommendation of Professor Edgerton, by Murray’s Integral
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Calculus, C. Smith’s Treatise on Algebra, and J. B. Johnson’s
Theory and Practice of Surveying; and Peck’s Determinants
were discontinued.

In consequence of a revision of the academic curriculum,
which goes into effect September, 1902, practical surveying
and the use of surveying instruments was transferred from
the department of mathematics to that of practical engineer-
ing. By the same revision the mathematical department
yielded forty days (giving one hundred and eighty hours) to
the department of modern languages. This time given by
the mathematical department was extracted from the last half
of the third-class year.

Beginning with the academic year of September, 1900,
Professor Edgerton introduced an important change in the
order of instructions of the fourth class. Algebra and geom-
etry had before this date been taught in the order named,
to completion of each; after this date the two subjects were
studied simultaneously, with recitation in each on alternate
days. In February, 1gor, descriptive geometry was trans-
ferred from the fourth to the third class course, this subject
being replaced in the fourth class by an equal number of
lessons in conic sections. ‘The recitations of the third class
were made to alternate between conic sections and descriptive
geometry. Professor Edgerton also in 19oo adopted the
method of having all recitations on general reviews in writ-
ing, and thereafter, in accordance with the authority of the
Academic Board, “at the semiannual examinations of both
classes, at the intermediate examination of the fourth class,
and at the annual examination of the third class all members
who have shown themselves proficient in the written reviews
are exempt from term examinations.”

ORGANIZATION OF THE DEPARTMENT.

The organization of the department consists of the head of
the department, Professor W. P. Edgerton; the associate pro-
fessor, Captain Charles P. Echols, and the requisite number of
instructors, which varies with the size of the third and fourth
classes.
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DivisioN or DUTIES.

The head of the department, as the title implies, has con-
trol of the entire department, apportions its work among the
instructors, exercises a general supervision of both classes
under his instruction, prepares and conducts the examina-
tions of the classes, is responsible for all property belonging
to the department, and is the channel through which must
pass all reports and official communications relating to depart-
mental affairs.

DESCRIPTION OF SECTION RooMm, RECITATION, ETC.

The description of a section room and recitation, etc., given
for the mathematical department applies in a great degree to
all the departments, especially to the departments of natural
philosophy and engineering. In some of the other depart-
ments, in which the manner of conducting the recitations, etc.,
are materially different, the differences will be noted under
said departments.

The section rooms occupied by the department of mathe-
matics are on the second and third floors of the curtain of
the Academy building. All are practically of the same dimen-
sions, 22 by 23 feet, height of ceiling 11 feet, and each is
lighted by two large windows. Upon the walls, in oak frames,
their surfaces flush with the face of the frames, are twelve or
fourteen slates, usually 4 feet by 3 feet 6 inches. When the
wall spaces are long and unbroken, four or five of these slates
are in a single frame; elsewhere they are framed singly or
in pairs. They are all known by the generic name of “black-
boards.” From the lower part of each frame projects a shal-
low ¢halk tray, having at its bottom still shallower drawers,
and above each drawer a galvanized wire grating. ‘The chalk
crayons and erasers, when not in use, are kept on the grating
in the tray, while the dust which these implements always
generate falls into the drawers below and is removed period-
ically. Still below the chalk trays are brass racks to support
rulers and pointers.

On a platform, usually between the windows, is the

H. Doc. 789, 58-2—vol 1——17%
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instructor’s flat-topped desk, with a blackboard for his use
behind it. Fach member of a section is provided with a sep-
arate desk and chair, the latter of oak, the former having a
sloping oak top, with a shallow receptacle beneath for books,
resting on iron supports similar to those of a sewing machine.

ASSIGNMENT OF SEATS.

Seats are assigned by the instructor to members of a section
in the order of their rank in the section, and usually in such
manner that the section marcher shall be placed nearest the
door.

NUMBER OF CADETS IN A SECTION.

Sections belonging to the upper parts of a class generally
comprise eleven or twelve members, while the lower sections
have but eight or ten. ‘This difference in size between the
upper and lower sections is to enable the instructor having
the latter, to devote to each member a larger share of his
personal attention.

In each section room is posted a copy of the regulations
given below, from headquarters of the Academy:

1. The instructor shall be present when the section enters the room.

2. On entering the recitation room each Cadet shall proceed to the
seat assigned to him and stand ‘‘attention’’ until the section marcher
makes his report.

3. 'The section marcher shall enter the recitation room after the sec-
tion, closing the door if the instructor be present; but in case he be
absent the section shall be seated, the section marcher shall keep the
door open, preserve order in the section, and at the end of two minutes
report to the senior officer of the department present for instructions.

4. As soon as the report is made each member shall be seated and
immediately record the next lesson, which shall be written on a black-
board or otherwise indicated by the instructor.

5. Fach Cadet shall bring to the recitation room a lead pencil and
only such books as may be indicated by the head of the department.
Before anyome is called up for recitation the members of the section
should ask for any information concerning points in the lesson which
they have not been able to comprehend after diligent application, or
should make any pertinent statement respecting lack of preparation.

6. 'The members of the section called up shall take boards in order as
directed and write their names on the right-hand upper corner.



The Academic History of the Military Academy. 253

7. When prepared to recite, each Cadet shall provide himself with a
pointer (in case one be needed), face the instructor, and stand ‘‘atten-
tion’’ on that side of his board farthest away from the central line of
the room, unless otherwise directed. ’The pointer shall be held in the
hand nearest the board and with the point down except when used to
indicate work on the board.

8. Imstructors shall require each Cadet to keep an upright, soldierly
position of attention and to recite with deliberation, clearness, and cor-
rect language. Fach Cadet while reciting shall, as far as practicable,
face his instructor.

9. Instructors shall see that Cadets do not use their hands or pointers
improperly, and shall endeavor to prevent them from acquiring any
peculiar or nervous habits while reciting. They shall report any want
of neatness in dress or appearance.

1o. At the proper signal for dismissal the instructor shall cause all
recitations to cease and immediately dismiss the section. For recitations
terminating at 10.55 a. m., 12.53 p. m., and 3.59 p. m. the signal for
dismissal is the recall sounded in the hall of the Academy building.
For recitations terminating at 9.30 a. m., 12 m., and 3 p. m. the signal
for dismissal is the assembly sounded in the area of barracks.

11. Upon the dismissal of the section the section marcher shall leave
the room first and supervise the formation of the section outside.

12. Instructors shall report daily to the adjutant of the Academy,
through the head of the department, all Cadets who have reported
themselves as excused from recitation and any violation of regulations
which may have come to their notice in the Academy building. Absences
will be noted on the weekly class reports.

13. When an officer enters the section room the section shall rise and
remain at ‘‘attention’’ until the officer be seated or otherwise indicate
his pleasure. 'The instructor shall rise when the officer is senior to him-
self. At the discretion of a head of a department the compliment may
be omitted when the officer leaves the room or reenters during the same
recitation hour.

14. Instructors should bear in mind that the proper discipline of their
section is largely determined by their own example and military bearing.
Also, that the success of their instruction will depend in a great measure
upon their patience, forbearance, and judicious assistance.

DESCRIPTION OF A RECITATION.

The 8 o'clock assembly having been sounded in the area of
the barracks by the trumpeter, and the sections duly formed,
each is marched by its section marcher to the proper room in
the Academy building, where ranks are broken, caps hung on
the hooks in the hall outside the door, and the members enter
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the section room. ‘The last to enter is the section marcher, who
stands in the open door until the members of his section have
passed to their desks, where each stands ‘‘attention.” He then
closes the door, faces the instructor, salutes, and reports “All
are present, sir,” or,  Cadet Blank is absent, sir,” as the case
may be. Occasionally this will be followed by a salute from
some member of the section, accompanied by the report, “I am
excused from recitation, sir.” The instructor returns the
salute and the Cadets take their seats, while he notes in his
section book the absence of Cadet Blank or the fact that ““ Cadet
Dash is excused from recitation.” In the latter event he pre-
pares later a report—*‘ Cadet Dash, reporting himself excused
from recitation in mathematics”—signs his name as reporting
officer and submits it to the head of the department, who in
turn forwards it to the adjutant, in whose office the fact
involved is verified by inspection of the morning report of the
post surgeon. ‘The members of the section open their text-
books, glance at the board behind the instructor, where the
limits of the next lesson are recorded, make a note of its
extent, and of such corrections of and additions to the text
as the instructor may now give them. The instructor then
asks: “Are there any questions on the day’s lesson?”

At this time any member of the section is at liberty to ask
for an explanation of such part of the lesson as he has been
unable to comprehend, for the method of solving problems
that may involve its principles, or to inquire into any devel-
opment or extension of these principles.

For the purpose of making clear to the section the points
thus brought up for explanation the instructor uses his judg-
ment as to the time he should consume. When going over
the text for the first time great latitude is permitted the section.
Its members are encouraged to bring before the instructor
the difficulties they encountered in the text, of whatever
nature they may be, and, moreover, the instructor voluntarily
elucidates such important features of the lesson as to his mind
may prove stumbling-blocks to his pupils. In this way it is
customary to consume at least half an hour each morning,
and frequently the whole recitation period of one and one-
half hours is occupied for purposes of instruction only. On
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the other hand, when reviewing the text the time given to
explanation is reduced to a minimum. Only such questions
are answered as pertain to subjects overlooked or neglected
when passing over the text before. The Cadets at this period
are expected to recite upon the subjects in the lesson or to
show their knowledge of its principles by applying them in
the solution of examples and problems. Having cleared up
all doubtful points of the lesson the instructor calls upon Mr.
Asterisk, who takes his place, at attention, in front of the
instructor’s desk.

The instructor then formally enunciates for him a subject
in the lesson, as, for example, if in algebra: “Deduce a rule
for extracting the 7th root of polynomials,” or “Discuss the
four forms of the quadratic equation.” If in the calculus:
“Define a point of inflexion; explain how to obtain critical
values of the variables and how to test these values.” Hav-
ing heard the enunciation of his subject, Mr. Asterisk goes to
the board known as the ‘“first front board,” generally the one
on the left hand opposite the instructor, writes his name on
the upper right-hand corner of it, and proceeds to place upon
it the formulas, equations, and intermediate mathematical
work mnecessary for a clear and complete demonstration or
deduction of the subject assigned to him. No other writing
is permitted upon the board. No erasure is allowed except
by permission of the instructor. Tables of logarithms must
be used for all computations.

In the meantime three other members of the section are
called upon in turn and in a similar manner sent to the next
three boards, in order, on the right of the one already occupied,
each to discuss a subject in the lesson of the day. Following
these, other members are called, each is given a card or slip of
paper containing the data of certain problems or examples
involving applications of the principles of the lesson, and each
takes his place at one of the boards still remaining vacant,
known as ‘“side boards,” and proceeds to the solution of the
problem given. Having sent to the boards as many members
of the section as desirable, and this is usually all but one, the
instructor then calls upon one of the remaining members,
whom he questions upon topics of the lesson of the day.
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As soon as any Cadet at the board has completed his work
he takes a pointer in his hand, faces his instructor, and
stands attention until called upon to recite. ‘The instructor
finishes questioning the Cadet on the floor, permits him to
take his seat, and marks opposite his name in the proper
column of the section book his estimate, computed to a scale
of 3, of the value of the recitation just completed. He then
calls upon Mr. Asterisk, who, in response, enunciates the
subject given him as follows: “I am required to deduce a rule
for extracting the nth root of polynomials or, “I am
required to discuss the four forms of the quadratic equation,”
etc., and after giving any mnecessary preliminary definitions
and explaining the significance of the quantities entering
assumed formulae or equations, passes step by step from this
assumed data to the required conclusion. Ordinarily the
work is placed upon the board in the same order it has in
the text, and the recitation follows quite closely the lines of the
text, yet this is not required; but any correct demonstration
is accepted, provided it is made in clear and logical form.
The recitation ended, the instructor usually asks Mr. Asterisk
a few questions relating to the salient points of his subject in
order to test the thoroughness of his knowledge of it, or he
leads the Cadet, by questions, to contemplate some develop-
ment or application of the subject not indicated in the text.
A similar process is followed with each of the other Cadets at
the front boards, and then the instructor turns to those having
problems or examples at the side boards.

When the instructor is satisfied that the problem or exam-
ple given is one of which the answer is unknown to the pupil,
it is customary to require merely a statement of the problem
and the result, although when time permits the solution is
explained from beginning to end. If errors are committed
they are traced to their source. As each Cadet finishes his
recitation the instructor marks its value in the section book,
as has been described.

When the trumpet sounds recall in the Academy building
the instructor dismisses the section as the last note ceases.
It is then formed in the hall by the section marcher and
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marched by him to the area of barracks, where it is finally
dismissed. 'The foregoing description applies to a recitation
in algebra, trigonometry, analytical geometry, or the calculus,
and its main features to a recitation in any other branch of
the mathematical curriculum.

When teaching plane and solid geometry each Cadet is
sent to the board to establish one or more propositions in the
day’s lesson and, in addition, is given a so-called extra—a
problem or application depending upon the principles included
in the lesson. FEach morning the same set of extras is used
in each section throughout the class, with the object of testing
all parts of the class uniformly. Figures illustrative of prin-
ciples or used for purposes of deduction must be drawn free-
hand, that is, without aid of ruler or string; but when a con-
struction is required from given data the ruler and string
must be used and the figure must be as accurately drawn as
is admissible with the implements at hand.

In the course of descriptive geometry the data for con-
structions at the side boards are given out, and the problems
are drawn to the scale marked upon the rulers and on the
upper edges of the chalk trays. Colored crayons are largely
used, but always in accordance with a scheme. Frequently
the instructor allows all or the greater portion of his section
to remain seated, gives them the data of certain problems,
and requires their construction upon sheets. With this
contingency in view each Cadet is required to appear in the
section room provided with a properly sharpened drawing
pencil and a pair of dividers. Fach desk is supplied with a
ruler and triangle for the use of the Cadet occupying it.
Cadets at the front boards, who are employed in the deduction
of principles or in the explanation of the problems embraced
in the lesson, are not permitted to place letters or figures
upon their constructions, but must make them clear to the
instructor by the proper use of the pointer. Occasionally in
the course of descriptive geometry proper, and much more
frequently in its applications to shades and shadows and to
perspective, the data for the construction of problems at the
desks are hectographed upon a sheet, thus saving the time
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that would otherwise be lost in assuming the given magni-
tudes and enabling the Cadet to concentrate his attention
upon the portions of the construction requiring the applica-
tion of the principles of the lesson.

VISITS OF HEAD OF DEPARTMENT.

At intervals the head of the department visits each sec-
tion, the frequency of the visits depending largely upon the
class under instruction and the subject taught. For example,
the fourth class when studying algebra receives his constant
attention, not only for the purpose of watching the progress
of its members, but to see that they acquire the proper
methods of recitation. This same class when studying
plane geometry or surveying is visited less frequently,
while the third class, which is then devoting its efforts to the
calculus, demands a large share of supervision. As a rule a
portion of each morning is consumed by visits to the section
rooms, where the professor listens to recitations, questions the
pupils, and gives such instructions as he deems proper.

The following extracts are from a critical review of the
mathematical course and method of instruction in compar-
ison with former years and with other institutions, advan-

tages, defects, etc. , which was made by Professor Bass in 1896:

Previous to 1881 the recitations and examinations in mathematics
were almost entirely oral. Demonstrations predominated largely over
applications. Believing that both were essential, I introduced more
examples and exercises into the course, with improved results.

About the same time I became convinced that oral examinations
alone, in which each student had as a rule a single subject, were very
unsatisfactory. ‘The Academic Board received insufficient data from the
examination, and the student regarded it largely as a matter of luck.
Furthermore, there was no record of the examination work for after
consideration in cases where questions as to facts and fairness subse-
quently arose.

The present method of requiring in all cases of doubtful proficiency,
after an oral examination, a written one, embracing subjects and appli-
cations throughout the course, was then adopted, obviating to a great
extent the defects of the former method. Written examinations, how-
ever, soon developed the fact that the method of exclusive oral recita-
tions was faulty. Written recitations were then introduced, especially
during reviews, so that the necessary instruction upon advance should
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not be interrupted. ‘The result has been extremely satisfactory, and I
believe that the present system of combining written recitations and
examinations with the oral compares favorably with that employed in
any other similar institution.

I am convinced that the successful students acquire a better under-
standing of the principles than formerly, and the percentage of failures
has of late years diminished.

I have endeavored to sustain the high standard established by my dis-
tinguished predecessor, Professor A. E. Church, and to introduce such
improvements as time and experience naturally suggest. For the future
I have several important plans and propositions to submit.

In the first place, I believe that for a four years’ course too much time
is employed in learning the course in pure mathematics. The course for
the lower sections has not been increased during the last fourteen years,
and is considered the minimum necessary for the proper study of philos-
ophy, engineering, ordnance and gunnery, and drawing. The greater
portion of the first two years is now employed in the study of mathe-
matics. In order to diminish the time required daily for lessons in
mathematics, I purpose recommending that the present method of going
three times over such subjects as trigonometry and integral calculus,
which consists mainly of formulas, be reduced to two—that is, an advance
and one review only. ‘The daily lessons could thus be shortened and
ample time secured for such applications as would instruct the student
in the use of formulas not important for training the mind, and which,
as a rule, are soon forgotten.

I recommend that the instruction in surveying be made almost entirely
practical. ‘The principles employed are those of geometry and trigo-
nometry.

The data should be taken by the pupil in the field and plotted by him.
The latter requires drawing instruments and facilities only to be found
in the department of drawing, and the best methods of delineation are
more readily and thoroughly taught in that department. I would, there-
fore, go once over some good treatise, as Johnson’'s or Gillespie’s, using
it more as a book of reference than a text-book. Afterwards I would
turn the subject over to the department of drawing for the practical
work. With no mathematical lesson to study, two or three hours in the
morning could be devoted to field work, and the data could be plotted
in the drawing academy in the afternoon. The instructors of the class
in mathematics would, of course, be available for the field work. 'The
graduate would then obtain a better knowledge of surveying instruments
and methods, and the student would have to devote less time daily to the
study of the subject.

With the increased facilities which the new Academy building affords
for lectures and explanations to large portions of a class together, I am
able to give more students the benefit of my knowledge and experience
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upon the more important points, especially during the advance. These
changes, with a little knowledge of algebra at admission to the Academy,
which I am convinced must soon be required, will enable me to shorten
the lessons throughout the two years, thus affording more time daily for
other purposes.

The advantages of the methods of instruction employed here are
numerous. The classes are divided into small sections of 10 or 12 each,
so that each Cadet is generally called upon daily to recite or receive
instruction.

Generally two or three subjects only are studied at the same time.

The student is cut off from those pleasures and outside attractions
which divert his mind and prevent concentration of thought. Regular
hours of study and recreation, combined with wholesome food, promote
good health and enable the pupil to acquire the best mental results from
his efforts. He is also surrounded by studious associates and has little
or no temptation to idleness.

Correct habits of study are continuously impressed upon him.

Instruction is always freely given when necessary, but the importance
of self-reliance in acquiring knowledge is inculcated from the day of
admission to the day of graduation.

* ® * * * * b3

Sympathy for the weak and a desire to assist them mnaturally impels
a professor to give much of his time and instruction to pupils who are
really doomed from the first to disappointment and failure.

At least half of my instruction is devoted to pupils who do not graduate.
If valuable, it seems as though the graduate should have the benefit of
more of a professor’s experience.

* * * * * * %

The object of this Academy is to furnish to the country a number of
young men qualified in the fundamental principles of the science of war
and fortification. While this science has advanced materially during the
past quarter of a century, and the mathematical instruction has of neces-
sity been extended to keep pace with the times, yet the necessary mathe-
matics has a limit. ‘T'he time available for its study is also fixed. Hence
the mathematical instruction at West Point has assumed a conservative
and moderate form of development.

* * * * * * *

The science of war in its broadest sense should form, direct, and fix
the curriculum of this Academy.

I believe that for thoroughness of instruction upon the branches taught,
for methods of imparting information, for instruction that sustains the
interest of the student, for methods of developing correct habits of study
and for acquiring knowledge quickly and accurately, there is no institu-
tion in any country which is superior to the U. S. Military Academy.
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1. HISTORICAI, SKETCH OF THE DEPARTMENT OF NATURAL
AND EXPERIMENTAIL PHILOSOPHY.

[The following history and discussion relating to the department of
philosophy was prepared by Professor Michie in 1896, for the annual
report of the Superintendent for that year. The matter is here intro-
duced without material change, only a few omissions having been made. ]

The origin of the department is found in the act of Con-
gress, April 29, 1812, reorganizing the Military Academy,
where provision was made for one professor and one assistant
professor of natural and experimental philosophy. From the
time of the foundation of the Academy, in 1802, till the
passage of this act, natural philosophy constituted no part of
the course of instruction, although occasionally some of the
more advanced students were taught mechanics and practical
astronomy from Enfield’s Institutes of Natural Philosophy.

Four professors have administered this department since
its establishment,and its history can probably be best outlined
by considering each administration in succession.

(@) Lieut. Col. Javed Mansfield, Corps of Engineers, professor
from October 7, 1812, lo August 31, 1828 —Mansfield, after
graduating at Yale College, taught mathematics, navigation,
and the classics at New Haven and at Philadelphia. For the
purpose of securing his services at the Military Academy, he
was appointed captain of engineers in the Army May 3, 1802,
and from this date till November 14, 1803, he served as
acting professor of mathematics. He was then detached to do
duty as surveyor-general of Ohio and the Northwest Territory,
in which occupation he was engaged until October 7, 1812; in
the meanwhile he had resigned his army commission, July
23, 1810. Although his appointment as professor of philoso-
phy occurred October 7, 1812, he did not enter upon his
duties until April 10, 1814.

The regulations approved July 2, 1816, by Secretary of
War Crawford, provided for “ philosophy; embracing mechan-
ics, hydraulics, pneumatics, optics, chemistry, magnetism,
and astronomy.”

Enfield’s Institutes of Natural Philosophy appears to have
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been the first text-book used in this department for instruction.
Up to the summer of 1817 the instruction in philosophy was
of the most elementary character, “not a few graduates leaving
the Academy without having had any instruction whatever
therein. The only apparatus in the professor’s possession to
illustrate his subject were a field transit and a clock.”

In the fall of 1818 a treatise on mechanics, by Dr. Olinthus
Gregory, of the Royal Military Academy, Woolwich, was
introduced and taught to the first section of the class. It
was apparently too difficult for the second section, for we find
recorded: “Cadet W. Morris, at present of the third, but late
of the second class (having been reduced on account of ina-
bility to proceed in Gregory), prayed to be restored to the
second section of the second class on the ground that that
section would hereafter study only Enfield, in which he gave
assurances of capacity to succeed.”

From this time on the class was so arranged that the better
qualified men were placed in the first section and the others
in the second section. 'The sections contamed nineteen or
twenty men each and recited two hours.

Owing apparently to the unsatisfactory progress made in
the study of philosophy, a committee consisting of Professor
Mansfield and Assistant Professor Douglass was appointed to
revise the course. Their report approved, and adopted by the
Academic Board April 19, 1819, was as follows:

First: The first section, as now organized, to study and review the
mechanics of Doctor Gregory, embracing the subjects of statics, dynam-
ics, hydrostatics, hydrodynamics, and pneumatics in the first volume,
the practical considerations in the second volume, and the description
and theory of some of the most important machines; this part of the
course to commence on the 1st of September and end at the commence-
ment of the winter examination of this class in January.

Second : The second section in the same time to go through with a
corresponding, but more easy and familiar, course of mechanics, includ-
ing hydrostatics, hydraulics, and pneumatics. The text-book for this
purpose it has not been in the power of the committee as yet to decide
certainly upon. They have reason to believe, however, that Parkinson’s
Mechanics, of which they have ordered a copy from England, will be
found suitable, and they propose a temporary course out of the booLs
now on hand until this point can be determined.
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Third: From the close of the winter examination to the 2oth of
February following, soomer or later, both sections to study Hauy’s
Philosophy. This will comprehend the subjects of optics, electricity,
galvanism, magnetism, and meteorology.

Fourth: The remainder of the academic year, with the exceptlon of
one month for reviewing, to be devoted by both sections to a course of
descriptive, physical, and practical astronomy, omitting only the more
profound parts in the course for the second section. On this subject the
committee have hopes of finding a suitable text-book in Woodhouse’s
Astronomy, a copy of which will be examined as soon as it can be
received from England, and reported on in season for the next class.

Fifth: Should the genius and capacity of the first section be such in
any instance as to afford a redundancy of time, the committee propose
to conduct them through the more valuable portions of Newton’s Prin-
cipia (Davis’s edition).

On the 29th of January, 1820, the Academic Board adopted
a definite course in philosophy based upon the treatise of
Doctor Gregory, as follows:

Statics.—Equilibrium of forces; center of gravity; mechanical powers;
strength and stress of materials; theory of arches.

Dynamics.—Principles of uniform and variable motion; laws of falling
bodies; motion of projectiles in vacuo; vibrations of pendulum; central
forces and theory of planetary motion; percussion, and the phenomena
of rotation of bodies.

' Hydrostatics.—'The pressure of fluids; specific gravity; theory of the
stability of vessels.

Hydrodynamics and hydraulics.—Theory of effluent fluids; principles
for estimating the force, motion, and resistance of fluids; application of
these principles to the construction of water mills and other hydraulic
works.

Preumatics.—Compression, density, and elasticity of air; theory of
acoustics; constitution of the atmosphere and physical causes of winds,
etc.; measurement of heights by the barometer; theory of pumps.

Machinery.—Application of philosophical principles in the construc-
tion of the steam engine, pile engine, etc., and to the construction of
the powers and maximum effects of machines. Experimental investiga-
tion of the properties of heat; experimental investigation of the prin-
ciples of common and galvanic electricity; experlmental investigation of
the principles of magnetism.

Optics.—General principles of light and colors; refraction and reflec-
tion of light; theory and use of lenses; construction of optical instru-
ments—as telescopes, microscopes, etc.

Astronomy (descriptive and physical).—General account of the solar
system and of the celestial and terrestrial spheres; motions of the earth
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and the various appearances and vicissitudes arising from them; solu-
tion of problems on the globes; figure of the earth: equation of time;
motions, phases, and irregularities of the moon; eclipses of the sun and
moon; theory of the tide; physical causes of the motion of the planets,
satellites, and comets, and determination of their orbits ; the fixed stars;
theory of the corrections arising from parallax, refraction, aberration,
precession, and nutation.

Practical astronomy.—Application of spherical trigonometry to astron-
omy; use of instruments and tables; observations for time, azimuth, etc.;
different methods of determining geographical points; application of
astronomy to navigation, and the construction of maps.

The instruction in natural philosophy, like that in mathematics, will
be proportional in extent, and in the manner of conveying it to the rank
and capacity of the different sections, reserving always the more abstruse
and profound operations under each particular head to the higher
sections.

This was certainly a very comprehensive course for the
time, and the text-book employed was a remarkably good one,

It seems, however, that it proved too difficult for the lower
section, as Bridge’s Mechanics was adopted January 22, 1824,
for the lower sections. Professor Mansfield was much beloved
and respected by the Cadets and deemed an efficient instructor.
He was extremely nearsighted and of such a delicate struc-
ture as to convey the idea of decrepitude. His manner was
very gentle, and as a professor he was by no means rigid.
As an astronomiical observer he was quite renowned, and he
had been engaged, before coming to the Academy, in extensive
surveys of boundary lines.

(6) Edward H. Courtenay, second lieutenant of engineers,
acting professor from September 1, 1828, to February 16, 1829,
and professor from February 16, 1829, to December 31, 1834.—
The points of special importance to be mnoted during the
administration of Professor Courtenay are that the text-books
were of a very high grade, involving the use of the calculus,
and thus permitting the adoption of the analytic methods of
investigation in place of the geometrical, previously employed,
and the evolution of a course especially adapted to the needs
of a military education. Courtenay was peculiarly fitted for
this task, for he was exceptionably able, erudite, and clear in
his methods of instruction. It was extremely unfortunate for
the interests of the Academy that the needs of his growing
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family forced him to seek more remunerative employment, for
it is certain that his remarkable attainments would have left
their impress upon its course of instruction as strikingly as
did those of his colleague, Mahan, in the engineering course.

(¢) William H. C. Bartlett, second lieutenant of engineers,
acting professor from November 22, 1834, to April 20, 1836,
and professor from April 20, 1836, to February 14, 1877 —The
administration of Professor Bartlett, extending as it did over
more than thirty-six years, exhibits some abrupt changes of
methods of instruction and of text-books, until about the year
1857, when the course had been crystallized to satisfy his
conception of its scope and character. Bartlett’s treatise on
optics replaced Brewster’s February 26, 1839, and Rochet’s
treatises on magnetism, electro-magnetism, and electro-
dyamics replaced the “Library of useful knowledge,” from
which these subjects had been previously taught.

The ¢ Programme of the course of instruction in natural and
experimental philosophy,” adopted by the Academic Board
March 13, 1840, is essentially the same as the tables of con-
tents of Courtenay’s Boucharlat, Bartlett’s Optics, Gummere’s
Astronomy, and the treatises of Doctor Rochet. Apparatus for
the experimental illustration of the principles of natural phi-
losophy was purchased from time to time, so that by the date of
the establishnient of the course referred to above, Professor
Bartlett was enabled to give instructive experimental lectures
to his classes. 'The Ertel transit instrument, 72-inch focal
length, 52 lines (French) aperture, was ordered November 7,
1842, and after completion was mounted in the east tower of
the new library and observatory building. Subsequently a
Fitz equatorial and a Troughton mural circle were mounted
in the middle and west towers, respectively, thus providing an
excellent equipment for observational astronomy.

For more than thirty years, and up to the autumn of 1850,
the philosophical course had been based upon a knowledge of
the differential and integral calculus,but for some reason that
does not appear Bartlett recommended a text-book which he
had prepared, based upon Poncelet’s work entitled “ Synthetical
Mechanics,” to replace Courtenay’s Boucharlat. ‘This recom-
mendation was approved and the book adopted September 6,
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1850. - It was considered by some members of the Academic
Board as a lowering of the high standard heretofore main-
tained at the Military Academy in the scientific courses.
When Bartlett’s Optics and Acoustics was proposed as a
substitute for Bartlett’s Optics, September 13, 1852, the
professor of engineering and the instructor of practical engi-
neering submitted written papers in opposition to this change
(see staff records, September 27,1852), basing their objections
upon the omission of the analytical methods of treatment and
the use of the calculus in the new text-book. Notwithstand-
ing these protests the Academic Board recommended the adop-
tion of the book,and the War Department approved the action
of the Board. The following resolutions, submitted by the
professor of engineering, were made a matter of record:

Resolved, first: That the present Academic Board fully concur in the
views and opinions expressed in a report of the Academic Board October
18, 1843, on the subject of the scientific instruction in the U. S. Military
Academy, viz, ‘“ With these views, and in the firm belief that the Gov-
ernment, having the opportunity of securing from a large body of the
youth of the country, ought and is disposed to fix a high standard of
talent and attainments for those who would secure the important
advantages resulting from a term of study at the Academy, the Board
are unwilling to unite in any recommendation that a less extensive
scientific course than the one now taught should be adopted for any of
the Cadets.”’ ‘

Resolved, second: That in accordance with the spirit of the language
above cited, the present Board regard the method of the higher analysis
as the best means of treating most of the subjects embraced in the
branches of mechanics, optics, etc., and regard them as indispensable
elements in the composition of any text-books for instruction in these
branches, to the end that such books may be, in the spirit of paragraph
11, U. S. Military Academy Regulations, ‘‘ the class books best suited for
instruction in the department of natural and experimental philosophy.”’

Resolved, third: That the attainments made by the Cadets in analytical
geometry and the differential and integral calculus are sufficient to
enable them to acquire understandingly the elements of natural and
experimental philosophy as treated by these methods in the best text-
books on these subjects.

Though no formal action was taken on this paper, it, in
connection with the protests of those members of the Academic
Board who had pronounced in favor of a higher standard,
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undoubtedly had a strong influence in bringing about a
marked change in the character of the text-books, for on the
29th of August, 1853, the Academic Board, on the recommen-
dation of the professor of philosophy, adopted the following
resolution:

Resolved: That it is hereby recommended to the Secretary of War to
authorize the use of Bartlett’s Elements of Analytical Mechanics as a
text-book upon mechanics in the place of the one now in use, the reason
for this recommendation being that in the new work the calculus is
employed as the means of discussion, whereas in the old one the subject
is treated mostly by the aid of geometry.

Gummere’s Astronomy was superseded by Bartlett’s Spher-
ical Astronomy September 5, 1855, and this was the last
change of text-books that occurred during Bartlett’s adminis-
tration, except to replace from time to time an old edition
by a new one. A very important modification of the course
was made, however, December 8, 1856, upon the recom-
mendation of a committee of the Board by which the subject
of electricity was transferred to the department of chemistry
on the ground that ‘it was more immediately connected with
chemistry than with the course where it is now taught, and
in the expectation that in this way time may be found to
make the present course of electricity more complete.”

Professor Bartlett's long service at the Military Academy
ended February 14, 1871, by his voluntary retirement at the
age of 62 years. He left a permanent impress of his marked
ability upon his course of instruction and enriched it with
certain important characteristics that are certain to endure for-
many years. He possessed the rare faculty of perceiving
essential and fundamental principles and of being able to
formulate them by a mathematical expression of a single law
from which the whole of analytical mechanics could be deduced.
As early as 1853, in the preface to his work on analytical
mechanics, he published this great generalization: “All physi-
cal phenomiena are but the necessary results of a perpetual
conflict of equal and opposing forces, and the mathematical
formula expressive of the laws of this conflict must involve
the whole doctrine of mechanics. The study of mechanics
should, therefore, be made to consist simply in the discussion

H. Doc. 789, 58-2—vol 1——18
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of this formula, and in it should be sought the explanation of
all effects that arise from the action of forces.” This law is
now generally recognized as that of the conservation of energy,
and too much credit can not be given to Professor Bartlett for
the clear perception which enabled him to anticipate by so
many years the introduction of this great law of generaliza-
tion in the course of instruction at the Military Academy
before it was adopted in the schools. He considered this as
his greatest contribution to the course of instruction, and in
this opinion the great body of his pupils heartily concur.
Professor Bartlett had the gift of being able to engage the
respect and affection of his pupils. He was very happy in
his illustrative lectures, which were known as ‘‘ experiments,”
and which he employed mainly to fix principles in the minds
of his pupils. His mind was essentially analytic in charac-
ter, but at the same time capable of enlarged generalization.
In his later years he discarded those geometrical methods of
proof which so markedly characterized the earlier years of his
teaching, replacing them wherever possible by analytic
methods. He left his department well equipped with appa-
ratus for experimental illustration of the principles taught in
his course for that time, and his successor found nothing that
needed immediate modification in the course.

(d) Peter S. Michie, captain, Corps of Engineers, professor of
philosoply from February 14, 1871, to the present time.—'The
changes under the administration of Professor Michie were
as follows:

On June 26, 1874, the ninth edition of Bartlett’s Mechanics
was adopted, as this edition contained important modifications
which adapted it better to modern scientific usage, without
sacrificing the excellent scientific treatment of former edi-
tions. Again, on, June 10, 1876, Part 3 or Mechanics of
Molecules, was authorized to be taught in place of the corre-
sponding parts of the text in Optics and Acoustics.

A text-book on wave motion prepared by Professor Michie,
relating to the principles of sound and light, was submitted
to the critical examination of a committee of the Academic
Board November 1, 1881, comsisting of the professors of
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French, engineering, mathematics, and chemistry. ‘The
favorable indorsement of this book by the committee resulted
in the substitution of it for Bartlett’s Mechanics of Molecules
and the Optics and Acoustics for use with the second class in
the spring of 1882.

Michie’s Elements of Analytical Mechanics superseded
the corresponding parts of Bartlett’s (parts 1 and 4) June 27,
1886, and the second editition replaced the first August 29,
1887. Michie’s Hydrodynamics, adopted November 7, 1887,
replaced Part 2 of Bartlett’s Mechanics, which latter book
ceased from this time to be a text-book at the Military
Academy. ‘The third edition of Michie’s Mechanics was
adopted September 4, 1888, which was subsequently super-
seded by the fourth edition.

The adoption of Professor Young’s General Astronomy to
be used in connection with Bartlett’s Spherical Astronomy
was approved February 3, 1889; and finally that part of the
latter book which had been retained was superseded by
Michie and Harlow’s Practical Astronomy April 30, 1891,
and the latter by its second edition March 16, 1893. An
addition was made to the course of instruction, by reason of
these changes, in the following provision: “Practical instruc-
tion shall be given to the first class in the use of astronomical
instruments and in making observations for time, latitude,
longitude, and true meridian, from g to 10.30 a. m., and from
I1.30 a. m. to 12.15 p. m., and on such nights as are favor-
able for observations from 8 p. m. to 10.30 p. m. on every
week day from July 5 to July 31, both inclusive.”

(2) The present course (1896) consists of— '

(@) Analytical mechanics—Text-book, Michie’s Elements
of Amnalytical Mechanics, divided into the subheads of
mechanics of solids, of fluids, and theory of machines.

Wave motion, acoustics, and optics—'Text-book, Michie’s
Flements of Wave Motion Relating to Sound and Light.

General astronomy—Text-book, Young’s General Astron-
omy.

Practical  astronomy.—Text-book, Michie and Harlow’s
Practical Astronomy.
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In mechanics lectures are given as follows:

(@) Introductory to the science; its fundamental concepts,
assumptions, and definitions.

() Parallelogram of forces; methods of resolving and com-
bining forces; bodies under stress, etc.

(¢) Parallel forces, couples, moments and their composition
and resolution.

(d) Impulsions and impact.

(¢) Acceleration and laws of constant forces.

(/) Rotary motion, angular velocity, and acceleration.

(¢) Constrained motion, spontaneous axis, pendulums.

() Machines.

(Z) Laws of the gaseous state.

(7) Hydrostatics, buoyant effort, ete.

(#) Hydrodynamics, flow of liquids, Torricelli’s and Ber-
nouilli’s laws.

() Air and water pumps, hydraulic ram, etc.

In addition to these, one or more sections, or the whole
class is frequently brought into the lecture room from the
recitation rooms to have some particular illustration given, as
the necessity arises.

(2) In sound and light the lectures are as follows:

(a) Methods of transfer of vibratory energy; properties of
sound; vibrational numbers.

(b)) Musical intervals, consonant and dissonant; diatonic
and harmonic scales; sympathetic resonance.

(¢) Scheibler’s tonometer; analysis and composition of
tones:; use of Helmholtz’s resonators.

(d) Harmonic overtones; velocity of sound in different
material; organ pipes.

(¢) Vibrations of plates, bells, strings, rods, etc.; Lissa-
jous’s curves.

(/) Theory of beats and resultant sounds; phenomena of
interference.

(g) Graphical and optical methods of the study of sound.

(%) Introductory to light; pencils, beams, and formation of
images through small apertures.

() Reflection and refraction of light by prisms, lenses, and
reflectors.
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(7) Determination of focal distances; caustics; astigmatism.

(%) 'T'elescopes, microscopes, and the cameras.

(7) 'The solar spectrum; color by dispersion and diffraction;
absorption.

(m2) Fluorescence; achromatism; the rainbow.

(7) Interference of light by Fresnel’s mirrors; phenomena
of diffraction.

(0) Polarization by double refraction, by reflection, refrac-
tion, and by the Nicol prism.

(p) Interference of polarized light and production of color.

(7) Uniaxal and biaxal crystals, rotatory polarization and
saccharimetry.

‘Hours of study, etc.: In the department of philosophy the
lessons are so proportioned as to require from three to three
and one-half hours of study for preparation for each lesson,
and one and one-half hours for recitation in the section room.
There are six recitations per week throughout the year.

3. ORGANIZATION OF THE DEPARTMENT OF PHILOSOPHY.

One professor, one assistant professor, and omne or more
instructors, depending upon the number of Cadets in the
class. Each section contains not more than 12 Cadets, and
each instructor has charge of two sections, thus requiring of
him three hours’ of personal instruction daily. To the
assistant professor it is usual to assign the instruction of
the first and last sections, and to the other instructors
the remaining sections, according to their rank. In addi-
tion to the instructors above mentioned the officer in charge
of the observatory conducts the instruction in practical
astronomy, under the direction of the professor of philosophy.

EXAMINATIONS.

The character of the examinations, whether they are to be
written or oral, has been left to the decision of the head of
the department, and while written examinations have been
tried in the department of philosophy, in the opinion of the
present head the oral method is much the better when the
method of instruction is considered. By this method his
colleagues on the Academic Board are kept informed of the
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progress of the department, the attainments of the instructors,
and the thoroughmness of instruction; besides these advau-
tages, the opportunity of a close cross-examination upon
doubtful points can be had and thus bring out the mental
operations of the pupil, an advantage which a mere written
test does not afford. In cases of doubtful proficiency the rule
of the Academic Board is to subject such cases to a thorough
written test after a doubtful oral examination. ‘The subjects
selected for an oral examination cover the entire course, and
to make the choice impartial, they are drawn by lot by each
Cadet as he is called up. 'The weight of each oral examina-
tion is equal to that of five ordinary recitations. ‘T'o determine
the relative standing of the class in each subject of the
course, the following method is pursued: To the aggregate
obtained on the advance and first review add double the
marks of the general review, and to this add five times the
examination mark. The standard for proficiency has of late
years come to be considered to be two-thirds of the possible
maximum, especially if this be reached on the general review.

Crrricar, REVIEW oF THE COURSE AND INSTRUCTION.

‘“T'he writer, when he was appointed a Cadet, was old enough
to appreciate the value in mental training and the sound edu-
cational advantages derived from the methods of instruction
pursued at the Military Academy. Graduating during the
war, he found himself within a fortnight in charge of impor-
tant military duties where he was thrown upon his own
resources, and in every case he found that the methods of
reasoning in which he had been trained here and the self-
reliance which had been inculcated in him by the methods of
study were sufficient to solve his problems to the satisfaction
of his superior officers. Since those days he has had a long
experience as a teacher, and has kept constantly in mind his
own efforts as an ambitious young officer as well as the pur-
pose of the Government in establishing this institution. He
believes that the elements of character developed in the student
by the course of instruction at the Military Academy are
increased confidence in his own powers, reliance on his own



The Academic History of the Mtlitary Academy. 273

individual effort, and capacity to test accurately his sources of
information. These elements in the development of a man
are of essential importance in a profession where he may be
called upon in emergencies to exercise self-control and to meet
manfully unforeseen difficulties. To accomplish these pur-
poses the daily tasks are made of the requisite length to
demand all the study time allotted, and thus are secured
the invaluable mental effort and discipline derived from hard
study; second, the daily tasks made progressive, based upon
accepted fundamental principles, continually exercise the
reason, beget a growing' confidence, and establish a belief in
his ability to master every new difficulty; and finally, when
the course is completed, the student finds himself equipped
with a satisfactory knowledge of the essential principles of the
branch of science, to which he may add by individual study
without feeling the necessity of reconstructing his foundation.
These the undersigned believes to be the true governing prin-
ciples of all sound education. ‘The course in philosophy has
grown from the time of its first establishment, keeping pace
with each new development of scientific truth and discarding
that which could not stand the test of experience, and yet has
always maintained a conservative character. It may be said,
in conclusion that, taking into consideration the object of the
Military Academy, it does not seem possible to suggest any
material change in the methods of instruction, the subjects
taught, or appliances of instruction that would prove of sub-
stantial benefit.”

On February 16, 1901, Colonel Michie died, after thirty
years' conspicuous service as the head of this department.
Up to the time of his death and since 1896 no material
changes have been made in the course of study or methods of
the department. Professor Michie was succeeded by Captain
William B. Gordon, Ordnance Department, March 27, 19oT.
At the time of present writing Professor Gordon has in view
and under preparation certain material changes in the man-
ner of presenting the principles of the subjects of his depart-
ment and in the methods to be followed in the instruction.
At the request of Professor Gordon the practical instruction
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in the use of astronomical instruments has been transferred
to the academic year, instead of being given during the sum-
mer encampment as heretofore. By the revision of the aca-
demic curriculum which goes into effect September, 1902,
the department of philosophy yields about 6 per cent of its
time to the department of chemistry. Captain Gordon is a
graduate of the Academy of the Class of 1877, and prior to
his appointment had served six years as assistant professor
in the department, his last term of service having terminated
in 1898.
D.

HISTORICAL SKETCH OF THE DEPARTMENT OF ENGINEERING

[The following historical sketch and discussion relating to the depart-
ment of civil and military engineering were prepared by Professor Gus-
tave G. Fiebeger in 1896 for the report of the Superintendent for that
year. For use here certain omissions are made, but the sketch is not
otherwise changed. ]

Since the department has been under the charge of Pro-
fessor Fiebeger he has prepared a mnew text-book on Civil
Engineering to replace Wheeler’s Civil Engineering and
Mahan’s Stone Cutting. This book will be published in
the near future. In the military course he has written a new
textbook to replace Wheeler’s Field Fortification, and a pam-
phlet to replace Mercur’s Permanent Fortification. Fortifica-
tion drawing has been replaced by a more extended study of
the art of war. For this purpose Mercur’s Art of War has
been temporarily replaced by Wagner’s Organization and
Tactics and Security and Information, which have been sup-
plemented by pamphlets on Strategy and Notable Campaigns
and Battles. In 1902 this course was extended by an annual
visit to one of the great battlefields of the civil war, after
a careful study of the same in the section-room. ‘The field
visited that year was Gettysburg.

The principal change which it is hoped to make in the
future is the establishment of a testing laboratory for prac-
tical work to supplement the section-room work in civil
engineering.
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Part 1.

Some time during the years 1795 to 1798, while the regiment of Artil-
lerists and Engineers was stationed at West Point, Colonel Rochefon-
taine and Captain Rivardi, formerly of the French army, constructed a
small model front of a fortification.

Upon the establishment of the Military Academy, by act
of Congress dated March 16, 1802, instruction in military
engineering began at once, and the elements of fortification
were taught by the use of this model.

Until 1818 the instruction in military engineering was by
means of lectures illustrated by the model above mentioned
and by field exercises in practical engineering. The lectures
were delivered by the Superintendent until 1808, by the teacher
of French, Francis O. Masson, from 1808 to 1813, and after
that by the professor of engineering.

The only text-book in use was a small pamphlet of 50
pages, translated from the French by Colonel Jonathan
Williams, Corps of Engineers, the first Superintendent.

The department of engineering was established by an act
of Congress of April 29, 1812:

SEC. 2. And be it further enacted, That the Military Academy shall
consist of the Corps of Engineers and the following professors: * * 3k
one professor of the art of engineering in all its branches, * * * and
each of the foregoing professors shall have an assistant professor, taken
from the most prominent characters of the officers or Cadets.

* ® * * * * W*

Under this act Captain Alden Partridge, Corps of Engin-
eers, was appointed professor of engineering, September 1,
1813. ‘

Captain Partridge graduated from the Military Academy
October 30, 1806, and was assigned to the Corps of Engineers.
He served at the Academy .as assistant professor of mathe-
matics November 4, 1806, to June 5, 1811; as principal assist-
ant professor of same April 29, 1812, to September 1, 1813;
as professor of engineering September 1, 1813, to December
31, 1816. Much of the time while he was professor of engi-
neering he was also Superintendent of the Academy, and
therefore gave little attention to the work of his department.
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General Cullum, in his history, gives the following as the
state of the instruction in engineering at this time:

Engineering was less attended to than French or drawing, the greater
number of Cadets on graduating never having gone beyond the defini-
tions to be found in Colonel Williams’s little primer of 50 pages on the
subject, which was their only text-book. Many Cadets scarce knew
the difference between the ditch and the glacis of a fort save by the con-
ventional colors adopted in their delineation. It is said that two Cadets
were graduated in 1815 in the Engineer Corps whose studies never
extended beyond Hutton’s Trigomometry.

Captain Partridge was, on March 16, 1817, succeeded by
Professor Claude Crozet, who had been assistant professor of
engineering since October 1, 1816.

Professor Crozet was born in France and was educated at
the Polytechnic School. He introduced descriptive geometry
as a necessary preliminary to the proper study of engineering,
made much use of the blackboard in demonstrations, and
seems to have made use, as far as practicable, of the methods
of the Polytechnic School in developing and teaching the
course of engineering.

The work of all the departments in the Academy was at
this time (1817) greatly aided by the reforms instituted by the
new Superintendent, Major Sylvanus Thayer.

In 1818 there was introduced as a text-book in the depart-
ment A Treatise on the Science of War and Fortification, by
Colonel de Vernon, professor of fortification in the Polytechnic
School, France, and translated by Capt. John M. O’Connor,
U. S. Artillery. ‘This excellent work was used until the
introduction of the works of Professor Mahan. The original
text had been submitted to the revision of a board of distin-
guished marshals and engineers, and then, by order of
FEmperor Napoleon I, was adopted as a text-book of the Poly-
technic and Military School of France. It was in two vol-
umes, with a volume of plates. The first treated of the science
of war in general and field fortification; the second of per-
manent fortification, and in an appendix was given a summary
of the principles and maxims of grand tactics and operations.

The staff records for 1819 indicate the method in which it
was studied.
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I. The class of the fourth year (the first in rank) to be divided for
instruction in the military course into two sections, after the manner
practiced in the other classes of the institution.

2. The first section to be instructed in the entire course of engineer-
ing, military science, and grand tactics in the book now used, and to be
required to execute a series of drawings and plans connected with these
subjects, this course to begin on the 1st of September of each year and
to end on the 2oth of March next ensuing, sooner or later.

3. The second section to be taught in connection with military sci-
ence and grand tactics, field engineering only, the whole of which will
be comprised in the first volume and appendix to the work.

The other books used in the course were in French, and
probably used only as aids to a course of lectures or as books
of reference. They were: Program d’'un Cours de Construc-
tion par Sganzin, translated in 1827, and Traité des Machines
par Hachette.

The regulations of 1821 indicate that at this time the pro-
fessor of engineering taught some of the sections himself.

1o

The professor of * * * . engineering, in order to ascertain the
proficiency of the sections intrusted immediately to the assistants and the
manner in which they have performed their duty, shall occasionally, and
in rotation when there are more than two sections, instruct the sections
intrusted to his assistants, the period for which shall be fixed by the
academic staff and reported to the War Department; and the assistant
professor, when the professor has his section under instruction, shall
take charge of the section usually under instruction of the latter.

Professor David B. Douglass on May 1, 1823, succeeded Pro-
fessor Crozet, who resigned April 28, 1823.

Professor Douglass was appointed second lieutenant, Corps
of Engineers, August 1, 1813. He served at the Academy
as assistant professor of natural and experimental philosophy
June 1, 1815, to August 29, 1820; as professor of mathematics
August 29, 1820, to May 1, 1823, and as professor of engi-
neering May 1, 1823, to March 1, 1831.

The records are not definite as to what was accomplished
during his incumbency, but it appears that the instruction in
civil engineering was much improved.

Professor Douglass resigned March 1, 1831, and was suc-
ceeded by Professor Dennis H. Mahan January 1, 1832.

Professor Mahan graduated from the Academy July 1,
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1824, and was assigned to the Corps of Engineers. He served
at the Academy as assistant professor of mathematics August
29, 1824, to August 31, 1825, and as acting professor of engi-
neering September 1, 1830, to January 1, 1832. Between
1825 and 1830 he spent four years in FEurope studying public
works and military institutions, and was, during one of these
yeavs,a pupil in the military school of application for engineers
and artillerists at Metz, France. ‘The first work of Professor
Mahan was to prepare a suitable set of text-hooks for his
department; he temporarily supplied their places by lectures
and his notes made while abroad.

The first record of a complete set of text-books is found in
the register of 1841, and is as follows: Mahan’s Treatise on
Field Fortification, Mahan’s Lithographic Notes on Permanent
Fortification, Mahan’s Lithographic Notes on Attack and
Defense, Mahan’s Lithographic Notes on Mines and other
Accessories, Mahan’s Lithographic Notes on Composition of
Armies and Strategy, Mahan’s Course in Civil Engineering,
Mahan’s Lithographic Notes on Architecture and Stone
Cutting, Mahan’s Lithographic Notes on Machines (for first
section only). These books, frequently revised, constituted
the basis of the course of engineering during the time of
Professor Mahan. In 1848 he introduced Mahan’s Advanced
Guard and Outposts; in 1858, Moseley’s Mechanics of Engi-
neering, and in 1870 Mahan’s Industrial Drawing.

The instruction was confined to the fourth, or first-class,
year, except during the years 1858 to 1860. The classes of
1859 and 1860 studied civil engineering during the second-
class year, and the class of May, 1861, had no instruction in
civil engineering.

No records are available giving a description of the methods
of instruction, etc., which were in use during the entire time
of Professor Mahan. Professor Mercur states that in 1865-66,
when he was a student, the classes were divided into sections
of ten to twelve men each, each section receiving instruction
for one and a half hours daily between 8 and 11 o’clock a. m.
When engaged in drawing the entire class attended daily
from 8 to 11 o’clock. Each section was under the immediate
charge of an officer, usually of the Corps of Engineers, as
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instructor. ‘T'he professor visited the sections daily, listening
to the recitations, asking questions, making such comments
and remarks and giving such additional instruction as seemed
to him necessary and desirable. By this means he gained a
knowledge of the capacity of the instructors, their methods of
teaching and marking, and was also able to compare the
individual Cadets.

But few lectures were given by Professor Mahan, and these
were restricted almost entirely to short descriptions of cam-
paigns and battles, with criticisms upon the tactical positions
involved. 'The greater portion of his oral and personal
instruction was given to the Cadets during his visits to the
section room.

The course of engineering drawing included the accurate
construction of a number of problems contained in fortifica-
tion drawing and stereotomy, drawings of a canal lock in plan,
section, and elevation, and the plan, section, and elevation of
a half front of fortification, Noizet's Method. The canal lock
and Noizet’s Method were finished as completely as time
allowed, and the sections, slopes, etc., were usually tinted in
water colors. ’

Upon the death of Professor Mahan, September 16, 1871,
Professor Junius B. Wheeler was appointed September 29,
1871.

Professor Wheeler graduated from the Military Academy
July 1, 1855; was first assigned to the cavalry and afterwards
transferred to the topographical engineers. He served at the
Academy as acting assistant professor of mathematics Octo-
ber 5, 1850, to April 27, 1861, and assistant professor of same
September 5, 1861, to June 18, 1863.

During his incumbency the course and method of instruc-
tion established by Professor Mahan remained unchanged in
its essential features. Professor Mahan’s text-books were
revised, new material added, and portions omitted. In
engineering drawing roof and bridge trusses were substituted
for the canal lock and other problems, and the Noizet front
was slightly changed.

Professor Wheeler retired September 29, 1884, and was
succeeded by Professor James Mercur September 29, 1884.
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Professor Mercur graduated from the Academy June 18,
1866, and was assigned to the Corps of Engineers. He
served at the Academy as acting assistant professor of natural
and experimental philosophy August 31, 1867, to F ebruary
21, 1870, and as assistant professor in the same February 21,
1870, to July 31, 1872.

In notes left by him, Professor Mercur states that under
his direction no radical change was made either in course or
methods of instruction. He revised the text-books previously
used to conform to modern engineering practice and the
advance in the science and art of war. A description of his
methods of instruction is found in parts 2 to 6 of this chapter.

Professor Mercur died April 21, 1896, and was succeeded
May 26, 1896, by Professor G. J. Fiebeger, who was then a
captain of engineers and was a graduate of the class of 1879.

As a lieutenant of engineers he served as assistant pro-
fessor of engineering at the Academy from 1883 to 1888.

PArT 2.

The course in the department of civil and military engi-
neering is, as the name implies, divided distinctly into two
parts, viz: Civil engineering, which occupies the first term
of the Academic year, from September 1 to December 31; and
military engineering and the art and science of war, to which
is allotted the second term of the Academic year, from the
completion of the semiannual examinations in January to
May 31.

Throughout the course recitations in this department are
daily on week days from 8 a. m. to 11 a. m., one-half of the
class reciting from 8 to 9.30 and the other half from g.30 to
11, except during the time allotted to engineering drawing,
when the entire class attends from 8 to 11 a. m., with an
intermission of about eight minutes at 9.30.

It is arranged that three hours of study in preparation for
each recitation may be allowed and required.

Covil engineering, September 1 lo December 371 —'Text-
books: Civil Engineering, Wheeler (John Wiley & Sons,
New York, 1884), and Fortification and Stone Cutting,
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Mahan (John Wiley & Sons, New York, 1893). The sub-
jects treated in Wheeler’s Civil Engineering are as follows,
viz: Building materials, strength of materials, framing,
masonry, foundations, bridges, roofs, roads, railroads, and
canals. ‘This text-book has received from time to time
numerous corrections and additions, which are given to the
Cadets in the form of printed sheets and pamphlets, with a
view to keeping this course of instruction in accord with
modern developments and methods in the science and art of
engineering. At the same time, portions of the text that
have become obsolete or which it is thought may be more
satisfactorily presented have been omitted.

In this connection may be mentioned, besides minor cor-
rections, a new treatment of the rolling load, also of the
pressures sustained by retaining walls and of the loads on
bridges and their effects. ‘The subject of the graphical
determination of stresses in framed structures is extended
and improved, and there are issued to the Cadets the follow-
ing pamphlets, viz: Rivets, Riveted Joints, Pin-connected
Joints, and Riveted Girders; Instructions for Truss Com-
putations, and Notes on the Determination of Stresses in
Trusses. 'The first of these takes the place of similar sub-
jects in the text; the other two are for reference and assistance
in the solution of problems. ‘ ‘

That portion only of Mahan’s Fortification and Stone
Cutting which relates to the latter subject (stone cutting) is
included in the course in civil engineering. »

Civil engineering drawing includes generally for the upper
part of the class the computations and drawings for an iron
or steel highway or railroad bridge and for the lower part an
iron or steel roof truss. The time devoted to this drawing is
from about November 20 to about December 11, or from
eighteen to twenty working days.

The higher sections finish the text-book in civil engineering
in 40 lessons in advance,while the lower sections take 42 les-
sons in the same subject. ‘T'his enables the higher sections to
devote more time-to stone cutting than the lower, the numbers
of advance lessons being 5% and 3,respectively, for the higher
and lower sections.
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This is the only difference in the courses of the upper and
lower parts of the class, except that many subjects are more
fully developed by the higher sections and that their problem
in engineering drawing is more difficult.

When a class has advanced about 18 lessons in civil engi-
neering, a lecture is delivered by the head of the department
on ‘“The materials of construction, the use of engineering
formulee, and the limitations and possibilities of the science of
engineering.” No other lecture is delivered during this course.
The Cadets of the first class are, however, given an oppor-
tunity to examine the models and engineering apparatus in
the model room, with their instructors, who explain the con-
struction and operation of the structures shown.

Military engineering, January 1 to May 31, first class.—'Text-
books: Flements of Field Fortifications, Wheeler (D. Van Nos-
trand, New York, 1882); Mahan’s Permanent Fortifications,
Mercur (John Wiley & Sons, New York, 1894); Attack of
Fortified Places, Mercur (John Wiley & Soms, New York,
1894); Elements of the Art of War, Mercur (John Wiley &
Sons, New York, 1894); Fortifications and Stone Cutting,
Mahan (John Wiley & Sons, New York, 1893), of which only
that portion which treats of methods of fortification drawing
is included in this course.

In addition to the above there are issued to the Cadets of
the first class, by the department