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HIEADQUARTERS U. S. MILITARY ACADEMY,
West Point, N. Y., rSeptember 26, 18396.

Sin : I have the honor to submit this my annual report for the Mili-
tary Academy for the year ending September 1, 1896.

PERSONNEL.

The number of offcers and instructors on duty at W~est ·Point Sep-
tember 1, 1896, was 7 professors, 1 associate professor, 55 commissioned
officers, 1 chaplain, 1 sword master, and 1 teacher of music; a total of
66. (See roster appended, marked A.) The number September 1,1859,
was 65. Thze increase during the year was due to a gain of 1_ of~ficer for
duty in the department of law and history, made necessary by the
reorganization of that department.

One professorship became vacant and was abolished. The office of
chaplain was created and filled. In all 20 officers joined during the
year, 3 died, and 16 were relieved.

The Academy has to mourn the loss by death during the year of a
number of it~s most valued mpembers.

On the 10th of' January, 1896i, Rtev. Wiilliamn M. Postlethwaite, chap-- a
lain and professor of history, geography, and ethics, died after a service 
at the Academy of over fourteen years. He had been successful to
a remarkatble degree in awakzening and cultivating religious interest
among cadets, the number of Protestant corn mnnicants at the time of his
death being· 86; the num~ber when he assumed his duties in 1881. is said
to have been 4.. It was the opinion of the academic boardl that he had
been hampered in this great work by his duties as professor, and that the
results would have been still greater if he hadi had no duties other than
those of chaplain. Thzis matter having beciL i~resentedl to Congress by
the W~ar Depatrtment, an act was passed, approved February 18, 1896i,
which enacted, "That so much of section thirteen hundred and nine of
the Revised Statutes of the United States as provides for the appoint-
ment at the United States Military Academy at West Point of one
chaplain, who shall also be professor of history, geography, and ethics,
and one assistant professor of the sa~me, is hereby repealed: Provided,
That the duties of chatplaiin at the Military Academy shall hereafter be
performed by a clergyman to be appointed by the President for a term
of four y~ears, and the said chaplain shall be eligible for reappointment
for an additional term or terms, and shall, while so serving, receive the
same paty and allowances as are now alllowedl to a captain mounted."
Uender this act Rev. H~erbert Shipman was appointed chaplain, and
assumed the duties on the 25th of' April last. The Academy has been
fortunate in securing· his services. The order issued from this office
upon the occasion of Professor Postlethxvaite's death is hereto attached,
marked B.
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On the 21sit of April, 189(5, the Acadtemy sufferedl another hzeavy blow
in the death of James Mercur, professor of civil and military engineer-
ing. Thze order from this office upon thlat occatsion is hereto alppendedl,
markied C. One of the ablest officers in the C~orp~s of Engineers, Capt.
0-. J. Fie~beger, was appoinlted to succeed him as prof'essor on the 4dth
of M~ay last.

On the 13th of' October, [895, a, brilliant an1d promisinig young officer,
First Licut. A. Mi. D'Armit, of the Corps of Enginieers, died after a bri f
service of a few wreeks at the Academy.

Cadet Thomas C. B~utterly, of the thir·d class, died September 11, 1896.
The number of cadets present and absent September 1, 1896, was

332, including 1_ foreigner receiving insti action by special authority of
Coug~ress. This is the largest~ nulmber of cade~tsn tha~t h~ras ever beolngedn
to the Aaccdemny at one time. The nurmber September 1, 18S95, was 3241,
including 1 foreigner. Dnring· the year 19 were discharged for deficiency
in studies, 7 resigned, 1 died, 2" were (lismissed, anld '73 were graduated,
a totatl loss of 1102, while there w~ere admitted in all at the examina-
tions held in Marchz, June, and A ngnst, 110. For the three examinations
referred to, there wer~e appointed in all 30'7 candidates, including 125
alternates. Of these 59 fatiled to appear andl 119 wer~e found not duly
qyualified, either mentally or physically, or both. Of the remaining
129 who passed, 1 declined to takre the oath, and 18 were alternates
whose princip~als also passed, and for w~homl there were therefore no
vacancies, leavingS 110) who w~ere admitted.

The number of cadets now authorized by lawv is 371, omitting the
foreigner. There are therefore 40 vacancies. There will be many more
before the end of the academic year. It is not possible to keep the
corps of cadets full. I beg· leave to renew the recommendationz of
former reports that a moderate incr~ease be made in the number author-
ized by law, such for example as would be obtained by appointing two
at large from each State to be nominated by the Senators representing
the State in Congress.

ACADEMI~C DEPARTMENT'S.

The readjustment of the course of study in the department of modern
languages, by which instruction in Spanish is transferred from the first-
class to the third-class course, was completed during the year. Instruc-
tion in that department is now continuous during the fourth and third
class year~s. Better results are obtained, and this in less time than
under the old arrangement. The time left vacant by this change in the
first-class course, amounting to about 60 recitations, was distributed
among other subj ects, as follows: Twventy recitations added to the course
in law, 22 added to the course in history, 6 to the course in ordnance
and gunnery, and 12 to the course in drill regulations.

Instr~uction in the department of history under the old programme
extended only fromt September to Janu~ary. It had therefore been com-
pleted for the year at the time when the act already referred to abolish-
ing the separate professorship was passed. The instruction in history
and historical geography here~tofore given in that department has been
transferred to the department of law. The advantages of this change
are (1) a, more compact organization, one department being fully able to
perform the duties formerly divided betk~een two, neither of which was
fully occupied; (2;) economy; (3) greater simplicity of administration,it being n.cessaryT~ toC detal asn instructors~~ml officers wosall be satisfac-
tory to only one head of department instead of to two, as before.
M/loreover, the chaplain is left untrammeled in the discharge of his
highly important duties.
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All of the departments have derived great advantage from the
iucreased facilities offtered by the new Academy building. The first
year's occupation of this building is an epoch in the history of the
Academy. The occasion seemed to be a~ppropriate for the preparation
of a full account of the course of studies and methods of instruction
employed here. Such an account, though often needed, is nowhere to
be found in print. I called upon each head of department for a report
which should give for his department a brief histori~cal sketch, a staite-
ment of the present course, the organization of the personnel, descrip-
tion of a recitation, class reports, examninations, and a critical review.
T~hese reports have been prepared wcith care. They present a descrip-
tion of the Academy as anl educational institution, and of the various
sta~ges of its development, which has not befor~e been given, and which
will be of great interest and value to all persons interested in the insti-
tution or in military education_. The reports are hereto appended,
markied D, E, 1, -,Q I, I, K, L;, Mi, and N.

The departments of practical mnilitary engineering and of ordnance
arid gunnery are now the only dlepartmnemits in which the senior assist-
ants receive no extra compensation. It seems but just that in this
respect they should be placed upon the same footing as the other
departments, and that the senior assistants should receive the pay of
captain m~ounted.

THIE LI~EBRAY.

During the year ending. August 31, 630 volumes were purchased for
the library and 779 volumes were presented to it, making a gain of
1,409 volumles. There were returned to the WTar iRecords office 347
vTolumes of the records of the war of the rebellion, 99 volumes of the
same work were transferred to the department of engineering, and 25
miscellaneous volumes were transferred or exchanged, ma~king a loss of
471 volumes. These were all duplicates. The net gain during the
year wats 938 volumes and 218 pamphlets, making the total number of
bookis an~d pamphlets in the library SeptemPber 1, 1896, 39,141 volumes
and 6,132 pamp~hlets.

As )stated in former reports the library has entirely outgrown the
space heretofore allotted to it, and one of the most pressing needs of the
Academy is the reconstruction of the library building. The need
becomes more and more pressing each year. Full plans, specifications,
and estimates for the work were obtained under an appropriation
contained in the act approved January 16G, 1895. As it will be neces-
sary to find temporary storage room for the books while the w~ork is in
prog~ress, th~e Academy will be subjected to much inconvenience, and
in order that that may be krept at a, minimum, the worki when under-
taken should be pushed to completion as rapidly as ~possible. The rec-
ommendation of last year that the full amount of the estimaite, $70,000,
be appropriated at one time is renewed.

The report of the librarian is hereto appended, markied 0. His rec-
ommendation that the salary of the assistant librarian be increased
from $1,200 to $1,500 per annum is concurred in.

HEABL TH.

The health of the command during the year was far fromt satisfac-
tory. There were epidemics of influenza, malarial fevers, measles, and
whooping cough. T'he last two prevailed among the civilians and
enlisted men, and by careful quarantine arrangements were kept out of
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the corps of ca~dets. Besides the deaths alr·eadly mentioned, there were
two deathzs among othle civilians residing upon the post. There were
several cases of appendicitis, and several other desperate illnesses of
various kinds in addition to those which proved f'atal.

The post is well drained and well policed, a~nd its general situation
and condition are the same as in former years, whzen the health was
good. Its water supply is the same, or at least it is derived from the
samne sonrces. The imIprov@ements in the latter which have been in
progress for several years include more perfect filtering arrangements.
Among my estimates for last year wvas an item for permanent filter beds,
·but the afppropriation was not made. It is again submitted this year.

Under special instructions of the W~ar D~epartment an investigation
of the causes of' the prevalence of mnalarial fevers was made during the
month of June by M~daj. Char~les Smart, of the Mledical Department of the
ABrmy. Under dlate .of June 21, Major Smnart rendered to the Adjutant-
General an able and interesting report, in which he attribuuted the diffi-
culty to the water, ant recommended filtration. He expla~ined the fact
that water gathered from the same grounds under apparently the same
circumstances is healthy on e year and unhealthy another by the di~fferent
ef~fects upon the soil and vegetation of differing climatic condlitions. If
hot weather occurs in the early sprinlg, befor~e vegetation has made a
certain advance, the condition of the drainage basins arid of the water
gathered therefrom is diiff'erent from that which pertains when thle spring
season opens gradually and regularly. The opinion of this distinguished
officer is a powerful reenforcement to` that of the authorities here that
·more perfect arrangements for· filtering the w~ater should be provided.
No satisfactory explanation of the many form~s of illness other than
malarial wvith which the lpost has been afflicted has been discovered.

The ~rep~ort of the surgeon is hereto appended, marked P.

DISC~IPLINE.

The state of discipline of' the corps of cadets has been generally
-excellent. Ai f'ew exceptional characters camne into collision w~ith the
authorities during the summer encamn~pment. Two of these were dis-
mlissed, after trial by court-martial, for hrazing new- cadets, and the
others were suitably dealt with. The pr~ecision of mrovemnent of the
battalion and the general excellence of drill in all of the- military
exercises in which cadets are instructed have never been greater than
in the last year. A pr~acticail dlemronstration has been made that the
omsission of thze drills onl Wednesday afteriioons has not bseenl attendedi
by any ill eff~ects to counteract the benefits which were expected fromit. The exhibition drills before the Beoard of VTisitors in June have
never been surpatssed.

ACCOUNTS AND) SUPPLIES.

The system of keeping the accounts and of furnishing the cadets
with supplies continued essentially as heretofore reported. An abund-
auce of good, healthy food in suf~ficient variety was furnished at an
average cost of 53 cenlts per manl per day, inclnding extras for patients
in the hospital. Clothinlg, books, and other articles were furnished of
good quality and usually at low rates. The prinlcipal exception to the
latter rule is the case of drawiug instruments which each cadet is
required to purchase. The price charged for these is $23.05, or more
than half· a mouth's pay. The instruments are imported, none of suit-
able qyuality being made in- this country. The d~uty upon them is 35
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p er cent. Neither the quantity nor the quality should be reduced, and

the price is as low as it can be made if the custom-house dues are paid.
Legislation is recommended remitting the duty.

Attention is invited to the report of the quartermaster and commis-

sa-ry of cadets, hereto appended, marked Q.

O RDNANC@E .

During the year the old ri-fles of the cadets were exchang~ed for the

new magazine rifles, caliber .30. Important additions were made to
the list of models and satmple guns for the general theoretical instruc-

tion of cadets. Much study and labor were employed in the arrange-
inent of the ordnance museum in the new Academy building. Particular

care was given to the preservation of the battle and trophy flags,

which were placed in glass cases he~rmeticatlly sealed. All ofthe models
and war relics were taken from their places of storage, cleaned, repaired,

and set up, and the r~oom was thrown open to visitors. Attention is

invited to the report of the instructor of ordnance and gunnery, hereto
appended, marked R.

IL beg leave to repeat my remarks of last year upon the subject of the

band, the master of the sword, and the ad~jutant of the Academy.

BAND .

By the act of March 3, 1877, the Military Academy band was reduced
to 1 teacher of music and 24 enlisted men, whichz is its present atuthor-

ized strength. Of the enlisted mcii 6 receive $34 per month, 6 $20, and

the remaining 12 $17, with the usual allowances of enlisted men. At
the time of this reduction the band consisted of 1 teacher of music and

40 enlisted musicians, of whom 10 received $34, and the remaining 30

received $30 per month, with the usual allowances of enlisted men. Since

that date every Suxperint~endenzt of the Academy: with perhaps one excep-

tion, and many or all Boa~rds of Visitors have recommended an increase
of the band. To anyone familiar with music it needs no arguiment to

prove that the present numbers and pay are not sufficient. Is a good
band really necessary to the practical efficiency of the Academy, is the

only qluestion which can be asked. The answer is plain when the pur-

pose which the b~andl subserves is considered. Military pomp has a seni-

ons and practical object--the cultivation of the military spirit. It is in

the sarme categ~ory wvith patriotic songs, discipline, and monuments to
dead heroes. There is no more essential part of it than good music. I

recommend that the band be restored to the numbers and pay which it

had b~efore the reduction in 18177 I recommrend further thzat the leader

receive the rank, pay, and eomlum~ents of al second lieutenant of infatnt~ry.
The increase is desired not for the purpose of gratifying an idle vanity

or merely to provide pleasure, but to improve the finer polish given to
the finished product of the Academy.

MASTER OF THE SWTORD.

The swordmnaster is also the instructor in gymastics and swimnminzg.

He is a civilian, appointed by the Secretary of War. The present
incumbent has worked up an admirable course of gymastics for the

corps of cadets. His system of calisthenics has been adopted by the
Wasr Department for the use of the Armny. He is reqluired to preserve

discipline and to exercise control of cadets while under his instruction.
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It would greatly strengthen his hand if he should have military rank,
and, in view of the great and increasing importance of his department,
I recommend that legislation be solicited giving him the rank, pay, andemoluments of a first lieutenant of infantry.

ADJUTANT OF THE ACADEMY.

The adjutant of the Academy is also secretary of the academic board,
and upon occasions of ceremony acts as aid-de-camp to the Superin-tendent. His duties are at least as important as those of an assistantprofessor, and they are more. onerous, whi~le his personal expenses are
greater. It seems but just that the officer holding this position shouldreceive the pay of captain, mlounted, as in the case of assistant pro-
fessors. Legislation to that e~ffect is recomlmendled.

WArTER SUPPLY.

Good progress was made during the year in the construction of the
new reservoir. The body of the main dam was completed and the copingset. The work remaining to be dlone upon this structure includes the
parapet wall, paving carriage way on top, building the overflow andspillway, and the road connections at the end. An estimate of funds
for completing the dam is submnitted. Good progress was made in therem~oval of the deposit of soil and p~eait in the reservoir basin under an
appropriation for the current year. It is hoped that this work, will be
completed by December 1, and that the rese~rvoir may be used for thestorage of water during the current year. The recommendation con-ftained in my last annual report that ftilters of adequate size be pro-
vided is renewed. An estimate for that purpose is submit~ted.

Attention is invited, for details, to the report of the instructor of
practical military engineering, hereto appended, marked S.

]3UILDINGS~ AND GROUNDS.

Important improvemdnts in the grounds were made near the cadet
barracks and the Academy building, the streets being cut down and
regraded, and a sidewalk of artificial stone being laid to embrace the
fronts of both buildings. The grounds near the new quarters for
unmarried off~icers were rearranged, graded, and sodded, and a con-crete walk was laid. M~any minor improvements were made. A~tten-
tion is invited to the report of the quartermaster, heretofore appended,
marked T.

The new figure of Fame for the battle monument was finally received
and placed in position in May last. The new tablets, carrying thenames of the enlisted men, were accepted and placed about the same
time. The monument is now completed in a manner worthy of theplace it occupies and of the names it perpetuates. Arrangements for
dedicatin~g it are still to be made.

Bids were again invited by public advertisement for the construction
of the Cullum Mnemorial Hall, and a contract was made with the Probst
Construction Company on the 22d of January, 1896. The contractors
began the work promptly and have pashed it with commendable
energy. By the 1st of September the walls of the basement and sub-basement had been completed, the cut stone for the main building
had arrived in large quantity, and several courses of it had been set.
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ESTIMATES.

The estimates for the next fiscal year are essentially the same as those

of last year. To the list of costly improvement~s such as the recon-
struction of the library building, new wa~ter main, new filter beds, and

completion of the new reservoir, it has been necessary to add the
reconstruction of the south dock. iAmong the less costly improve-
menlts an item has been added for placing electric clocks in the

Aadscemy buildling, public offices, and batrracks wvith a viewc to the dtis-
tribution of time by moderu methods. A. few of the least pressing
items submitted last year have been omitted this year, in Ordler to

keep downl the total, which is considerab~lly larger than the amount
appr~opriated for the current year. The necessity of each itemu is
explained in the remarkls accompanying the estimates.

CONCLUSION.

In conclusion, I have to repeat my report; of last year that the
Academny is in a flour~ishing condition. It is passing througfh an era of
improvement, so tar as its equipment and outward physical condition
are concerned, due to th~e greater liberality of Congress in recent
years. The curriculum, both theoretical and practical, is the res~ult of
many years' experience, and has proved itself well adapted to the

objects of the institution. Improvements in that direction are less
rapid and less radical than in the other, but there also the Academy is
advancing, as will appear from a perusal of the appendices already
referred to as attached to this report. The professors and o~fficers are

accomplished, each in his sphere, and devoted to their woork, and
deserve well of the Governm~ent.

'Very rispectfully, your obedient servant,
0. I~I. ERNST,

Colonel of Enginzeers, S'jeri~ntende/nt.

The ADJUTANT-GENERAL, UNITED STATES ARMY,
W;ashi~ngton, D. C.

LIST OF" APPENDIXES.

A.-Rtoster of officers.
B. --Obituary order. Professor Postlethwaite (G;. 0. 1,11. S. MI. A., January 11, lS¶96).

C.--Obituary order. Professor Mercur (G. 0. 8, U. S. M. A., April 22, 1896).
D.-Prof'essor Miclije's report.
E.-Professor LaLmed's report.
F.--Professor Bass's report.
G.--Professor Tiliman's report.
H.-Lieutenant-Colonel Mills's report.
1.--Professor Woodi's report.
K.-Professor Davis's report.
L;.--Professor Piebeg~er's report.
M.--Captain Luski's report.
N.--Captain Bruff''s report.
0.--Report of librarian.
P.--Report of surgeon.
Q.--Report of qyuartermaster and commissary of cadets.
R.--Report of instructor of ordnance and gunne~ry.
S.-Reeport of instructor of practical military engineering.
T.--Report of quartermaster.



UNITED) STATES MILITAIIY AlCADEMY,
WEST POINT, NEW3 YORK(.

SUPERINTENDENT.

Col. 0. H-. ERNST, Lieutenant-Colonel, Corps of Engineers.

MILITARY rSTAFFE.

Capt. WILBER. E. WILDER, Fourth C~avalry, adjutant of the Military Academy andof the post; recruiting officer; commatnding band and detachment of field music.Capt. WILLItAIV F. SPUEGINT, Twenty-first Infantry, treasurer of the Military Acad-emy, and qu~artermaster and commissary of cadets.
Capt. .JOHN B. BELLINGER, assistant quar'termaster, U. S. A., qruartermaster of theMilitary Academy and of the post; dlisbursing offcer.
First Lieut. BARRINGTON K. WE1IST, it aarcmisr n raue;charge of post exc~hange. . ,SitCaarcmisyantesrr;n

First Lieut. WILLIAMrWIE, lvnhIfnrassatt h yatratrand o~fficer of p~olice. WEGElvnhIfnrassatotequtrmtr
Maj. GEORG;E H. TORNEY, surgeon, U. S. A., surgeon.
Capt. CHARLEiS F. MASON, assistant surgeon, U. S. A.Capt. CHARLES WILLCOX, assistanlt surgeon, U. S. A.

ACADEMIC STAFF.

Professors whose service at the Academy as professor exceeds ten years have theassimilated rank of colonel, and all other professors the assimilated rank of lieutenant-
colonel.

D~EIPARTIMENT OF NATURAL AND EXPERIiMENTAL PHILOSOPHY.

Peter S. Michie, professor (February 14, 1871).
Capt. Williaml B. Gordion, Ordnance Department, assistant professor.
First Lient. Henry C. D~avis, Third Artillery; Second Lieut. Joseph T. Crabbs,Eig~hth Cazvalry, instructors.First Lient. Siamuel D. Freemuan, Tenth Cavalry, in charge of observatory and

astroaomical observations.

DEIPARTMENT OF D)RAWITNG.

Charles W. Lamedl, professor (July 25, 1876).FEirst Lient. Charles B. Hagadorn, Seventeenth Infatntry, assistant professor.Second Lient. Ht-orace M. Reeve, Third Infantry; Second Lieut. Walter C. Babcock,
Eighth Cavalry, instructors.

DEIPARTMIENT OF MATHIEM\ATIS

Edgar XV. Bass, professor (April 17, 1878).
Wright P. Edgeorton,' associate professor (July 1, 1893).First Lieut. Daniel B. Devore, Twenty-third InfaLntry, assistant professor.
First Lient. Charles P. EIchols, op fEgnes eodLet ereBaey

Second Artillery; Second Lient. Jay E. Hoffer, Third Artillery; Second Lient.Willian IM. Cruikshankr, First Artillery; Second Lient. John Hl. Rice, Third Cavalry;Second Licat. Dav~id M. K~ing, Fourth Artillery; Second Lieut. John W. Joypes, FifthArtillery, instructors.

A .ssociate professor with ratnk of captasin.
10
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DEPARTMENTT OF CHEMISTRY, MINERALOGY, ANUD GEOLOGY.

Samuel E. Tilimnan, professor (December 21, 1880).
First Lient. Richmond P. Davis, Second Artillery, assistant pr"ofessor.

First Lient. Edgar Russel, Fifth Artillery; Second Lieut. Palmer E. Pier~ce, Sixth

Infantry; Second L-ieut. William R. Smith, First Artillery, iustructoirs.

.DEPARTMENT OF" TACTICS.

Lieut. Col. Samuel M. Mills, captain Fifth Artillery, commandant of cadets and
instructor of tactics (Septemiber 1, 1892).

Capt. James Parker, Fourth Cavalry, senior instructor of cavalry tactics.
First Lieut. Alexander B. Dyer, Fourth Artillery, senior instructor of artillery

tactics.
FCiirst Licu~t. Granger Adams, Fifth Artillery, assistant instructor of tactics, com-

manding company of cadets.
First Lieut. Wilds P. Richardlson, Eighth Infantry, senior instructor of infantry

tactics.
First Lieut. William Hl. Allaire, Twenty-third Infantry, assistant instructor of

tactics, comrmaznding· compan~y of cadets.
First Lieut. Willardc A. Holbrook, Seventh Cavalry, assistant instructor of tactics,

commalnding· compatny of cadets.
First Lieut. Robert L. Howze, Sixth Cavalry, assistant instructor of tactics, com-

manding compabny of cadets. f
First Lieut. Maitthew C. Butler, jr., Seventh Cavalry, assistant instructor of cav-

alry tactics.

DEPARTMENT OF MODERN LANGUAGES.

Edward E. Wood, professor (October 1, 1892).
First Lieut. Charles H. Hunter, First Artillery, assistant professor of the Spanish

langSuage.
First Lieut. Peter E. Ta'sub, First Cavalry, assistatnt professor of the French

lang~uage.
First Lient. iMarcus D. Cronin, Twenty-fifth Infantry; Second Lient. Samuel C.

Hazzardt, First Artillery; Second Lieut. William R. Smedberg, ;jr., Fourth Cavalry;
Second Lient. Edwardf B. Cassatt, Fourth Cavalry; Second Lient. James M. Wil-
liams, First Artil1 cry, instructors.

DEPARTMIENT OFE LAW AND HISTORY.

George B. Datvis, lieutenant-colonel and deputy judg~e-adlvcate-general,, U. S. A.,
professor (Augus~t 20, 1895). (By assignment under act JTune.6G, 1874.)

First Lient. Barringrton K.( Wlest, Sixth Cava~lry, assistant- pr~ofessor.
First Lieut. W\alter A. Bet~hel, Third Artillery; Second Lienrt. Frank G. Mauldin,

Third Artillery; Secondl Lient. Robertson Honey, Fourth Artillery, instructors.

DEPARTMENT OF CIVIL AND) MILITARY EINGINEERING.

G~ustav J. Fiebeger, professor (M~ay 4, 1896).
First Lieut. Thomas H. Rees, Corps of Engineers, assistant professor.
First Lieut. Firancis H. Shunkr, Corps of Engineers; First Lient. Chester Harding,

Corps of Engineers, inst~ructors.

DEPARTMENT OF PRACTICAL MILITARY ENGINEERING.

Capt. James L;. Luskr, Corps ofEngfineers, instructor (March 31, 1S93).
First Licut. E. Eveleth Winslow, Corps of Engfineers, assistant instrnctor.

DEPARTM\ENT OF` ORDNANCE AND GUNNERY.

Capt. Lawrence L. Bruff, Ordnance Department, instructor (August 17, 1891).
First Lieut. John T. Thompson, Ordnaince Departmoent; Second Lient. Henry D.

Todd, jr., Third Artillery, assistant instructors.

CHAPLAIN.

Rev. Herbert Shipman (April 22, 1896).

Herman J. K~oehle'r, master of the sword.
George Essighe, teacher of music.
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L~ist of offlicer~s, woith rellative r·ank, at the Unitedl States Mi'itacry Acadlemz.

Names. ~~~~~~~~~~~~~~~On duty atNames. ~Corps or regiment. Academy
since--

Colonels.

Ernst, Oswald H -..~.~ ~ Corp~s of Engineers-Apr. 1, 1893Michie, Peter S.~....._. Professor (F3eb. 14, 1871)-Apr. 23, 1867Lamnecd Charles W -. .... Professor (July 25, 1876)-An.. ... ,~~~~~~~~~~Bg. 28, 1874Bass, Edg:ar WV..._. -_. Professor (Apr. 17i, 1878)-.........~ ~ _~~~~~~ Sept. 15, 1876Tilirnan, Samnel E....... Professor (Pee. 21, 1880).Aug. 28, 1879
Lieutenant -coleonels.

Mills, Samuel M..~.,... Captain, Fifth Artillery, commandant of cadets... .~~/Sept. 1, 1892;-Wood, Edward E...,., Professor (Oct. 1, 1892).Aug. 28, 1889Davis, G~eorgie B.....~~. Professor (Aug. 28, 1895)~........~~~~~~~~ Aug. 20,1895Fiebeger, Gustav J...,. Professor (May 4, 1896).Milay 10, 1896

MaiZcjor.

Torney, Georg~e H...... Surg~eon, Medical Department. ..... _ ~~~~/ July 17, 1894
Cap~tains.

Spurgin, Williamn F.... ITwenty-first InfantrySet 2, 1881Luak, James L .... ,~_.(dC~orps of Eng~ineers.Mar. 11, 1893Parker, James.. . F....~ Lourth CaLvalry.Aug. 15, 1894Bruxff, Lawr·ence L.....~ Ordlnance Dep~artment..~~... .~~~_~~~~~~~~Aug. 17, 1891W~7ilder, Wilbe~r E....~~.. Fonrth Cavalry.Ma 15, 1895'Gordon, W~illiam B.,,...Ordnance Department..~~.~~.~~~~~~~~_IIIAug. 20, 1894Edg~erton, Wright P~..._.Associate professor (July 1, 1893).Jn 28, 1889Miason, Charles F......~~ Assistant surgeon, Medlical Department.._~. ... , jJuly 16, 1894Bellinger, John B.,..Assistant quartermaster, Quartermaster's Department. Sept. 17, 1894
WFilicox, Charles .. ... , Assistant surgeon, Medical DepartmentMa 2, 1895Shipman, .Herbert..-,.. Chaplain (Apr. 22, 1896i).Apr. 25, 1896

~First lieutenants.

Dyer, Alexander B..F.,.Eourth Artillery~.An.,.....~~~~~~_~~_Bg. 31, 1892Adams, Graugfer.,,,,., Fifth Artillery . .... ,,.. ..~~~~~~~ ~ July 15, 1895Hunt~er, Charles H..... .First Artillery.A-------------------- ug. 28, 1896Freeman, Samuel D..~.~,, Tenth Cavalry.--------------------- June 19, 1893Richardson, W~lilds P...... Eighth Infantry.-------------------- Feb. 10, 1892Rees, Thomas H......,.Corps of Engineers.A--------------- ·:.. ug. 22, 1893AlIlaire, Williatm H...., Twenty-third ·Infantr y.·-----..-. -.- ,.,,June 15, 1893Thompson, John T ..... ,.Ordnance Depatrtment~.A..~...~,~~~_~~~ ug. 20, 1896Davis, Henry; C.~..,.. I Third Artillery.---------·-----------Do.
West, Barring~ton KI .... Sixth Cavalry -·------------. ------ F~eb. 18, 1893Shunk, Francis R. ~..... Corps of EniSineers.An·--- ·-----------... Bg. 20, 1895Holbrook, WCillard A.... Seventh Cavalry.A---·--------------- ug.~ 29, 1892Devore, Daniel B .,.....Twenty-third Inafantry~ ,.Do.,,,,~~___~_~__ ,Traub, Peter E ..... ,,, First Cavatlr~y.--------------------Nov. 11, 1892Davis, Richmond P.. S...,~econd Ar·tillery.Aug.------·---- ·-----. L~r 17, 1891Russel, Edgfar. ~..... _ Fifth Artillery.-------·------------- Aug. 22, 1893Winslow, E. Eveleth.... Corps of Engmneers.----·------ ·-------. May 12, 1896Weigel, WTilliam .. ... ,,~ Eleventh Infantry.--·------- ----------. iApr. 9, 1894Cronia, Marcus D.......Twenty-fifth ~Infan~tryAu.2,19Hardingf, Chester....,.,. Corps of Engineers.A---------- ·-------- ug. 20, 1896Howze, Robert L .,,,. Sixth Ca~valry.------------------ ·-- Mar. 24, 1896Echols, Charles P..~..,.,Corps of EnP~ineers.A------------------- ug. 20, 1895Hlagadorn, Charles B -- _.. Seventeenth Infantry.A-----·---------.- ug. 20, 1894Butler, Maztthew C., jr -..,,lSeventh Cavalry.June 15,1893Bethel, Walter A --..... Third ArtilleryAug. 20, 1894

ISecond lieutenants.

Todd, Henry D., jr~...,,Third Artillery.Aug._ 20, 1894Mauldin, Fiankz G.do.Aug. 20, 1896-dCrabbs, Joseph T...,., Eighth Cavalry.------------·-------- Sept. 7, 1896Pierce, Pazlmer E...~.,,.Sixth Infantry.------------ ·------. Aug. 20, 1895Blakely, George ... ,.. .Second Artillery.A-·------------- ----. ug. 20, 1896Hoffer, Jay E :., __Third Artillery.·------------------Do.
Smith, Wililiam Rt..... First Artillery.Nov. 11, 1895Reeve, Horace M......,. Third Inlfantiy.Aug. 20, 1895.Cmuiksaha~nk, William M ... First Artillery.A~.~.,...,,~ _~~~_~_ ug. 28, 1895Rice, John H ~.~~. ... _Third Cavralry. ----.-. IAug. 20, 1895King, David M....._..Fou(rth Artillery.Aug. 20, 1896Hazzar~d, Samnuel C .,,,.,.First Artillery-.A-..·,,,, __.~ ~ __~_ ug. 20, 1895Smedberg;, W~illiam R., jr ~-. Fourth Cavalry.Aug. 20, 1896Honey, Rtobert~son.Fourth Artillery.Do.Babcock, WValter C...._ Eighth Cavalr.Do
Cassatt, Edward B3.~..., Fourth Cavalry.Aug;. 20, 1895~Williams, James M.,...,First Artillery.Aug. 20, 1896Joyes, John W..-......Fifth Artillery.Do.

*Relieved from duty at the ~Military Academy September 12, 1896.
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TROOPS.

Battaclion of cadets.

Lieut. Col. Samnuel M. Mlls, captain, Fifth Artillery, cormmanding.
Company A, First Lieut. Robert L. Howze, Sixth Cavalry, commlanding.
Company B, First Lient. Williatm H. Allaire, Tw~enty-third Infaintry, com~manding·.
Company C, First Lieut. Graugerr Adams, Fifth Artillery, commanding.
Company D, First Lient. Willard A. Holbrook, Seventh Cavalry commra~nding.

Hosp3ital corlps.

Maj.~ GeC?~orge H. Torlney, surge=on, U., S. A., commandling.

Capt. Chatrles F. Miason, assistant surgeon, U. S. A.
Capt. Charles WVillcox, assistant surgeon, U. S. A.

U~nited S-tates Mlitary Acade~imy detachmenzt of arm~~y serviice m1·en~.

Capt. John B. Belliuzger, A. Q. M., cjnartermaster, commanding.
First Lient. W~illiam Weigel, Eleventh Infaintry.

Compnz~y E, battaklion of enzgineers.

Capt. James L. Lush, Corps of Engineers, commanding.
First Lient. E. Eveleth WinslowR, Corps of Engineers.

Uniz·ted States Military Acad~emy detacchment of or'dnance.

Capt. Lawrence L. Bruff, Ordnaznce Depatrtment, conmmanding.
First Lient. John T. Th~ompson, Ordnance Department.

Uinited States Military Academy detachmzent of ca~valry.

Capt. James Pa~rker, Fourth Cavalry, commanding.
First Lieut. Robert L. Howze, Sixth Ca~valry (on temporary duty).
First Lieut. Matth~ew C. Butler, jir., Seventh Cavalry. Relieved from duty at the

Military AIcademy2S September 12, 1896.

UTnitedl States M~iitary' Academy band and detachmne~nt of fielrd muzsic.

Capt. Wilber E. Wilder, Fourth Cavalry, comma~nding.

HEADQUARTERS U. S. MILITARY ACADEMY,
W~est Point, N.T Y., Sep~tember· 14, 1~896.

Official:
'W. E. -WILDER,

Cap~tain, F~ourth, Cavalry, Adljutacnt.

GENERAL ORDERS, HEADQUARTERS U. S. M~ILITARY ACADEMY,
No. 1. WZest Po~int, NV. Y., Janucary ~1, 1896.

The acting superintendent announces with sorrow to the officers and cadets of the
United States Military Academy the death of the Rev. William M. Postlethwaste,
D. D., chaplain and professor of history, geogrraphyG, and ethics of the United Sta~tes
Military Academy, at West Point, N. Y., ait 9.30 a. in., on the 10th instant.

Professor Postle~thwaite graduated from Kienyon College, Gambier, Ohio, in 1862,
and from the seminary at same place Thur years later. H~e immediatelyr entered the
ministry and labored faithfullly in his chosen profession unltil appointed to the chap-
laincy and professorship at the United States Military Academy, December 21, 1881.

His services at the Academy since that date have been faithful, zealous, and effi-

cient, and form a bright page in the history of the institution. His sterling sense of
duty, his frank, manly character, together with his genial and sympathetic nature,
gave him Teady access to the friendship and con-fidence of his associates and pupils.
These admirable traits greatly enlarged his opportunities and nsefulness for good in
every relation.

The general attendance and voluntary interest in religious exercises of every kind
during his entire service at the Military Academy have constantly borne testimony
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to his great moral influence with cadets. It is one of the noblest results of his serv-ice that this beneficent influence continues and lives after him to the increasing
advantage of the institution and of the Army.

He labored conscientiously and unselfishly for the ~good of the Academy. In his
death his pupils lose an able teacher, considerate friend, and safe counselor, hiscolleagues a capable and ever-courteous associate, the country a ready and devotedservant.

The officers and professors and the officers of the battalion of cadets will wear the
usual badge of military mourning upon the sword hilt for the period of thirty days.By order of Lieutenant-Colonel Mills:

WT. E. WtILDER,
Captainz, ~Fourlth Cava~lry, Adjuietant.

C.
No.ERB OR~.R HEMADQUARTERS UJ. S. MILITARY ACADPEMY,No. 8. ~ ~ ~ ~~~~t~~est Poin~t, N. Y~, A~pril 22, 18S96.

The Superintendent has to make to the officers and cadets of the Military Academy
the painful announcement of the death yesterday at Fort Monroe, Va., of JamesMercur, professor of civil and military engineering.Professor Mercur was graduated at the Military Academy with distinguished
honor June 18, 1866, and appointed to the Corps of Engineers. He served as assist-
ant engineer npon the survey of the Northern Lakes, October 1, 1866, to August 23,1867; at the Military Academy as instructor in philosophy, August 31, 1867, to July31, 1872; with the engineer battalion at Willets Point, N. Y., Augrust 3, 1872, to July31, 1876; as assistant engineer in the removal of obstructions at Hell Gatte, NewYork Harbor, and upon other civil works and upon fortifications in New fYork,
August 5, 1876, to June 14, 1881; in charge of various river and harbor improve-ments, defensive works, and surveys in Virginia and the Czarolinas, June 15, 1881, to
March 31, 1884; and of similar works in New York, April 1, 1884, to Sjeptember 29,1884. The great ability, sound judgment, and high personal character displayed byhim in all of: these varied duties led to his appointment in 1884 to the chair whichhe afterwards so nobly filled a~nd which he has just vacated by death.

The Military Academy has never sent out a grradluate exemplifying to a, higherdegree the qunalities of truth, courage, loyalty, faith, and charity, which it aims tocultivate; nor has it ever received back, to aid in the transmission of its traditions
to others, any more perfect character than James M~ercur. Firm but gentle, acutebut charitable, critical but symlpathetic, he colmmanded the love and couzfidlence ofall. To the cadet he was the kind and lucid teacher, to his colleagues the genial
and clear-headed friend, to his commanding offticer the able and trusted support.
To all of these his death is a severe personal loss.

The officers of the Academy and of the battalion of cadets will wear the usualbadge of mourningi upon t~he sword, hilt for thirty dlays.
By order of Colonel Ernst:

W.~ E. WIrLDER,
Cap~tain, FIiourlth Cavalry, Adju~tant.

UNTITED STATES MC'ILITARY ACADEIMY,
West Po~int, N. 17., Jun~e 25, 1896'.SIR: In accordance with the provisions of the circular dated October 3, 1895,

Headqluarters United States Military Academy, I have the honor to submit the fol-
lowing report:

1. HIISTORICAL SK(ETCH OF THE DE~PARTMENT OF NATURAL, AND EXPERIIMENTAL PHI-
LOSOPHY, UNITED, STATES MILITARY ACADEMY.

Its origiu is to be fouud in the act of Congress, April 29, 1812, reorganizing theMilitary Academy, where provision wRas made for one professor and one assistantprofessor of natural and experimental philosophy. From the time of the founda-
tion of the Academy, in 1802, till the passage of this act, natural philosophy con-stituted no part of the course of instruction, although occasionally some of the moreadvanced students were taught mechanics and practical astronomy from " Enfleld'~s
Institutes of Natural Philosphy."
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Four professors have admiuistered this department since its establishment, and its
history canl probably be best outlined by considering each administration in suc-
cession.

(a.) iea~t. Cot. Jar~ed Ma~ns~fieldl, Corps of EInglineers, pr~ofessor· fr~om October 7, 1812, to
An gust 31, 1828S.

Mansfi eld, after gradiuatin g at Yale C ollege, taught matheniatics, navigation, and the
classics at New Haven and at PhiladeAlphia. 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
m~at~hemathics. He was then detached to do dut~y 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 commiission J uly 23, 1810. Although his
appointment as professor occurred October 7, 1812, he did nrot enter upon his duties
until April 10, 1814.

But little information is obtainable from the staff r~ecords in regard to the details
of instruction in this department during the administration of Mlansfieldl. TIhe
regulations atpprovedl J tly 2, 1816, by Secretary of WTar Crawfordl, provided for
"Philosop~hy, embracing m-echatnics, hydraulics, pneumatti~cs, optics, chemistry,
magnetism, and astronomy." Tlhe standard of ptroficiency, though not very high,
was apparently somewhat difi~cult of attainlment, dlue matinly to a lack of competent
instructors; for, 9 members of the class examined in Jurne, 1818, were requniredi to
review the course in philosophy, 6 to review it with the condition of passing it at
the coming winlter examinatioon, and 3 wer~e tunmed back to the next class, making
18 ont; of a class of 383 not well qualifiedl.

In the January examination (1819) only 18 were foundn well quali-fiedl in Greg~ory's
mechanics, 7 imperfectly qualifiedl, 7 dleficient, and 6 grossly deficient. From this
time on the class was so arranged that the bett~er qualified men were placed in the
first section and the others in the second section. The sections contained 19- or 20
men each and recited two hours. Up to the suxmmer of 181'7 the instruction in phi-
losophy is stated to have been of the most elementary: c~haracter, "not a few gr·adu-
ates leaving the academy w~ithlout havingf had any instruction wnhatever therein, and
that the only apparatus in the professor~s possession to illustrate his subject were a
·field transit atnd a clock."

"LEnfieldl's Inlstituztes of N~atural Philosophy " appears to have been the first text-book
nsed in this department for instructionl, but inl the fall of 1818 a treatise on mechan-
ics, by Dr. Olinthus Greg~ory, of the R2oyal Military Academy, Woolwich, was intro-
duced and taught to the -first section of the class. It wasA apparently too difficult
*for the second section, for we find recorded "Cadlet NVT. M~orr~is, at present of the
third, but late of the second class (haiilug b~een reduced on account of inability to
prSoceedl in Gregory), prayed to be restored to the second section of the second class
onl the ground that that section would hereafter study only Enfield, in which he gave
assurances of capacity to succeed."

Owing apparently to the unsatisfactory progress mlade in the study of philosophy,
-a committee consisting of Professor MansfieldZ andl Assistant Professor Douglass wa:s
appointed to revise the course; their report approved, and adopted by the academic
booard April 19, 1819, wyas as follows:

"First. The first section, as nowv organized, to study and review the mechanics of
IDr. Gregory, embratcing the subjects of statics, dynamilcs, hydlrostatics, hydlrodlynam-
ics, 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 coni-
menceinent of the winter exam~ination of this class in JTanuary.

"rSecond. The second section in the samie t~ime to go through with a corresponding,
but more easy and familiar, course of mechanics, inchluding hydrostatics, hydraulics,
and pneumatics. The text-book for this purpose it has not been1 in the powser of the
committee as yet, to decide certainly upon. They have reason to believe, hlowev~er,
that Parkinson's Mechaznics, of which they have ordered a copy from Englandl, will
be found suitable and they propose a temporaryv course out of the books now on hand
until this point can be determined.

"LThird. From the close of the winter examuinatfion to the 20th of Februxary follow-

ingr, sooner or later, both sections to study Hauy's Philosophy; this will comprehend
the subjects of optics, electricity, galvanism!, magnetism, and meteorology.

"~Fourth. The remaimider of the academic year, with thle exception of one month
for reviewing, to be dlevoted by both sections to a course of descriptive, physical,
and practical astronomy, omitti~ng only the more profound parts in the course for the
second section-. On this sub~ject the committee have hopes of finding a suitable
text-book in WI~oodhonse's Astronomy, a copy~ of which will be examinedl as soon as
it can he received fr~om England, and reported on3 in season for the next cla~ss.
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"CFifth. Should the genius and capacity of the first section be such in any instance
as to aiffordi a redundancy of time, the commnittee propose to conduct them through
the more valuable portions of Newlton's Pr·incipia (Davis's edition)."

On the 29th of Januar~y, 1820, the academic board adopted a definite course in
philosophy based upon the treatise of Dr. Gregory, as follow~s:

"'Statics,-Eiquilibrliuml of forces; center of gravity; mnechaznical powecrs; strength
arid stress of materials; theory of arches.

" Dyrmcoazics.-Priuciples of uniform and variable motion; law~s of fallingf bodies;
motion of projectiles in vazcuo; vibrattions of pen~dtulum; cermtr al forces aultl theory
of planetary mlotion; percussion, and the phenomnenat of rotation of bodies.

'Kaydr~os tat~ics.-The-l pressure of fluids; spe citi c gravity; theory of the s tab ility of
vessels.

"H),d~rl·odyn~lamicsics an·d hydra ulics.-Theory of effl uent flunids; princi ples for estimnat-
in~ the force, motion, and resistance of fluidls; applcation of these princiiples to
the consatruction of water mlills anil other hydlraulic workrs.

"'Paeeiaatics.-Compression, density, andi elasticity of air; theory of acoustics;
constitution of the atmzosphere and physical caulses of winds, etc.; measurement of
heights by the barometer; theory of pumps.

"M~achzinbery.-Applicatio nl of philosophica~l principles in the construction of the
steam enginie, pile engine, etc., and to the construction of the powers and maximum
effects of ma;~chines. Experimental in vesti o'ation of the properties of heat;

"Experimental investigation of' tbe principles of comlmonl and galvanic electricity;
"Experimnental investiuzation of thle principles of matgnetism.
"Op~ltics.-G~eneral principles of light and colors; refra~ction and reflection of light;

theory and use of lenses; construction of optical instrumeonts as telescopes, micro-
scopes, etc.

"Ad.str·onom~y (descriptive~r aud phylsicai).--General account of the solar system andl of
the celestial a~nd terrestrial spheres; umotions of the earth and the various appear-
ances and vicissitudes arising from them; solution of problems on the globes; figure
of thle earth; euluation of time; motions, phases, and irregularities of the moon;
eclipses of the sun and umoon;; theory of the tide; physical causes of the motion of
the planets, satellites, and comets, and deterumination of their orbits; the fixed stars;
theory of' the connectionsu arising from parallax, refraction, aberration, precession,
anil no-ta~tion.

"~Practical astr~oazomy.-Application of spherical trigonometry to astronomy; use of
instrumlents andl tables; observations for time, azimuth, etc.; ditfferent; methods of
determining geographical points; application of astronomny to navigation, and the
construction of maps.

"Th~e instruction in natural philosophy, like that in mnathematics, will be propor-
tionatl 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~ remar~kably good one.

It seems, however, that it proved too diffcult for the lower section, as Bridge's
Mechanics was adopted January 22, 1824, for the lower sections. Professor Mansfield
wats much beloved and respected by the cadets and deenmed an efficient instructor.
He was extremely nearsighted and of such a, delicate structure as to convey the idea
of decrepitude; his manner was very gentle, and as a professor he was by no means
rigid. As an astronomical observer he was qluite renowned, and he had been engaiged,
before coming to the Academy, in extensive surveys of boundary lines.

(b) Edwar~ld H. Cou~rtena~y, second lieuctenanzt of enegineers, actinzg professor fr~om SeptemEber· 1,
1828, to February· 16, 182"9, and proqfessor from Fiebruary? 16, 1829, to December 31, 1834.

The staff records embracing the period of Professor Courtenay's administration are
lacking in definite information in regfard to the text-books used by the different sec-
tions of the clmass, and the timles of their adoption by thte academic board. For
example, no record has been found of the introduction of Francoeur's Traitfi md1-
mentaire de M~Zcanique; yet it is certain that the first section studied this book in
the fall of 1830, and presumably for some yeazrs thereafter; for in G-eneral Cullum's
Biographical Register of the G~radua~tes of the Military A~cademuy, in Courtenay'vs
record, it is stated that "the lower sections of the class studied Boucharlat's TPraitd
de M~1Ccanicue, which Coortenay in 1833 translated into English and made additions
and emnendations to adapt it to the use of the cadets of the Mlilitary Academy."' The
French edition of Boucharlat w~as adopted as a text-bookr June 23, 1831, and the trans-
lation on the 12t'h of June, 1833. The only other changes in text-books were Brew7~-
ster's Optics, adloptedl June 16, 1832, and Gummrere's Astronomy, in place of Fatrrar1's,
June 16, 1834.

The points of special importance to be noted durinlg the administration of Professor
Courtenayv are that the text-bookis used were of a very high grade, involving the use
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of the calculus, and thus permitting the adoption of the analytic methods of inves-
tigation in place of the g~eomnetrical previously emnployed, and the evolution of a
course especially adapted to the needs of a military education. Courtenay was pecu-
liarly fitted for this task, for he was exceptionally able, erudite, and clear in his
methiods of instruction. It wras extremely unfortunate for the interests of the
Aca~demy that the needs of his growing family forced him to seek more remunerative
employment, for it is certain that his remarkable attainmentfs would have lef't their
impress upon its course of instructioni, as strikingly as didl those of his colleague,
Mahan, in the engineering course.

(c) WlilliamL i. C. Bar·tlett, second lieutenant of engineers, actinlgpr~ofessorfrom~·~ 1ovemtber22
1834, to April 20, 1836, a~nd proqfessor vfr~om Aprl' 20, 1836, to Fe~bruary 14, 181.

The administration of Professor Bartlett, extending as it did for more than thirty-
six years, exhibits some abrupt changes of methlods of instruction anid of text-books
until ab~out the year 1857, when the course had been crystallized to satisfy h~is con-
ception of its scope and character. Upon his recommrendlation the study of electricity
was omitted fr~om the, course of natural philosop~hy February 12, 1839. Bartlett's
treatise on optics replaced Brewster's FebruaLry 26, 1839, and Rogetls treatises on
matgnetism, electro-muague~tism, and electro-dtynamics replaced the "~ibrary of use-
ful knowledge" f'rom -which these subjects had been previously taught.

The "'Programmrre of the course of instruction in natural aind experimental philoso-
phy,"' adopted by the academic board Ma~~rch t3, 1840, is given at le~ngth in volume 3
of the staff records. It is sufficient here to state that this programme is essentially
the same as the tables of conitents of Courtenay's BIoucharlat, Bartletft's Optics, G~um-
mere s Astronomy, and the treatises of' Dr. Roget. AJppatratus for the experimental
illustration of thle principles of natural. philosophy was purchased from time to time,
so that by the da2te of the establishment of the course referred to ab~ove 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 comnpletion~ was mounted in the east tower of
the new libsrary andl observatory building. Subsequen~ltly a Fitz equatorial and a
Troughton mural circle were mounted in the middle and west towers, respectively,
thus providing an excellent equipmrent for observational1 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 (loes not appea r Bartlett recommeondled a text-bsooks which he had
prepared based upon Poncelet's work entitled "Synthetical Mechanics," to replace
Courtenay's Boucharlat. This recommendation was approved and the book adopted
September 6, 1850. It was rightly considered by some members of the academic
board as a: lowering of the high standard heretofore masint~ainedi at the military acad-
emy in the scientific courses. WVhen "BHartlett's Optics and Acoustics" wus proposed
as a substitute for "CBartlett's Optics," Sep~tember 13, 1852, the professor of engineering
and the instructor of pralctical engineering· 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 treatmennt and the use of the calculus in
the new text-book. Notwithstanding these protests the academic board recom-
mended the adoption of the boo~k, and the W7ar ]Department approved the action of
the board. The following resolutions, submitted by the professor of engineering,
were made a matter of record:

"Rnesolved, firstt 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 United States Miliftary Academy, viz, ' With these
views, and in the firm belief that the Governmuent, having the opportunity of secur-
ing 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 wouldJ secure the important
advantages resulting from a term of study at the Academy, the board are unwilling
to unzite in any recommendation that a less extensive scienti-fic course than the one
now taught should be adopted for anly of the cadets.'

"'Resolved, seconda, 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-bookis for
ins-truction in these branches, to the end that such books may be, in the spirit of
paragraph 11, United Sta~tes Military Acatdemy Regulattions, 'the class bookis best
suited for instruction in the department of natural and experimental phlilosophy.'

"Resolued, th~ird, T'hat the attainments made by the cadets in analytical geometry
and the di-fferential 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."

5732 31 A-2
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Though no formal action was taken on this paper, it, in connection with the pro-
tests of those .niembers of' the academic board who had pronounced in favor of a
higher stantlarcl, undloubtedlly had ae str~ong influence in bring~ing abont a mrknledi
chainge in the charac~ter of the text-books, for on the 29th of August, 1853, the
academic board, on the recommendation of the professor of philosophy, adopted the
following resolution:

"CResolved, That it is 'hereby recomnmendled to the Secretary of Wa~sr to authorize·
the use of. 'Bartlett's Elements of Analytical Miechanics' as a text-book upon mnechan-
ics in the place of the one now in use, the reason for this recommrendlation being that
in the new work the calculus is employed uis the means of (liscussion, w~her eas in the
old one, the subject is treated mostly by the: aid of' geometry."

"CGuinlmere's Astronom1 y " \v as superseded b~y " Bartlett's Spherical Astronomy" Sep-
tember 5, 1855, and this was the last change of text-books that occurred during Batrt-
lett's administration, exicept to replace friomn time to time an old edition by a new
one. A very im~portant mrodification of the course was made, however, December 5,
1856, upon the recommendation of' a commiittee of the boar~d by which the subject
of electricity was transferjredl to the department of chemistry on the ground that
" it was more immediately connected with chcmistry than with the course where it
is now taulght, and in the expectation that in this way time hmny be found to make
the present couxrse of electricity more complete."f

Professor B~artlett's long service at the Mrilitary Acadlemy ended F'ebruary 14, 1871,
by his volunitary retirement at the age of 66 years. He lef't a permanent impress of
his marked ability upon his course of instruction and enriched it with certain impor-
tant characteristics tha~t a-tre certain to endlure for many years. lie possessed the
rare faculty of perceiving essential and fund~amental pr'inciples and of being able to
formulate them by a mathematical expression of' a single law from which the w~hole
of analytical mechanics could be dedu ced. As ear~ly as 1853, in thepref'ace to his
wor~k on analytical mechanics, lie published this great generalization : "All physical
phenomena are but fhe necessary results of a perpetual conflict of' equal and oppos-
ing forces, and the mlathemlatical formula exporessive of the laws of this conflict must
involve the whole doctrine of mechaniics. The study of mech anics should, therefore,
be made to consist simply in the discussion of this formula, and in it should be
sought the explanation of alll effects that arise fromn the action of forces." This law
is now generally recognized as t~hat of the conservation of energy, and too much
credit canl not be given to ProfCesso~r B3artlett for the clear perception which enabled
him to anticipa~te by so many years the int~roduction 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 instruc-·
tion, 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 character, 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 eqyuipped
w~ith apparatus for experimental illustration of the principles taught in his course
for that time, and his successor found nothing that needed immediate modi-fication
in the course.

(d)--Peter S. Michie, captacin,, Corp·2s of Enginzeers, pr'ofessor. of philosop~hy fr~om Februacry
124, 1871r, to the present time.

The following brief outline of the successive changes will comaplete this historical
sketch :

On the recommendation of a committee consisting of the professors of mathe-
matics, philosophy, and engineering, appointed F'ebruary 24, 1872, to " inquire and
report wIhether any change of instruction can be mnade in the departments of mathe-
matics, philosophy, or eng~ineering the better to conform the instruction of either to
the requiremenzts of the others, and also to fix definitely what investigations and
subjects in those branches of instruction shall be confined to the higher sections,"
a definite schedule was reported on the 6th of April and adopted. It embodied no
change of text-books, but merely the omission of some of the more diffcult subjects
for the lower sections of the class. It is recorded in full in volume 5, Staff Records,
pp. 375 et seq. A committee consisting of the professors of che~mist~ry, phlilosophy,
and the instructor of ordnance and gunnery, appointed June 5, 1872, for a shuilar
purpose relating to those departments, recomlmendled that " the subj ect of proj ectiles
in mechanics"' be transferred to the course in ordnance and gunnery.

On June 26, 1874, the ninth edition of Bartlett's Mlechanics was adopted, for in
this edition there were important modifications which adapted it better to modern
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scientific usage, without sacrificing the excellent scientific treatment of former edli-
t~ions. Ag~ain, on June 10, 1876, Part 3 or Mechanics of' Molecules was authorized to
be taught in place of the correspondin,, parts of the text in "LOptics and Acoustics."'

The capability of the class to master the mazthemnatical treatment of vibratory
motion having been demnonstrated by their success iu the study of the mechanics of
molecules led to the preparation of a text-book on wave motion relating to the prin-
'ciples of sound and ligh~t, which was submuitted to the critical examinaltion of a
committee of the academic board, November 1, 1881, consisting of the professors of
French, engineering, mathematics, and chemistry. The favorable indor~sement of
this bo~ok by the comnmittee resulted in the substitution of it f'or Bartlett's M~echanics
of Molecules and the Optics and Acoustics for use with the second cla~ss in the spring
of 1882.

"Mlichie's Elements of Analytical Mechanics" superseded the corresponding parts
of Bartlett's (Parts 1 and 4) June 21, 1886, and the sec~ond edition replaced the first
August 29, 1887. M~iichie's "Hydrodynamuics,"' adopted Novem~ber 7, 1887, replaced
Part 2 of Bartlett's Mechanics, w;hich latter book ceased from this time to be a text-
book at the Military Academy. The third edition of Mtichie's Mb/echaznics was adopted
Sep-tember 4, 1888, which was subseqluently superseded 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 5, 1889; and finailly
that part of the latter book which had been retained was superseded by "Mi~ichie and
H~arlow's Practical Astronomy " April 30, 1891, and the latter by its second edition
March 16, 1893. An addlition was made to the course of instruction, by reason of
these changes, in the following provision: " Practical instruction shall be given to
the -first class in the use of ast~ronomical instruments and in making observations for
time, latitude, longitude, and true meridian, from 9 to 10.30 a. in., and from 11.30
a. in., to 12.15 p. in1., and on such nights as are favorable for observations from 8
p. in., to 10.30 p. in., on every week day from July 5 to July 31, both inclusive."

In the opinion of the undersigned the following important changes have been
introduced into the course since tlie retirement of Professor Bartlett: The promi-
nence given to the fundamental law of energy as the controlling law of all physical
phenomen~a; the clearing up of mn~zy ~ideas that wetre vaguely impressed upon the
minds of the cadets; the total excision of the idea that inertia can properly be
regarded as a force and which was the source of a great deal of trouble; and a more
systematic treatment of each branch of the course so as to connect them more inti-
mately with the preliminary deftinitions and the fundamental eqluation. That these
are decided improvements is clearly indicated by results of examinations in recent
years as compared with former ones and the fact that it is not now impossible for
thoes cadets who pass the mathematical standard to succeed in the course in
philosophy.

Other modifications that have proved valuable are, in giving a de-finite value to
each subsject of the course, and to examine and fix the standard of merit when the
subject is completed, so that mechanics is completed in January, wave motion,
sound, and light by the middle of March, and astronomy in June.

2. COMPLETE STATEMENT OF` THE PRESEiNT COURISE.

(a) ANALYTICAL MECHANICS.--Text-book, "Michie's Elements of Analytical
Mechanics," divided into the subheads of mechanics of solids, of fluids, and theory
of machines.

MTechanzics-First. General definitions of matter, force, and motion; systems of
physical units; stresses and motive forces and the laws of their composition and
resolution; gravity, weight, and centers of gravity; graphical statics; work and
energy; the fundamental law of the conservation of energy, its application to a free
rigid solid, and the deduction of the equa~tions of translation and rotation.

Second. Mechatnics of solids: Gen~eral theorem of energy applied to a, single free
body; laws of motion of translation;, of motion of rotation; moments of inertia;
momental ellipsoid; instantaneous axis; a rigid solid under impulsion; permanent
and stable axes of rotation; a rigid solid under incessant forces; the gyroscope;
impact; spontaneous rotation; constrained motion inl translation and about fixed
axes;. equ~ilibrium.

Third. Mechanics of a system of bodies: The potential; conservation of motion of
the center of the system; conservation of areas and of moments; relative accelera-
tion; differential equations of orbits, with illustrative examples; central forces and
their laws; planetary orbits; the anomalies; the solar system; K~epler's laws and
the law of universal gravitation.

Fourth. Theory of the simple mechanical machines: Resistances of friction and
stiff~ness of cordage; the lever, balance, wheel and axle, the pulleys, inclined plane,
wedge, screw, and cord.



20 UNITED STATES MILITARY ACADEMY.

Fifth. Mechanics of fluids: Definitions and classification of fluids; laws of perfect
gases; fundamental eqyuation of the mechanical theory of heat; dlifferential equa-
tions of the specific heat; Boyle's, Charles', and Poisson's laws. Hydrostatics:
Center of pressure; buoyant effort; specific gravity; equilibrium andl stability of
floatin~g bodies. Hydrodynamics: G~eneral theorem applied and equations deduced
for liquid and gaseous flow; steady flow; Beinouilli's and Torricelli's laws. Hydran-
lics: Viscosity; formulas for flow through mouthpieces; hydraulic machines; water
wheels, turbines, pumps; baromneter and barometric formula.

(b) WAVE MOTION, AcousTiCS AND OPTICs.-Text-book, Michie's Elements of
Wave Motion Helating to Sound a~nd Light.

1. Warle 11otion.--General definition of elasticity; deduction of analytical expres-
sion for elastic forces developed in a medium; surfaces of elasticity; waves and wave
function; harmonic cuzrves and their composition; wave interference and general
principles relating to wave motion; plane waves; wave surface determined and
discussed.

2. A·lcoustics.-Propag~ation of a disturbance in air; prope~rties of sound and of the
ear; musical intervals and scales; resonance; velocity of sound in different media
and its modifications; general equation for vibratorry motion of stretched string and
its modifications; the corresponding relations f'or vibrations of rods and columns of
different material deduced; harmonic vibra·tion, aend of plates and membranes.

3. Optics.-Assumed properties of the luminiferous ether, photometry; v·elocity of
light. Geometrical optics: Deviation of light by plane and spher~ical surfaces;
lenses and their properties; secondar~y foci of oblique pencils; spherical aberration;
caustics; optical images; optical instruments; telescopes and microscopes and their
magnifying powers. Physical optics: Solar spectrum and fixed lines; dispersion;
color; absorption and emission; achromatisml and chromatic aberration; rainbow;
interference of light; colors of thin plates; diffraction and wave lengths of light;
polarization of light, an(4 phenomena resulting therefrom.

(c) G~ENERAL ASmnONOMY.-Tlext-book, Young's General Astrdnomy.
1. The doctrine of the sphiere; definitions andL gen~eral considerations; astronomi-

cal instruments8; corrections to astronomlical observations, as dip, parallax, semii-
diameter, and refraction; dimensions and fo.rm of the earthi, its rotation, mass and
density; its orbital motion; precession, nutation and aberr~ation; the calendar; the
moon's distance, dimensions, mass, density, and orbital mlotion; its librations, phases
and physical condition; the sun's distance, dimensions, mass, a~nd density; sun
spots; spectroscopic study of sun's light; study of sun's light and heat, and recent
conclusionis as to constitution of the sun; eclipses and occultations.

2. Geomet~rical illustration of central forces applied to planetary motions; lunar
perturbations and tides; the planets, their motions, apparent and real; determina-
tions of the diamenters, masses, densities, rotation periods, etc.; the sune's horizontal
parallax, and methods of computing it; comiets, meteors, stars, clusters and nebuk~e.

( d) PRACTICAL ASTimON OMY.-T ext-b ook, Michie's and Ha~rlow's Practicatl
Astaronomy.

Explanation of the construction of solar, lunar, and planetary ephemerides;
description and study of the field transit and its aidjustmrents; determination of t~he
instrumental constants; deduction of the equation of the transit in the meridian;
determination of instrumental errors; time and equation of time; solar and sidereal
intervals; problems of finding the clock error by meridian transits of' stars and the
sun; description of the sextant, its adjustments and errors; problems of time by
single altitudes of a star and the sun; by equal altitudes; the form andl dimensions
of the earth; eccentricity of the meridian; the radii of the earth, lengths of a
degree of latitude and longitude and the reduction of latitude; solution of latitude
problems by circumpolars, by meridian altitudes, by circummeridian altitudes, by
opposite and equal zenith distances, by Polaris and by equal altitudes of two stars;
description of zenith telescope, and its errors, adj ustments, and corrections; solu-
tion of longitude problems by portable chronometers, by telegraph, by lunar culmi-
nations and distances; the t~ime of opposition andl conjunction; the time of meridian
passage; azimuths and the altazimuth instrument; declination of the magnetic
needle; sundials and tcheir construction; projection of a solair eclipse; the use of
established forms for the practical solution of the foregoing problems in practical
astronomy.

During a portion of the summer encampmenzt practical instruction is given in the
use of the sextant, field transit, and zenith telescope, to obtain the necessary data
for the problems above referred to. At present this time is from July 5 to July 31,
both inclusive.

(e) LEsso~-s IN EACH SUBJE~CT.--(l) The text on mechanics contains 362 octatvo
pages, and it is mastered in 50 advance lessons averaging 7 pages for each, 25 first-
review lessons of about 14 pages each, andl 20 general-review lessons preparatory to
the examination. The usual practice is to advance 4 lessons and then to review them
in 2. Alfter the completion of these 6 lessons the class is brought together in the
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lecture room, where the professor illustrates the principles contained in these les-
sonls, by means of the apparatus providedt for that purpose, in an informal lecture.
As far as may be this apparatns is then taken to the different section rooms, to be
used by the cadets themlselves..

(2) SynopsJis of lectures in mechanics:
(a) Introductory to the science; its fundamental concepts, assumptions, and de~fini-

tionzs.
(b) Parallelogramz of forces; methods of resolving and combining forces; bodies

unzder stress, etc.
(c) Parallel forces, couples, moments and their composition and resolution
(d) Impulsions and impatct.
(e) Acceleration and law-s of constant forces.
(f) Rotiary motioni, angula.tr velocity, and acceleration.
(g) Constrained motion, spontaneous axis, pendulums.
(h) Miachines.
(i) Laws of the gaseous state.
(j) Hiydrostatics, buoyant effort, etc.
(fI) H~ydrodynamics, flow of liquids, Torricelli.'s and Bernonilli's laws.
(1) Air and water plumps, hydraulic ram, etc.
In addition to these, one or more sections, or the whole class is fr~equently birought

into the lecture room from the recitation rooms to have some particular illustration
given, as the necessity arises.

(3) The: text on w~ave~ moction, sound, and light contains 272 pages, and to it is
assigned 32 advance, 1_4 first-review, and 8 general-reviewr lessons; the advarnce lessons
being abou-t 8 pages long. The same method of progress is pursued in this as in
mech~anics.

(4) Lectures in sound and li~ht:
(at) MSethods of transfer of vibratory energy; properties of sound; vibrational

numbers.
(5) Musical intervals, consonant and dissonant; diatonic and harmonic scales;

sympathetic resonance.
(c) Scheibler's tonomet~er; aInalysis and composition of tones; use of Heh~nholtz's

resonatfors.,
(d) Harmonic overtones; velocity of sound in dliff~erent material; organ pipes.
(e) Vibrations of plates, blls11, st~rings, rods, etc.; Lissa~jous's cu~rves.
(f) Theory of beats and resultant sounds;I phenomena of interference.
(g) Gralphical and optical methods of the studiy of sound.
(h) Introductory to light; pencils, beams, and forma~tion of images through small

atpertu~res.
(i) Reflec~tion a~nd refraction of light by prisms, lenses, and reflectors.
(j) DetermiEnation of focal distances; caustics; astigmatism.
(Ic) Telescopes, microscopes, and the cameras.
(1) The solar spectrum; color by dispersion and diffr~action; aibsorption.
(in) Fluorescence; aebromat ism; the rainboxv.
(n) Interference of light by Fresnel's mirrors; phenomena of difi'raction.
(o) Polarization by double refraction, by reflection, refraction, and by the Nicol

prism.
(p~) Interference of polarized light anid produnction of color.
(qr) Unialxal and biaxal crystals, rotatoryp polarization and saceharimetry.
(5) The general astronomyg contains 526 pages, and to it is assigned 26 advance

lessons, 10 first-review, and 6 general-review lessons. Several general lectures, with
stereopticonl illustrations, are given during the time of its study.

(6) Practical astronomyS, 182 pages of text, is accomplished in 16 advance, 6 first,
and 5 general-review lessons. During this period the field astronomical instru-
ment s are set up in the lecture room, lvhere the cadets are instructed in their use
and purpose. Tenl problems, with data obtained from observation, are given out

for solution, to determine the mnean solar and sidlereal clock errors, latitude, and
longitude of the place of observation.

(7) Hours of study, etc.: In the department of philosophy the lessons are so pro-
portioned as to require from three to three and one-half hours of study for prepara-
tion for each lesson and one and one-half hours for recitation in the section room.
There are six recitations per wee'k throughout the term.

3. ORGrANIZATION OF THE: DEPARTME~NT OF~ PHILOSOPHY.

One professor, one assistant professor, and one or more instructors (there are
now two), depending upon the number of cadets in the class. Each section con-
tains not more than 12 cadets, and each instructor has charge of two sections,
thus requiring of himn three houxrs' personal instruction daily. To the assistant
professor it is usual to assign the instruction of the first and last sections, and to the
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other instructors the remaining sections, according to their rank. In addition to
the instructors above mentionedi the officer in cha~rge of the observa~tory conducts
the instruction in practical astronomy, under the direction of the professor of
philosophy.

4. DESCRIPTION OF A RECITATION, ETC.

The section rooms assigned to the department of philosophy are lazrge and well
ventilated, furnished with individual desk~s and seats for ·the cadets. Blackiboards
for 12 men line two walls of the room. The instructor sits on a raised platform and
is in his place before the section enters the room.

Each cadet, upou entering, takes the position of a sqldier at the desk assigned to
him, and after the section-masrcher has reported to the instructor he then takes his seat.
The lesson for the next day is then announced, it having been previously recorded
on the blackboard behind the instructor's desk. The question is then put, "'Are there
any questions onl the lesson of the day '?" The utmost freedom is T)ermsitted for every
member of the section to make known now every difficul~ty he has exlperienced in
studying his lessonr. The instructor, who is accomplished in his art, will, by a judi-
cious explanation or a helpfuzl supgestion, seek to lessen the step by which the student
may be able to pass front what he comprehends to that which was before obscure,
the aim being to m3a~ke the student feel that the elucidation has in the main been
accomp!lished by himself. By this means the self-reliant f'aculty is cultivated. Aifter
all the difficulties have been satisfazictorily removed the instructor proceeds to portion
out the lesson of the day and of the previous day among ten m embers of the section,
reserving the remaining Iwo for a~ searchings examina~tion by questions. The ten are
sent to bla~ckboards, where first they are requiredl to w~trite their namies in the upper
right-hand corner, and then to put their wror~k downl in a neat and orderly manner
and in logcal sequence. so that th le instructor can, l~y a glance, note their progress
and proficiency. When the cadet is reacly to recite lie takes up a pIointer, faces the
instructor, and assumles the position of a soldier. This is a general, rule which, how-
ever, is departed from when a portion of the section-room timne is to be employed in
working out practical examples or in using the apparatus upon the experimental
table; in such cases he is permlittedd to leave bis blackboard after his work is made
ready for recitation, and when his turn conies to 1)0 called on he resumes his place
and position.

The manners of the section room are polite, formal, and soldierly The instructor
opens with, "Are you ready, Hr. BlankP'" then, "Proceed, sir." The cadet then
begins,, "1I am requiretl to demonstrate the" (here follows the proposition given
him). He then proceeds in a logical manner to point out the data he may assume,
the successive steps inl his reasoning, and the conclusions which legitimastely follow.
If he be perfect he will mleet the cross-examinaLtion of his instructor at every point,
and will then be entitled to the maximum mark on the lesson of the day. The marks
are recorded in a section book kept by the instructor, and at the endi of the week are
transferred to a weekly repor~t made out by him and submitted to the Superintendl-
ent of the Academy through the head of the: departnient. These reports are open to
the inspection of the cadets on tbe following SaturdayS, a~ndi they can then compa~re
their standing with that of their comrades in the same section and in different
section1s.

In assigning sub~jeCts for recitation, the general practice followed is to give them
out in such a way as to impress the cadets that strict impartiality is the rule, and
that each shall hazve about the same task, the mnain thing being- to secure frcom each
the full time for study upon the lesson of the (lay and to make the penalty of negfli-
gence so severe as to be alniost prohibitory. in delineations upon the blackboard
colored chalks are used, so that the drawings will exhzibit a2 neatness as well as an
intimate knowledlge of the subject. The bead of the department emlploys the three
hours during which Ihe recitations continue in visiting the different sections, so that
he may thoroughly examfine at least twices a week every nian in the: class. His purpose
is to keep himself well informed of each man's progress, to study their characters, to
encourage thle modest, and to temper the choleric and presuming. He consults freely
with his assistants upon the proper transfers from one section to another, and in case
of nonagreemnent defers action until further evidence brings concord of opinion.

5. WEEKLY CLASS RE~PORTS, TRANSF'ERS, ETC.

As previously stated, the weeklyr class reports are submitted to the Superintendent
by the head of the department. Upon these are also recorded the progress made by
:the sectionsi during the week and any recommendations of the professor for transfer.
These he explains to the Sluperintendent, who, if the reasonis commend them, so
orders, and this order is published to the battalion of cadets at the next parade.
The cadets so transferred, without further notice, join their new sections.
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6. EXA~INATI0NS.

The charatcter of examinations, whether they are to be written or oral, has wisely
been left to the decision of the head of the departmnent, and while written examina-
tions have been tried in the department of philosoph1-y, in the opinion of the present
head the oral mlethodt is munch the- better when the method' of in3structionl is conL-
sideredl. ByS this method. his colleatgues onl the academic board are kept informed of
the progress of the department, ·the attainzmentst of the instructors, and the thorough-
ness of instruction* besides these advantages, the opportunity of a close cross-
examination npon doubtf~ul points can bse had and thus bring out the mental
operations of the pupil, an adlvantage which~ a mere written test does not afford.
In cases of doubtfu~l proficiency the rule of the academric board is to subject such
cases to a thoroug~h written test after a doubtful oral examini-ationz. TIhe subjects
selected for an oral examiination cover the entire course, and to make the choice
impartial, they are drawYn by lot by each cadet as he is called up. The wreight of
each oral examination is equnal to that of five ordinary recitations. To determine
the relative stanuding of the class in each su bject of the course, the following method
is pursned: To the aggregate obtained on the advance and first review add double
the mazrkis of the generarl 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 maxim-um, especially if this be the case on the general review.

7. CRITICAL REVIEW OF THE PRESENT COURSE AND INSTR~UCTION.

The undlersigned, when he was appointedl a cadiet, was old enough to a~ppreciate
the value in mental tratining and the sound educattional:1 advantages derived from the
methods of instruction pursu~ed at the Militazry Aucademy. Gradluating dluring the
war, he fionnd himself within a fortnlight in charge of huportaut military duties
where he was thrown uxpon his own resources, and in every case he fo~und that the
methods of reasoning in which be hatd been trained here and the self-reliance which
had been inculcated2 in him by the methods of study were su-fficient to solve his prob-
lenis to the sa-tist'action of his supe-rior of~ficers. Since those days he has hasd a long
experience as a teacher, andz has ke~pt constantly in mind- his own efforts as an ambi-
tions yooung officer as well as the purpose of the Government in establishing thisj
institution, lie b~elieves thatf the elements of character deoveloped in the student by
the course of instruction at the Military Academy are increased confidence in his
own powers, reliance on his own individual effort, and capacity to test accuraitely his
sources of information. These elements in the development of a mazn are of essential
importance in a profession where he may be called upon in emergencies to exercise
self-control and to meet manfuilly unforeseen difficulties. To accomplish these pnr-
poses the dai~ly tasks are made of the requisite strength so as to demand all the
study time allotted, and thus are secured the inva~luable mental effort and discipline
derived from hard study; sescond, the daily tasks are made progSressive, based upon
acceptable fundamental principles, continually exercise the reason, beget a grow-
ingf 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 satisfaictory knowledlge of the essential principles of the branch of science, to
wvhich he may adid by individual study without feeling the necessity of reconstruct-
ingr his fo-undation. These the undlersigned believes to b~e the true governing prin-
ciples of all sound edlucaztion.

Upon begrinning· the course in philosophy last September it was atscert~ained that
few of the memnbers of the class had stndciedl physics. The imuprovement in mrental
strengfth, as exhibited at their final examination in June, was very mlarkted, and I have
not the slightest hlesitation in affirming that the two courses of chemistry, chemical
physics, etc., and phiilosophy, which together cover ten branches of physics, are to he
credited with a substantial portion of this development. The course in philosophy
has g~rown from the time of its first es~tablishment, keeping pace with each new develo-
opmentt of scientific truthn and diiscarding that which could not stand the test of expe-
rilence, and yet has awlays maintained a conservative character. It may be said, in
conclusion, that, taking into consideration the object of the Mlilitary Academy, it does
not seem possible to suggest any material chlanm~e in the methods of instruction, the
subjects taught, or appliances of inlstruction thalt wouldt prove of substantial benefit.

Very respectfully, your obedient servant,
P.. 5. MIcHI~E,

Professor· of Philosophy~?, UT. S. ilL. A.

The ADJUTAQNT, UNITED SrATmI:S MILITARY ACADEMY,
West Point, N. IF.
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DEPARTMIENT or DRAWING, U. 8. M~IITAlRY ACADEMY,
We~st Point, N~. Y., July~ 10, 1896.

SIR: In conformity with the wishes of the Superintendent as expressed in yourcommur~nication of October 3, 1895, relative to "a full, deienite, and concise accountof studies andi methodls of instruction"· at the M/ilitary Academy, I have the honor to
submit the f'ollowving relating to the department of drawing:

HISTORICAL SKETCH.

The subject of drawing is the second one to be mentioned during that period wrhenthe germ of the Military Academy was in process of creation by legislative acts ofCongress. By the act of February 28, 1803, fixing the military peace establishmentof the United St~ates, section 2, the Pr·esident of the Unit~ed States is " authorized to
appoint one teacher of the F'rench language andi one teacher of drawing, to beattached to the Corps of Engineers, whose comupensation shasll not exceed the paya~nd emoluments of a captain in the Army."' 'The act of' April 29, 1812, muakinlg fur-ther provision for the Corps of Enuineers, sectioni 2, gives explicit definition of theMilitar~y Academy and its lpersonnel as consistingS " of the, Corps of Enginleers andthe following professors, in addition to thle teachers of the French language anddrawing already I~rovided,"' etc.

The first mention of drawing a~s ain organtlic "department"~ of instruction is in theappropriation act of March 25, 1826, muakingr appropria~tion "for articles reqluired forthe mathematical, dlrawing, chemnical, and mineralogical departments." From thatdate on, this, with other dfepartments of instruction, is re~gularly appropriated forin the annual acts for the IMilitary Acazdemy. In t~he act of Muarch 2, 1837, there is
appropriated $800) "'for a painting r~ooml for· the professor of dlraw-ino"~ TJhe profe~s-sorship, however, was crearted by the act of August 8, 1846, section 3, enacting"'That fthe teacher of drawing and the firsit teacher of F'rench at the Military Acad-
emy shall hereafter be, respectively, professor of drawing and prof'essor of. theFrench language." The act of Sept~ember 16, P<50, estabishled the pay of the pro-fessor of (lr~awing at $1,500 per annum, and that of the tbollowing year defined thisas in lieu of the pay proper and allowances received under the provisions of the act
of April 12, 1812.

By the act of March 3, 1855, the pay of the prolessorship was placed on the samefooting as that of the other prof'essors of the M'ilitary Academny.The course in drawing comumences with the appointment of Francis Desird Massonas teacher in that branch in ~connection with the French langua~ge, under the provi-sions8 of the act of February 28, 1803. In September, 1808, he was succeeded by Mr.Christian E. Zoeller, a Swiss of lilnited education, who seems to have been unequalto the requirelnentsa of his position. At the end of April, 1810, he gazve up the office,but w~as reappointed July 1, 1812, there beings no incumbent during the disorganniza-
tion of the Acazdemy in the interini. Mr. Zoeller was succeeded January 5, 1819, byThomas Gimlbrede, a Frenchman of eccentric character, who was reputed to be a
painter of miniatures previous to his appointmen t. Work now extant ex-ecutedl by himshows himl to have had but little ab~ility even in the stiff and dry academ~ic mnethods
of that time. In 1833 the distinguished artist, Char~les Albert Leslie, was inducedto a~ccept the position after the death of Mr. Gimlbredie, December 25, 1832. Mr.L~eslie, who woas appointed March 2, 1833, was of Amlerican parentage, althoughborn inl Eingland. F~rom the age of 5 to 17 he lived in Philadelphia, but after thatperiod his life belongs to the history of English art. The dry and rigid environmentof a military school in a country destitute of art could not but be distasteful ·to aman of Leslie's tem~perament and education, and his stay was therefore exceedingly
brief. In June of the samne year he was succeeded by Robert WVeir, an Americanartist who had already achieved distinction, and who was destined to takle honzora-ble place among the Amrerican painters of the first half of the nineteenth century.Mr. Weir was born in New R2ochelle, N. Y., in 1803; studied in Italy from 1824 to1827, and at the time of his appointment had a studio in N\ew York City. As teacher
of drawing Mr. Weir became a member of the academic board of the Military Acad-emy August 8, 18341, his long and honorable career in this institution closing withhis retirement July 25, 18176, after forty-two years of continuous service. He wassucceeded at this time by Charles Wiilliam Lamed, the lpresent incumubent, then first
lieutenant, Seventh Cavalry, acting~ assistant professor in the dep~artment of drawing,a graduate of the Military Academy of the class of 18'70.-

During the early period of the Acadlemy--from 1802 to 18310-the course in diraw-ing, like that of other departments, appears to have been of a~very elementarycharacter, confined to the, use of instruments, such as they were, with a little topog-raphy and fortification drawing. The regulations of May 22, 1816, define the courseas consisting; of the drawing of figures, fortfi~cations, a~nd topoglorapnhicral plans, but
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the demoralization of the Academy dnring the two subseqyuent years made all
instruction abortive until the period signalized by the atppointment of Colonel
Thayer to the superintendency of the institution. At the beginning of his adamin-
istration instruction in the use of pen and inkll, and color, and the use of sur1veying9
instrument~s inl the field wras nomlinally given by Mr. Zoeller, but under existingf con-
ditions must have been both crude and ineff'ectual. Under the stimulating influence
of the great Supyerintendent, how\ever, work inl this department soon took on a new
character and emblraced a much wider field, covering both figure and landscape work
in pencil and ink, crayou, and color, and a~ll forms of' topog~raphlical drawingf. In
1818 the r~elative count of drawing was as follows: Drawing, 1; mathematics, 2;
descriptive geometry, ~; engineeringi and art of war, 2; French, 1; natural phi-
losophy, 2; drill and discipline, 1'. It appears fr~om the staff records that appolint-
ments to the corps of topograp~hical engineers w~ere at this time made according to
proficiency in drawing, a practice that c~ontinued at least as late as 1830. Cnadet
Bachze was appointed a captain in that corps for this reason, and so heldl in spite of

protest, comnpletiimg a long·, usef'ul, and disting~uished career inl that branch of the
service. Urntil 18t7 drawing was confinedl to the first class. In that year the col-
lateral course of thze second class was'8 established.

In 1820 the course w~as detined to be: ~Elem~ents of heads and figures in crayons,
elemenits of landscape in crayrons, pra"ctice in taking actual sketches in landscape
fromt natu-re, elements of topography and the raising of manps.

In lS-2 the course of draw~iu~r in the third class (second year) was established and
dropped out of the first class (fourth year).

In 1823 the relative weights for t~he different years were established as follows:
Third class-Mathematics, 3; French, 1; drawing ~. Second class--Philosophy, 3;
chemistry, 1; dra~wingr, I.

The methocd. of instruction appears to have been wh]olly that of copyin~g from other
drawingfs, a method pursuedl for mainy years to comle, anid wFhich, while dlevoid of
prac:tical vallue or permlanent results except to a very limited degree, is fruitfull in
deception and false pre~tenlses. An investigation madle in 1826 by a committee of the
academic board into the practices of cadets in this work revealed an extensive
demoralization, andi the prevalence of frauudulent methods suzch as tracing, substitu-
tion, and the likre.

In 1821 the course was further defined to embrace a, series of elementary studlies in

landscape, the art of shading geometrica~l figunre~s with India ink, sketches from
natulre, and elements of topogrraphy w~ithZ pen, pencil, India ink, and colors. Instruc-
tion was given daily to the second. clatss from 2 to 4 p. in., and alternate days to the
third class du~ring the samre hours.

In 1825 it was further modcifiedl as follows: (1) Elements of the human figure; (2)
a series of elemnentary studiesi in landlsca~pe with the pencil; (3) the art of shaldinge
geometrical figures with India ink; (4) the sha~diug; and finishing; of landscapes in
India ink; and (5)1 sketches from natutre, and elements of topography with the pen
rind pentcil, andwt~h Indlia ink, alndl colors.

At this tim~e the relative count wi~as made: Second class--Ph-ilosophy, 3; chemistry,

1; drawing 1. Third class-Mtheathemaics 3; French, 1; drawiimg 1. Fourth class--
Mathematics, 2; French, 1.

In. thle distrib~ution of time the second class a~ttended drawing daily from 2 to 4:

p. in., taking landlscape and topography; the third class, Mondays, Wednesdays, and
Fridays, f'romn 2 to 4 p. mI , takiingr the humlan figure.

In 1839 "tthe art of shading geometrical figures with India ink,"' and "'the shad~-
ing and finishingS of la~ndscapes in India ink," together wi~h "'sktching from
nature," are omitt~ed from the prescribedl cours~e. The relative count of thme third-
class course in drawing was changed to one-half, although it appears that daily
attendance wals required. The course was somewhat elaborated under M/r. Weir' s
direction, and in this y~ear is described in the Staff Recordcs as consisting of the fol-
lowing subljects, with a text-book, probably as a book of reference, on topography,
prepared by Lieutenant Eastman, and adopted in 1837:

1. Geographical signs.
2. Topographical delineattion of rocks and hills; wild and uncultured grounds;

rivers; lakres, marshes, etc.
3. Formatfion of letters.
4. A course of topogrraphy wIith the brush, laying flat; broken and blended tints

(symbolical of various gSrounds, etc.); shading mountains, rocks, trees, a~nd other
objects appertaining to wild or uncultivated countries. This completes the course
in topogrraphy.

The course in fr~ee-hand work began with outline drawings of the human fig~ure
(anatomnical) in three positions, aIndl outline draw~ingfs from Flatxma~n and Retzch which
conclude the third-class course. In the second class, landscape is taken up under
the following heads: (I) Measurement~; (2) form, simnple and compound; (3) aerial
perspective; (4) light, copying same size and different scales; (6) drawing on tinted
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paper; (7) use of brulsh (sepia); (8) coloringf; (9) finishel dlrawings from? standardworks. The entire wcork seems to have been cop~ied from models in the flat.
In 1848, at the instance of the professor of drawing, the count of drawing in the

third-class year was raised to 1.
In 1865 the followaingi scale of relative credits was adopted:
Second class--Philosophy, 300; chemistryv, 150; dirawino ,100; infa~ntry tactics,

50; artillery, 50; discipline, 100.
Third class--Mathemiatics, 300; French, 100; drawing, 100; discipline, 100.In 1867 the inspector of the Military Acadlemy recommendedl that p~enmaniship bemade a part of thle course of drawingf and he assigned~ a separate value of 100 incredits. The academic hoard in accordance with this recomlmended that one hourea~ch day he given to that subject in the beginningf of the third-class course untileach cadet shall have acquire~d, in the opinion of the professor of drawing, a suffi-

cient proficiency. It also recommended that no addlitional count be griven in thecourse of drawing to that branch.
In 1872, upon the recommendaiotin of the acadlemic hoard instruction in penman-ship was dliscontinlued for the reason, that little benefit accrued to cadets fr~om itsstudy, and that the timle could be more profitably employed on the elements of

drawirng.
In 18379 the construction of various problems in descriptive geometry, shades,

shadows, and perspctive, then unldertaken by the third class in the de artment ofmathematics, was made a pa~rt of the course in drawing.In 1880 the professor of draw-ing sub~mitted to thle aca-demnic board the following
propositions regardling the c~ourse of instruction in that dlepacrtment:1. That there should be a written examiination in the course of drawing coverin
the subjects therein taugrht by lecture.

2. That a course of instruction by lecture, coupled with draw7ing from modlels, begiven in the subject of mechanical engineering, embracing the elementary machinesand movements.
3. That a portion of the time of the encaLmpment be employed in practical sur-

veying.
4. A detailedl programmne of the course in dlrawing.A committee of the academic board wa~s appointed to report upon t~hese· proposi-tions, and recomrmended tha~t there should be no written examinations in drawing;that such lectures as the professor of drawing shall deem necessairy shall be pre-pared; that lectures andi instruction upon the subject of mechanical engineering bewholly omit~ted; that the proposition regarding surveying during the encampmentbe so modified as to apply to the hours now devoted to drasv lg·; and that the course

as submitted with those modifications be adopted.
The following is the detailed programme submitted by the professor of drawingMarch 2, 1880, embodying the foregoing suggestions:
The following is respectfully retunmed as a detailed progrramme of the course of

drawing in lieu of the reomrrmendlations contained inl the accompanying documents.

PmaRS YEAR, ruIna cLAss.

Topogfraphy; construction of problems iii descriptive geometry, shades and shad-
ows, and perslpective.

Divided into two periods: Beginning; with the academic year instruction in topog-raphy to be given to M3arch 1 iii each year. FEr~om March 1 to April 15, construction
of geometric~al problems.

From April 15 to close of term, practical topography in the field, reconnoissance,etc.
Coar1se of iuisiru2Ctio~. -B3eginning~ with the acadiemic year the third class shall beinstructed in the conventional signs of topography, and shortly after the inception ofthat work a lecture on that subject shall be delivered by the head of the depanrtment.After time completion of. the conventionail signs a second lecture shall be given,, cov-ering the following subjects: Draw~ing instruments, their use and care; drawing

papers, names, qualities, and uses; method of preparing paper f'or use; general rulesto be observed in rectilinear and umap drawing·; construction of borders; lettering,explanation of different styles and principles of construction; scales, proportional,
vernier, and scales of distance, their varieties and construction.Immediately thereafter a third lecture covering the following subjects: Definitionof topographyv and its objects; historical skretch of its progress and methods; expla-nation of the different systeums and their relative merits; method of hill shading;construction of scales of shade and their applicaitionl; principles of contours and
secti ons.

Following these lectures the work of drawing scales of shade, inclination, dis-tance, proportion, the drawing of maps from skeleton and plaster models, and thestudy of hill shading in ink shall be carried on.



UNITIED STATES MILITA'RY ACADEMY. 2L7

Before the semiannual examination a fourth lecture covering· the following sub-

jects shall be delivered: Methods of projection of meridians and parallels; method
of plotting from field work; plotting meridian and compass variattion; the metric
systemi of measure.

Between the close of the semiannual exam~ination and the 1st of March instruc-
tion iu colored topograp~hy, beginzning wvith conventional tints and including the
const~ruction of maps from skeleton model.

From March 1 to April 15 construction of problems in descriptive geometry, shades
and shladows, and perspective, to include problems in each of these subjects embrac-
ing f~undamental principles, and generally v\ariations in problems in text-books as
follows: (1) Problems in descriptive geometry; (2) problems in shades and shadows
.(npper); (3) problems in shades and shadows (lower half); (4) problems in per-
spective (upper half); (5) problems in perspective (lower half).

From April 15 until close of year practical topography in the field, reconnais-
sance, etc.

Beforegauing intothe field alecture shallbe delivered covering the following subjects:
Preparation and arrangement of note book; use of prismatic compass; manner of
field sketches; use of odometer; pacing and hill skietchzing; method of runnling con-
tours, including method of simultaneous locaztion as used in United States Coast
Survey; precautions necessary in reconnaissance and field sketching; improvised
methods of leveling and measuring angles; practicability of slopes for troops.

Before the close of the academnic: year a, sixth lecture shall be delivered covering
the following subjects: General methods of large surveys; measunrement of bases;
general principles of triangulation a~nd plotting; "~fillinlg in " and establishment of
stations; method of survey west of the one-hundredth meridian; method of coast

A~n examination (written) in the sub~jects embraced in thle foregoing lectulres shall
be had at the close of the academic year. Cadets shall be required to take careful
notes of the lectures and retain the same for use and reference.

5ECONJD YEAR, SEcONO CLAss.

Free-hand drawing; machine, architectural, and g~eome~trical drawing; theory of
color a~nd tinting.

Divided into two periods: First, free-band drawings from September 1 to January
1; second, machine, etc., from close of semiannunal examnination to June 1.

Beginning with the academic y~ear, a lecture shall be delivered by the head of the
department on the subject of free-hand drawing, and perspective; outline; light and
shade; methods and materials.

The class shall be instructed in free-hand drawings in black andwmhite, beginning
with simple block models of rectangular form in outline and increasimig in difjficulty
until a fair proficiency in outline is attained. Shading shall then be applied to the
simpler forms, and the models increased in difficulty according to the proficiency of
the student. One copy from the fiat may be ma~de as examples of perfected drawing
in the best methods. Instruction in landscape sketching in black and white shall
also be given.

Beginning after the close of the semiannual examination a lecture shall be deliv-
eredi by the head of the department coveringf the followingf subjects : Theory of color;
quality and character of pigments; methods of coloring and tinting in water colors.

Instruction in this course shal~l begin by the layingf of fiat and graded tints illus-
trating the laws of harmonious contrast and the formation of compound and broken
colors.

After their comlplet~ion a lecture shall be delivered byS the head of the department;
covering the followsing subjects: Constructioii of machines; funda~mental parts of
machines ; classification of the elementary c~ombina~tions ; classification of the methods
of connection; explanateion of the principles of rolling contatct, sliding· contact, wrap-
ping contact, link-work, and redluplication; toothed gear andl method of construction;
application of involute and cycloidal curves; pitch and methods of computation;
relation of parts in spnrwheels; screws, diff~erent kinds and construction; eccentrics,
forms and applications; shafts and beatms.

A second lecture explaining in detail the drawing of screws, toothed gear, eccen-
trics and their various curves shall be delivered before the close of the academic year.

A third lecture covering the subject of the: orders of architecture, their origin and
general proportions; fundamental architectural forms, and drawing of plans shall
conclude the course of lectures in this dlepartment.

Careful notes of foregoing shall be taken and retained by the members of the
second class.

It is also earnestly and respectfully recommended that a portion of the time of the
third class during the encampment shall be devoted to the subject of practical sur-
veying in the field, including use of the plane table, theodolite, level, and transit,
rthe theoretical instruction being given as heretofore by the department of mathe-
ma-tics in the section room during the academic year.
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I believe a greater practical familiarity with the details of surveying and plottingis very much needed by all classes of graduates. As this workr is inseparable from
its graphic, delineation I believe it can be best and most economically ta~ug~ht in thisdepartmrent. So far as I know such is the practice in all the best technical and
military schools in Europe.

CHARLES W. LARNED,
Pr·ofessor of 1)rawoing.

The azcademic board adoptedl the recommendation of the comniittee r~ejecting
written examninations ; recommended that no study upon the matter given in lec-tures
of the porofessor of drawing shall be reqluired in anly time other than that allotted
to drawing; rejected the instruction in mechanical engineering and applied muecha~n-ics, and recommended the appointment of a new comm~ittee for the consideration of
the mlatter of su~rvey~ing.

In 1883 a committee was appointed to consider and report npon the relative valuegiven diff'erent sub~jects in the prepar~ation of the merit roll. This committee recom-
mendedl that a total count of 150 be given the sub~ject of drawing· in making up the
general merit roll of the graduating class, divided as follows: Course, third class,Septemb;er to June, 90; second class, September to June, 60.

This was modified by the academic board so as to mlake the total count 125, divided
as follows: Course, third class, September to June, 75; second class, Septemlber to
June, 50.

The att~endance in dlrawing`, wrhich up> to 1839 appea~rs to have been daily for both
classes, was chang~ed between that date and. 1842 so that the th~ird class attendedonly on alternate day,TS ecCludn l1g Saturdays, giving five attendances in two weeks.
The second class continued to attend daily. This disposition a~ppearsa to haveremained ulndisturbedl until 1857, at which time the hours of attendance of the third
class were changed so as to permit instruction in riding to be givenafter November
1. Up to that dlay the whole class attended daily; thereafter it was divided into
two sections, alternating in attendance until March 15, after which daily atttendl-ance was resumed. It does not appear from the Stazff' Records at what time thedaily attendance of the second class was ch~ang~ed so as to substitute an alternating
attendance of sections of one-half the class. This is, however, the arrangement at
the present writingf,, and has been so for over thirty year~s.

PRESENT COURSE, JUNE, 1896.

Based upon the detailed programme suubmitted by the professor of drawing in1881 as umodified and adopted by the academic board the present course of instruc-
tion is arranged as given below, beingf the programme approvedl by the Secretary of
War and incorporated in the academic regulations of October 1, 1894.

Course of techanical and fr~ee-hand dr·awing.

rmnRsr YEAE.--PL E AND i)EsdJIPrmvE CEOnETRY-rOPOunAPay-coLou E~cONNAISSANcE.

[September to January.l

Instruction in the course of the first year is as follows:
1. Problem~s of construction in the applications of plane geometryl~,r rangringr from

the layin g out of angles and polygons to the construction of the various plane curves,
including the ovals and conic sections. Drawn in pencil. (4 sheets.)

2. The conventional signs of topography. Drawn in pencil and in ink. (2 sheets.)3. Deterniination of lines of screen and construction of sections arid g-radien~ts on
conturedmap.Explanation of contours and study of terrain. (1 sheet.)

4. Exercise in hachure workz. Explanation of scales of shade. Drawn in inlk.
(1 sheet.)

5. Exercise in contouring from dictation. (1 sheet.)
6. Construction of scales of distance. Diagonal scales. Verniers. E~xplanations

of their uses. Drawn in ink. (1 sheet.)
7. Plotting of triangulation for completed map from field record. General ox la-nation of triangulation methods and measuring of bases. (1 sheet.)
S. Plotting of details of completed map from traverse notes. Explanation of

methods of field notes and contourino.Ikn n iihofcmltdtpgah
ical map. (1 sheet.) ~ nigadfns fcmltdtpgah

[~January to June.l

1. Theory of color. Color standards and constants. Color tests. Laying ofwashes. Complementary colors. Hues, tints, and shades laid in water colors.
(2 sheets.)

2. Construction of problems in Descriptive G~eometry. Shades, shadows, and ~per-
spective. (9 sheets.)



UNITED) STATES MILITAQRY ACADEMY. 2

3. Topog~raphy incolors. Conventional signs. Completed map in colors. (1 sheet.)
4. Fieldl reconnalissance and sketching. Methods and materials. lnstruments and

their use. 1)escriptions and explanations. Practic sketch fr~om dictation. (1 sheet.)
a. Work in the field. Reconnaissance ma~p of position with hand level, prismatic

compass, and clinomneter. Drawn on regulation formu prescribed by General Orders,
Headlquarters United States Army. (1 sheet.)

SECOND YEAR.-FREE-HAND DRAWINO-M~EMORiY DRAWINGC-MEcHANICAL, ARcHITEcTIJEAL, AND ORD-

NANCE CONSTRUCTION DRAWING.

Free-Ilandc drawing.

[September to January.]

1. Lectures on form, light, and shade. Proportion, outline, technical and pictorial
art, practical and aerial perspective. Drawing from wood blocks in outline in pen-
cii. (7 sheets.)

2. Shaded d~rawirawn from bloc~ks a~nd plaster. (2 sheets.)
3. Drawing from memory. Originals-fJirst, flat; second, blocks; third, buildings.

(S sheets.)
4. Mechanical free-head drawing. Dictated. Parallels, angles, proportional

parts, polygons and sta~rs, frets ,gbear teeth. Isometric working dlrawing~s to scale.
Isometric building to scale. Cavalier projections. Cavaolier mac~hine casiting to

scale. No ruler or implemlents allowed. (6 sheets.)
a. Free-hand drawing from nat. Figure outline. (2 sheets.)
6. F~iree-ha~nd dlraw~ingfom ·Oflat. ~F'igure and landscape. Pen anzdinkand pencil.

(2 sheets.)
Lectures on the above from time to time.

[January to June.]

Technzical dracwing (ar~chitectu~ral, mech~anical, or~dnance constr1uctionz).

1. Project. Plan, section, a~nd elevation of barrack for a, company of infalntry-
drawn to scale, printed specifications and data furnished. Finished in ink. Mlieasure-
ments figured. (1 sheet.)

2. WVorking· drawingrs to scale o~f steam engine and principal pa~rts. (1 sheet.)
3. W;orking dirawings to scale of parts of buildings. (1 sheet.)
4. Elevation and working drawings to scale of ordnance constructions. (1 sheet.)
5. EPlan, section, and elev~at.ion dral~lwings of civil and mlilitarly engineering construc-

tions. (1 sheet.)
All of the above in color or ink alone, accordingf to character. Nos. 2, 3, 4, and 5

occupy the time remaining after completion of No. 1. No.. 1 is taken by entire
class. The others are assigned according to corps to which cadet will pr'obabrly be
assigned on graduation. Engineers, No. 5; ordnance and artillery, No. 4; like corps,
Nos. 2 and 3.

6. Fifteen to twenty short lectures on the graphics of building construction and
forms; methods and drawings in the planning and construction of buildings; the
steam engine a~nd its essential parts; machine drawings. These are accompanied by
diagrams and models, and the n~se of the stereopticon.

Sheets of data, working drawings, blue prints, and photographs used for data in
the foregoing are from the following sources: Corps of Engineers and Report of
Chief of Engineers, U. S. A.; Ordnance Bureau and Reports of Chief of Ordnance,
U. S. A.; Pneumatic Gun Carriage and Power Company, United States; Baldwin
Locomotive Workis, United States; Krupp's and Gruson's Werke, Prussia; Canet
System, Forges at Chantiers dne la Mediterrande, France; Maxim-N'ord~nfelt Gun
and Arms Company, England; construction details, Austrianz Military and Geograph-
icael Institute, Vienna, Austria,; Notesa on- Build~ing Construction, South Kensington,

London, England; Details of Building Construction, Professor Chandler, Boston
Institute of Technology; Senior Course in Mechanical Drawing, Professor Thorne,
Franklin Institute, Philadelphia. Ordnance material and models in relief also used
as models.

The Third Class attends daily, Saturdays and Sundays excepted, from 2 p. m. to 4
p. in., until November 1, after which day the class is divided into two sections-the
first section, until January 1, consisting· of the odd numbers in general class sta~nd-
lug; the second section of the even, these sections alternating in attendance. After
January 1 -the dlivision of the class is similarly obtained from the standing in draw-
ing at that examin ation, and alternation continues until March 15, after which daily
attendance, Saturdays and S-undasys excepted, is resumed until the end of the term.

The Second Class alternates in sections throughout the term, being divided into
two sections of odd and even numbers, obtained from the standing· in dlrawinlg at the
end of the third-class year. Its hours of attendaice are from 2 p. m. to 4 p. m. For
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tbe better preservation of order the third class when attending daily is divided intofour sectionzs. which, at the close of aLttendatnce, are dismissed and retire separately
under charge of separate section marchers, who aersosbefrifatoso
·discipline. , aersosbefrifatoso

HOURS OF` ATTENDANCE.

T~otal ·numnber of hours of attendalcnce of thi~rdr class, ~fir~st year.
Hours.

:September 1 to October 31, daily, two hours-._,._ ... ,, _~__ __.88
1Movember 1 to December 31, alternate days, two hours-__.., _~ _. ___42January 12 to March 15, alternate days, two hours-45
March 15 to May 31, daily, two hours-__.~, _.__., __..._ __~110
Giving, out of 172 hours' total attendance during first term, 130 hours for each cadet,
land out of 200 hours' total attendance durnn, second term, 155 honrs for each cadet.

Nemnber of hour~s devoted to each subject for each cadet.
First term: Hours.

Problems in application of plane geometry-,,28
Conventional signs of topography in pencil-,_ .,,.,,. ____I _~ 22
Conventional signs of topography in ink-._~.__._ ._ .. _. __18Line of screens, gradients, construction of roads, sections, and study of

Contouring from dictation-.,,.,..,6
Exercise in hachures.,,, -,.,,,,,2

Constrnction of scales, etc._,,, _,.,,.,. __.________ 8
Platting triangulation for map from notes-...,,,_.,, __~~________6
Platting details and finishing map from notes-.. ,,.,,.,,,__ _~ 34

Total-130

-Second term:
Theory of color, etc., laying flat and graded washes in water colors -,,,,20
Problems in descriptive geometry-.,,.,,,_,,,,,,,I____I__ __~75Topography in colors-,,,,,30 
Practice in plotting from dictation by -field reconnzaissance methods-,,,4
Reconnaissance work in the field with compass and protractor sheet-,,,,, 18
Platting contours in the field -,,.,,,, -,,,,,, _ -__ - ____ _4Reconnaissance without instruments-,,4

- otalZ nuzmber· of houcrs of attenzdanrce of second class, second yea~r.

[Attendance alternate days througliout year.]

~First term, September 1 to December 31: Hours.
Number of hours, 172; half of which for each cadet-86

Second term, January 12 to May 31:
Number of hours, 200; half of which for each cadet-,,,,,,,,,, ,,100

.Number of hours devoted to each. snbject:
Drawing from wood blocks in outline-,,,,,.,28
Shaded drawings-.,,.,,.,,,,__ ___ _II~___. __12
Drawing from memory-.,,.,,,,,,__~~__ ~_____ _1__112
Mechanical free-hacnd drawing, including isometric a~nd cavalier proj ections - 15
Hill ontlines-4
F'ree-hand drawing from the fiat- ,,,,,,.,. .,,,,, __~~ _~ 12

-Second terma, January 12 to May 31:Barrack project, about-40
Working drawings to scale of steam engine, engineering and fortification

drawings, ordnance and architectural construction, etc., about-- --,,, 60
Total--,.,,.,,, __~_~__~_100

'Total number of hours' attendance, for entire second year-,,.,,,, .,,.372J-lalf of which for each cadet-,,,.,,,,186
'Total number of hours for department in two years-,...,,.,,, ,,744'For each cadet-,,. --- ,,,..,,.,, ,,,,,,,~ _ __~__~471
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CLASS REPORT~S AND MERLIT MARKS.

Class reports are submitted weekly, each cadet being given a merit mark on3 his
week's work. These niarks are scaled on a niaximlum ot 3, anid are determined from
a consideration of two facotors, i. e., progress and quality. A time schedule com-
piled from the records of the dlepartmen~t and the result of several years' experience
is maintaineol br each separate piece of wTork. If a cadet begfins a piece of work on
M~onda~y and has ou Salturdlay comple~lted the full amrount of wvork according to the
schedule, he is marked accordlingly f'or progress. Going a second time over th e class,
the element of progress is entirely ignored andi a m1iark for qruality alone is given.

In work of certain1 character, \vhere quality is cousidered most imlportant, e. g.,
conventional signs in color, the qruality mlarkk is given a multiplier of 2, and the
resulting mark for the week would be determined as iu the following example:
Qnality mark, 2.3 x2 5~; progress matrk, 2.4; total, 7.4; reduced to a scale of
3 --2.47 =mark for week.

In certain ot her portionrs of the work, as, for example, descriptive geometry, qual-
ity and progress are rated equal1 and given the samne weight in the dletermnination of
the mrark.

Exact record of progress is kept by recording against each cadet at the end of
every week the numb~er of honrs to his credit according to schedule in the particular
piece of work npou which he is engaged. By this method a glauce at the record tells
exactly what each cadet has (lone each week of the term, anid as the work is filed
away as fast as comlpleted in the drawer allot~ted to him, the most complete informa-
tion is alway~s immediately available as to the sta-tuls of every membser of the class at
any period of his instruction. The marks, with rating both f'or quality and progress,
are posted in the classroom weekly, so that cadets know in what element of their
work the~y are deficient.

As each pro~blem, construction, or drawing to be inked is completed in penciling,
it is examined by an instructor, and if approved is so marked by him over his initials
in pencil; the cadet is thereby authorized to proceed to the inking, and npon the
completion of this stage of the work it is again brought to the~ instructor for final
approval, whic~h, if accorded, is stamped in in1k, with the instructor's name; other-
wise the word "~disapproved"~ is stamped in a similar manner. Upon each drawing
is also stamped the name of the cadet and date of comrpletion, a brief of the course
of drawing to which it belongs, andC, if a problem, an enunciation of its requirements.

At the examinations closing the year's course, drawings of spe~cial exrcellence are
retained by the head of the departument for preservation inl the academy gallery--a
cnstom which has been adhered to for over seventy years, and, as a resnlt, a collec-
tion of drawings dating ba~ck to the early twenties, and bearing the names of gradu-
ates whose reputations are national, is exhibited on the walls of the Academies.

PLANT.

The halls and rooms devoted to the department of drawing in the academic build-
ing completed in 1895 were planned by the head of the department to m~eet the
requirements of the special and comprehensive course taught. They were designed
also to give a maximum amount of light and a perfect system of ventilation, together
with abundant space for both student and instructor. Besides these requiremlents
of the drawing aLcademies, there was to be provided a lecture room, with complete
illustrative apparatus, and anl auditorium1 which should accommodate 150 spectators,
each of whom should have an unobstructed view of the platform; a photograph
gallery with developing, enlarging, and chemical rooms; a model room; and a, work-
shop for repairs, preparation of material, etc. All of these were to be so disposed
as to occupy the same relative spacoe in the new as in the old buildingf.

The two maiu halls or academies are devoted to the work: of the second and third
classes, respectively. They are located upon the top floor, the ceilings being formed
by the arched iron trusses supporting the roof, giving a maximum height of 29 feet
at the crown of the arch. The second-class academy accommodates comfortably 50
students on a floor plan of 50 by 42, or approximnately 2,000 square feet. The cubic
contents of the room is 49,000 cubic feet, affording nearly 1,000 cubic feet of air per
man for a maximum seating of 50 men. As a maltter of fact the size of sections has
not yet exceeded 40 men. The room may be lighted either from sides or from above.
Side light is given by four large double windows, 7 by 81 feet, two of which are on
the east and two on the north side of the room. These are closed by double iron
rolling shutters, umeeting at the meeting rail and rolling up and down. Light from
above is supplied by a north skylight on slope of roof, screened by draw shades of
white cotton and of dark green hollands, working separately. The skylight is 20
by ~22~ feet, covered with one-fourth inch hammered glass. With side windows
closed the skylight gives ab~undant light for the most exacting work on the darkest
days. By the use of screens and side windows any desired eff'tect of light and shade
canl be produced for free-hand model work.
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The Third-class Academy is considerably larger, and is designed to accommodate
a, maximum of 100 men on a floor plan of 3,025 squatlre feet--50 by 60' feet. Its
cubic contents is 74,000 cubic feet, giving 740 cubic feet per man for a class of 100
men. It has a north skrylight 20 b~y 44 feet, screened as in the second-class academy,
and has eight similar windows., arranged three on north, three on west, andl two on
south side of room. Heated ailr is suppliecd through openings at middle height of
north and west walls by the indirect, system, being forced in by steam fan and
extraicted throuxgh :venltilators at bottom and top of walls. In addition large venti-
lators are build on ridg~e of roof, operaitedl fromn side walls through universal joints.
As a result the air of the academies is at all times fresh and odorless and sufficiently
warm in the coldest weather One large porcelain double sink in second-class and
two in third-class a~cademy, set in Tennessee marble with floor drip and facings,
supply wzashing facilities.

The Lecture Room, 40 by 48 feet, is provided with a lantern gallery and Colt dis-
solving electric stereopticon. At the opposite end are b~lackl and white roller cur-
tains, 20 by 25 feet, andi the platformr, when lantern is not in use, is lighted by a s~ky.
light over the auditorium, plrovidedl wi th roller iron shutters worked by a crankB and
gear from lplatform. The seats are arranged as in a clinic and the space beneath is
util~ized for storage.

The Photog~raphing Rooms open from lecture room, and are arranged in two stories.
Above is located the gallery, 23 by 23 f'eet, with sk~ylight; below are dark room w~ith
smalll amltl large developing tanks, thel latter capable of 9 feet enlargemlents; the
Chemical Room, with tank, retouching talble, and negative closet; thle Enlar~ginzg
Room, furnished with 93-foot enlarging screen on ratilwaly, sensitizing· table, and lens
screen, with light closet wired for electric arc light.

The Model Room, 46 by 22 feet, contains miodels in plaster of the Propyleum
(restoredl), the Parthenon, the Temple of P~estnm, and others; also of anatomical
figure, the flying M~ercuxry of Johnl of Bologna, the Apollo, the Germanicus (so called),
and others (casts fr~om the Louvre); a large collection of hands and feet and orna-
mental details; a complete fratmed house in perfect detail, to a scale of one-sixth; a,
working model of four horsepower, direct-acting vertical steam engine, scale of one-
half; topographical facsimile model, in plaster of the Militar~y Academy and post of
West Point, constructed by Licut. C. 3P. Towusle~y, Fourth Artiller~y, under the direct-
tionn of the head of the department; topographical mnodels in plaster; a collection of
original water colors by Englikh water-colorists; inrge cubes, spheres, and cylinders
for lectures on light, shade, and f'ormn, besides a large number of smaller block models
for free-hand dlrawinlg; a, great variety of lithographs, engrravings, prints, diagframs,
and charts covering the field of genre and landscape drawYing, studies of' the human
figure, architecture, building construction, steam engines and machinery, engineer-
ing and ordlnan ce constructions, topography and cartography, inclndling the complete
issue of the Coast and Geodetic Survey and the UTnitedl States Corps of ]Engine~ers.
It is intended to complete the collection of topographical and cairtograiphic prints so
as to include the work of the principal European nations. Complete working shop
drawings of the principal constrnctions of the ordnance dlepartmuent are on -file,*
together with others of civil manufactories. In connection wit~h dlescrip~tive geomlet-
rical dlrawing there is also a demonstrative apparatus with models, designed by the
head of the department to overcome the dliffculties experienced by many in under-
standing the graphical elements and practical applications of this subject. This
apparatus presents the demonstration of all the elementary problems in descriptive
geometry, shades, shadows, and perspective as actually seen in space.

EXAMINATIONS AND STANDARD> OFi PROFICIENCY.

Examinations are held and class standing determined by inspection of mlarkrs and
drawings. The latter are displayed upon racks and tables so as to he easily examined
and compared. Ais the course is mainly tchnical and constructive, the masrkino'S isaccording to schedule and very close, so that very little deviation from the standing
resulting from mazrks is found necessary after a comparison of the work. In the
course of free-hand work, from September until January of the secondl-class year,
more change: resultfs from the final inspection of work than at ot her timtes. No
special weight is given the examinations as in other departments, since, as they are
a, full presentation of the entire work, they are of necessity wholly determinative of
standing.

The stalndard of proficiency exacted is such as long experience has demonstrated
to be fully wvithin the grasp of the diligent and fa-irly intelligent student, without
reference to naturatlpictorial gifts. As three-fourths of the course is geometrical
in its elements, and technical or constructive in its character, m~ainly executed with
drawing instruments, and as thie free-hand w~ork is confinedl to practicing and
developing the perception of proportion and relation in the simpler elementary
forms, be)pginning wr it~h blocks and element~aryr alnalysis of la~ndscape, it is found that
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studentswith 110 natunral pictorial powers wha~tever find no dlifficulty in passing and
e'ven in standing well in this study. A cadet, therefore, who constructs with correct-
ness and accuracy the problems in, plane and descriptive geometry, plots and com-
pletes from traverse notes and t~riangulation sheet w7ith correctness and fatir neat-
ness of finish the requiredf topog~raphical map, and shows ability to draw a fa~irly
accurate reconnaissance field sketch, will be declared proficient in that portion of
the course, alth-oug~h the pictorial finislh may be 50 per cent inferior to that of the
head man. In free-handl work the student must show a very rare incapacity for per-
ception of form to be declared deficient therein. In the course of architectural,
buildling construction, engineering, andli ordnancne drawing the samte conditions
obtain as in the geomnetrical and topographical work.

The course of drawinlg at the Maili tary AcademyS at the present time is based m~ainly
upon the fact that the practical latiguagre of modern constructionl of every sort is
technical drawing. The most casual investigation of any one of the many con-
structive arts of the world fr~om architecture and engineering-all1, the miachinery of
peace and the enginery of war--to the humblest of inanuthetures will show that
from the beginning -to the end its operations depend upon the line; that its original
conception mrust appear as a design upon a ilmne surface; that its operatives per-
formi their allotted tasks under the guidance of' linear drawings upon which they are
absolutelyp dependent that in turn tile tool~s with wh~ich they work and the matchin-
ery they control owe their crealtion to the same mledium, and that only by and
through this medium is that great diffE~erentia~tion1 of labor possib~le which brings to
birth the muodern arts of peace and war. It is because the constructive drawing of
form has so enormously ouxtgrowin the limitls of pic~toria~l art, is so ])ractically and:
vitally associated with every activity of modern creative energy, and is such an
indispensable mnediumn of expression to the ent~ire industrial world, that it is impera-
tive that-1 every school of technical science, civil or militar'y, shonldl require of its
students a suffticient proficiency· in this graphic language both to use it as vehicle of
plan and design and to read and correctly interpret fromi the designs of others.

The f'oregoing expresses tile practical considerations upon which tile instruction of
t'his course is based. There are others, educatfional as well as practical. These are
the cultivation of the visual faLculties of apprehensiona; thle clear, vivid, and accu-
rate perception of the objective worldl; judgenelt--the power of comparison and
discrimrination betweenh formal relations, shape, proportion, distance, quality; memz-
ory-thre clear and accurate retent~ion of forma~l images, i mivolving correct and lum~i-
nous description; arid sensiblitify--invoving ideas of beauty, harmony, grace, and
r'efinemzent. O~f thleo the first three are dirclyAt~ and praIcticatlly of the highest
·importanlce to the officer both as comumander and sub~ord~inate. Althougih thle eye
has always been the miost important of the fattcul~ties of sense in the decision of tac-
tical questions, and both generall and individulal action in the crises of battles, there
has never b>een a timne whzen a clea.r vision and accurate m~emory of objective facts was
of such importance ats it is at present to the general and to the subordinates. Esti-
mates of configuration, of distance, of relation, of sha~pe, are vital in the disposition of
tr~oops where the slightesd disadvantage of position may, with mlodern weapons,
prove f'atal, a~nd these mus~t be decided by the ey~e of the commanding general. He
also requires for strategical (lispositions the fulllest and most accurate information
possible, obtainedl by his subordinate officers through scouting and reon3naissa~nce,
aild to this end a good eye and a retentive memuory- for fo~rmal falcts are indispensable,
together with sufficient graphical ability to put; them clearly upon paper. Free-hand
drawingf is the direct edcucator of these faculties, and although with the niaijority
the pictoral result will be small fromt the artistic poin-t of view, yet a co~mparaztively
short training under careful instructionz will stimnlate all these facuxlties, even in
those of small natural gifts, in a remarkable degree and develop habits of observa-
tion entirely dormant.

Technical dlrawing, also, aside fromu its practical bearing, is a direct educator of
the mind and habits of thiought. The technical drawin g deals with facts, with exact
relations, w\ith geometrical laws. Correctly done it canl not lie; and incorrectly
done it exposes its oxvu errors. It holds the student in the g~rip of visible and tangi-
ble demonstration; the smallest error can not be evaded or hidden. Like analytics,
every step in a constructive drawing has logical and positive connection with what
has gone before; but unlikre the methods of quantityr, the work can not be done by
formnhil:e. It deman~ds a perpetual watchfullness and foresigfhtedness-as knowledge at
every moment of ·precisely what is to be done and its effect upon tile whole; a clear
knowledge at the beginning of the conditions involved, their accurate development,
and the exact correspondence of every detail at the completion of tile work. A
working drawing munst takie apart with such perfect accuracy that the reassemubling
produces facsimile, so that the bodys of independent coworkers can be held to
strict conformity.. It produces a strong sense of responsibility ill the draftsman,
because a, wrongly placed bolt in a complex mechanism, or a beam out of place ina
bunilding may have fatal results in the construction. The project drawing locates
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theory and develops self-reliance and practical abilit~y. Its lines and dots constitute
the actual doing of that which theory has expounded, and bring into play judgment,
foresight, and crea~tive ability.

It is unfortunately true that iu the educational sy-stems of the United States there
is a most lamentable neglect of training in the elenments of drawing. No othier civ-
ilized nation of commercial greatness neglects this subject, and in the schools of
G~ermanzy, F'rance. andl Austria, on the Continent instruction is continuous from the
primary schools through to the highest. England, with her elabora~te system of
scien1ce and art instruction ratdiating fromt South K~ensington, has spread it broadcast
throughout the kiingdom. The represen~tatives of our systemu, how-ever, who present
themselves at the M~iilitary Academy are f'or the gireater palrt whlolly (leficient in any,
even the most rudim3entary, instruction in draZwing. I dio not find that an average
of 10 per cent have had elementary training--in somve classes nlot 5 per cent. It is
therefore necessary that instruction here should begin at the illiteracy inl this
branch-a condition that is not paralleled in anly other subject.

The result to be achieved is therefore twofold. First, to train the falculties of
vision and those of executiosi throughl the hand when at a period of comparative
maturity they are entirely dormant; second, to teach the general principles of tech-
nical drawing so that the graduate shall have an intelligent acquainatnce with the
constructive language of engineering, architecture and building construction,
topography and cartography, and mazchinery, and shall be able to makze a fairly good
free-hand drawing- of naltural and artificial form. In his capacity as commanding
general, commanding o~fficer of a post, engineer, ordnance, a~nd artillery officer,
qruartermaster, surveyor, subaltern on reconnaissance or supervising construction, he
Is liable to requ(ire any or all of this kinowledge, andi a~t least to translate it to his
sulbordinates. The instruction is therefore twofold-in the practical graphical
work and by lectures copiously illuxstratedl, coupled withl constant oral criticism.

The cardinal principle upon which instruction is based is that all work shall be
original, that is to sa~y, that every pro~ject or problemx scha~ll be the student's own
work, constructed f'roiu~ the data or model accordiug to the principles governing it.
The only copies from dlrawing~s pernltted~ are in the case of a fewT outline st~udies
of the human form and laendscape at the close of the course of fr~ee-handl instruction.
The next condition exacftcf is accuracy, af'ter whiich comes pictorial1 excellence andi
neatness. The ultimate purpose is to give a sound general training in the elements
of technical and free-handt drawiulg so as to familiar~ize the student with the meth-
ods of graphical work in the various fields of topographical, geometrical, structural,
and mechanical drawing to a sufficient extent tor enable them to understand the
graphics of these subrjects when requnired -to interpret them, and to possess a reatson-
able facility of dlesig~n therein, rather than to attempt to carry any one of them to a
degree of dev;elopment appropriate only to special courses in schools of applica~tion.
As a matter of fact the more apt stuzdents do atta~in a fa~cility a~nd skill w~hich- ena-
bles their work to bear comparison with that of the best of the special schools either
inl this country or ab~roadl. In the free-hand course the ultimate aimr, after the enlti-
vation of the perceptive fa~culties, is to give a sufficient pictorial skill to enable~ the
g~raduate to make outliue skietches of genera~l landscape and hill forms to accompany
topographical and reconnaissance rep~orts. Further than this with the average man
it is not possible to, go. Artistic power canl not be taught; it mlust be innate in the
same way as are poetic, rhetorical, or dramraticc gifts. But the whole rauge of? tech-
nical graphics, w~hich is the la~nguage of the constructive and industrial world, and a
certain ability to render ordinary form by free baud can be taugrht to all in pre-
cisely the same degree as· any of the various branches of study; the eye faculties of
juzdgment, memory, and ap~prehension can be trained to a very high point, and the:
taste and appreciation can be developed in those in whomi thle artistic and creative
power is lacking.

METHODS OF IK5TRUCTION.

Firi~st year's co~urse.

GEOMETRICAL AND TOPOGRAPHICAL DHAwINTG.

Plane geometr~y.-About 40 problems covering various applications from laying out
of angles to plane curves and conic sections (see programme). These are done in
pencil and constitute the first work of the student. The data are issued on printed
sheets giving a brief general analysis of method. This refreshes the memory of
plane geometry and gives the first practice in the use of instruments. Accuracy and
neatness are here inculcatted as primary requniremenets.

Conventionacl signs of top~ograp~hy-Topography is assignled to this first year's course
because surveying and trigonometry are taught in this yea~r. The general signs are
first executed in pencil and afterwards repeated in ink. TIhe repetition impl-resses
them upon the memory besides making the transition to ink workz gradual. lu these.
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signs there is a, partial free-hand element which needs the practice in pencil before
attempting ink. Clearness and neatness of finish emphasized. Examples in large
maps of coast survey and foreign countries displayed for inspection upon tables.

D~etermination, of li-nes ofL scr1eens8 andL sections, etc.--lithographed sheets giving the
contours of a particular region are issued. The lines of section required are mndi.
cated and the section is made by student. Position of batteries indicated and lines
of screen from fire dietermnined on different slope by student. Gradient of required
road given; positionl of road platted by st~uclent. Maps of American battlefields
displayed on tables. Students required to go to them and answer a series of
hectogrraphmd questions touching topographical relation of different positions and
dispositions.

Elxer·cises in hachur~e svorlc.--This work is now confined to a sbort exercise in the use
of hachuores, with an explanat~ion of scales of shade of diff'erent methods of hachuring.

Exercise i~n contourinlg fromt dictation.-T'o familiarizse the student with the function
of contourrs antl their platting, bearings and gradlients are: given on hectogralph
sheets, together with topogiraphical features by textual description, from which the
terrene is plotted by the student.

Constructio~n of scale:s of distan~ce, etc.-Tbhese scales a~re thorolgrhlyv explained in
theory and then accurately constructed to given represenltat~ive firactions and units
by the student.

Platting of tr~iangulation ~for· co~mpleted mayp, etc. -T'he class at this point begi~ns the
final work of the first term~, which is a practical application of the foregoing pre-
liminiary instruction. This consists in the actual work of platting and drawing
a finished map *from the triangulation sheet alnd fieldl traverse notes, and demon-
strates the extent to which the student has understood the principles of topography
and acquired the necessary facility f'or the execution o~f a correct miap. The data
for establishing the triangulation points are given as if taken by observation, and
a book containing all of the traverse notes as taken in the field book for the area
to be mapped. The platting is careefully tested aIs it progresses and all errors noted.
After final approval of the p~latting the finishing w~ork in ink is proceeded with.

Thkeory o~fcolor·, etc.: hu~zes, tints, etc.-Tlhe subject of modern chromatics is taken
up at thie commencement o~f the secondl term. After an explanation of the modern
theory of colorr of' Young and Helm~holz, is taught the laying of fiat tints of the
primary and complementary hues, shading of cylinders anid curved surfazces.

Construzction, of problem~s in descr~ip~tive geom~etr~y-As this sublject is the foundation of
technical drawing, its practical application in graphical problemns is given the most
careful attention. In ord~er· that the (lifticulties of a, practical grasp of the subject
shall be overcome the first work deals with the simplest problems. The class receives
in the course of mathematics most thorough and carefu~l thieoretical instruction, and
comes to this work as fullly equipped in the theory of the sub>ject as canl be desired.
The problems given are selected with a view to practical bearing upon graphical
wRork in architectural and mechanical construction. Eatch problem as given is care-
fully explained, andc questions as to obscure points invited and answered. The prin-
cipal problems as they are reached are then set up on the demonstration frame and
the explanation repeated from the actual ob~jects and projections in space. The
students are then required to make the construction. The demonstration frame may
be at any time consulted to resolve difficulties and forgotten points. Cadets are not
allowedl to help eachl ot~her, andl the. signature of the cadet is held to be a guaranty
of the integrity of the work. The first problems are constructed in pencil alone, and
consist of the projections and revolutions in various planes of simnple plane ·figures,
cubes, and prisms, with sections and developments. These are quickly done, and
give confidence and flexibility in the use of projective mnethodls. After these the
problems incr~ease in complexity andl are finished with greater care and accunracy in
inak. They include determination of intersections of different solids with develop-.
ments, shades and shadows of crosses, cylinders, rings, spheres, or ellipsoids; the
columa with abacus an~d base with taurus; chimney and dormer wFindow on roof,
vase, etc.; the perspective of rings, shafts, spheres, monuments, groined arches,
buildings, or composed subjects. These are executed with the utmost accuracy and·
a high degree of finish, wchich xviii compare with anything done by students else-
where, at home or abroad.

Top~ogr~aphy in co lors.-Water-color w ashes as applied to top ographic al map s. First,
a sheet lof conventional signs, followed by a completed m-ap.

F~iie~ld reconnaci~ssance acnd sketching.-Careful lectures and explanation, with exhibi-
tion of implements and illustra-ttion b y the lan tern, precedes this most important branch
of military graphics. Methods of work in this country and abroad are explained
and illustratedl, and preliminary practice giv\en by dictating courses and data vivat
voce, requiring a topographical sketch to be platted from the description. The (.lass
is then taken into the field, formerly with prismaitic compass and regulation pro-
tractor sheet, but now with the reconnaissance sketching board of Major Vernor, of
the English~ service, as modified and greatly improved by Lieut. Charles B. Hagadorn,
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first -lieutenant, Twentyt-thirdl Inlfatntry, instructor of dra2wing. This is a simptle
application of plane table mrethods to field topography, and vastly superior both in
accuracy and rapidity of result to the older methods. A sketch is made of a portioni
of the military reservation, and contours are determined and platted both with levels
and clinometer. Practice is also given in· sketching without compass or implement
of any sort. This work closes the first year's instruction.

Second year'~s cour·1se.

FRE~E-HAND DRAWINC.

Outline dr~aw~ings fr~om blocks and placsters.-This work is addressed to the dormant
faculties of vision1 and is of the simplest and mnost elementary character. Tim objects
are at first white cutbes which are carefully draw~n " by eye," the knowledge of per-
spective laws acquired in the precedtingr year being~ here applied in the judigment of
form. According as the student prog~resses other blocks ar~e substitu~tedl, and then
groups of two, three, four, and many b~locks iii irregular masses. Finally, rough
building9s a~re constructed with blocks and sketched fr~om different points of view,
andl, if sufficient skill is developed, plaster forms. Succeeding this a series of
memory dlrawings are required, b~eginninlg with simlple rectilinear shapes, increasing
in comuplexity. which the student is allowed to view for a very short period and
must then reproduce. More comuplex forms succeed these, and finally the students
are sent out to examinle buildings_ for a short time which they must then draw from
memory.

M.lech~anicals free-hand dr~awcin~g-T'his work is done without any implement or arti-
ficial aid whatever other than the lead pencil. This must not be used as a ruler.
Beginning wit~h simple subdivision of lines into eqyual parts, scales aire drawn by
eye showing subdlivisions as high as sixtie~ths. The v~arious constructions of frets,
polyhedrons, stars, plotting and division of angles, etc., are gone thr`ough with, and
finally scale drawings of ob~jects giving sections and dimensions are done, conclud-
ipg with isomletrice scale dimensioned drawings and cavalier projections of machine
oastings of the same kind. The class is then practiced in sketching bill formis from
lantern projections on a latrge screen, beginning with very elemnte~ar~y forms and
gradually leading up to views of the region of the Colorado C'anyon. This work is
followed with study from lithlograp~hed stul~cies of landscaple in the fiat and landscape
sketching; inr the fieldl. The course con~cludles with a f'ew figSure outlines by Bargue and

C~rome, and studies of figure and landscap~e fromr the flat in penl and ink as an example
of g·ood method and to alfford some slight facility in execution within the very limited
time and raing~e of this course. This concludes the first, term.

Pr·oject--Barra·ck for a comp~any of inf'antr~y-Trhis begins the final course of con-
structive drawing. This projlect is a lpractica~l one and is given out to the individual
menibers of the class by a printed sheet of specifications and two sheets g~iving
detail dimensions. The plan, section, and one elevation of the buildling are then
constructed to the requl~ired scale. This important piece of work gives a very thor-
ough practice in the preparation of general drawings for a building, and is undler-
tak~en in connection with a course of explafnator~y lectures fully illustrated by the
stereopticon. In this work the student learns to relate drawings in plan, section,
and elevantion, and to understand the working out of detail and shop dlra~wings. It
is a double study for the student, teaching bothl construction and interpretation of
working drawingis. The dlraw-ings are carefully figured. and colored in fiat wash if
the progress of the individual work justifies it.

W;or~k~ing dr~awings-S9team,, bbi~lding constr~uctioa, or~dnance, civil and mnilitacry engineer·-
inzg.-After the completion of the project above described, the class is divided into
groups according to the general class standiing of the mene. The final work is then
assigned according to the corps of the Army to which the cadets will~ probably be
assigned. The first five men are given subj ects selected from mnilitary or civil engineer-
ing data--batteries planned or in process of construction in the United States and
abroad; portions of enceinztes; magazines; bridge and canal. workr, the data for which
are being constantly sought i n the latest works. The next twenty men, whose probable
service is to be in the Ordnance an1d Artillery Cor~ps, are given sub~jects of ordnance
and artillery construction. Working shop drawings of the principal g~uns and car-
riages of the u~nited States Ordnance Bureau are on file in the deepartmnent, together
with a large amount of data from foreign countries of the latest models. The
remaLining members of the class, whose duties will be in the Line as quartermasters,
commanders of working parties, and as comnianding officers of posts and in control
of Giovernumlent property, are given working drawings of details of buildingi con-
stfruction, and a figured drawing of a simple direct-acting high-pressure vertical
steam engine to complete to given scale. A large perfect model of a framle house to
a scale of one-sixth is used for this work. Students are required to make isometric
sections anld projections through different pa~rts of the barrack project showing
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entire construction of windows, doors, and interior floor and roof conzstruction--fig-
ured. A facsimile model of steam engine to one-half scale is used for the figured
drawing of steam engine. Detail drawing~s of all the parts are also avazilab~le, and
the student is reqyuired to set up the eng~ine to scale from these and the model. This
work completes the course of drawing.

LEcrURES.

All theoretic andl explanatory instruction is given by lectures abunldantly illus-
tratedi by stereopticon, blackboard, and models. Running commentary and viva,
voce criticism and instruction go, on at all times. At any time when special explaL-
nation is needled the classes are called into the lecture r·oom or to the models.

The course of lectures beginning with the first year's work covers: Drawing
instrumlen ts--their character, quality, use, andl care; methods andl connections in
geomnetricatl drawring; topographical signs and conlventions; methods of' large sur-
veys, trian'gulation andl field work; contnrg d i secif; avsn;
plottinog; ca~rtograpl-hy-historical sketch, styles, and methods; reading of maps;
studly ,n ,hrc~e oftrae clshe Young-Helmholz theory of color-the
prismatic and normual spectrum, color constants; compilemientary color; nomenclaL-
ture; subj ecti ve color; pigrments; harmony, contrast--illu strated by the stereopti-
con, Maxwell.'s disks, and color samples; methods of field reconnaissance. :Instru-
ments--levels, odometers, pedimeters, compasses, clinometers, etc.-are shown and
explained.

Lectures on form, ligiht and sha~de, proportion, outline, technica~l and pictorial art,
practical andi aerial perspective, and landscape dlrawing are given during free-hand
work, and are all illustrated with stereopticon.

During the last terni of constructive and mechanical drawip~g a carefully prepared
series of lectures accompany. the work~, explanatory of the details of building cons
struction from foundations to interior finish; a historical sketch of architecture and.
explanation of st~yles ; a dlescripti-ve analysis of the steamr engine and its deteails, sowr
ing character and functions of its working parts, andi of the various shop dlrawing~s,
In addition, l~ectures giv-ing the: character and number of architectural drawings,
fees and procedure in architects' offices, specifications, -reproductive proce~sses,-
quality and prepazration of paper, tracings, enlargements.

In former years the entire course in drawingr consisted in copyin'g pictures in pen,
ink, and color from engravings and lithographs. The course was devoid of lecture~g
or theoretical instruction. No original work was undertakien. Thework was largelyf
worked oveir and finished by the instructor to give pictorial eff'ect.

The work of the present course canl not well be conipared with that of other insti-
tutions, for the reason that it is general and comprehensive, wrhereas in the technical
and scientific schools of the country the work is speciail, adin the special lines iB
carried further, and in the art schools the object ai mwed at is fine art, while the students
possess special talent andl have had considerable training before entering.- At the
Military Academy~ t~he eye andl hamui must l~e trained from a condition of' entire ·help-
lessness, while at the same timie a knowledge of the graphics of a wide range of arts
is acquired. Notwithstanding the great disparity in the preparation of the students
and the character of the~nim,, as well as limiitation of timne, I aim 01' the opinion that
the resuxlt will compare without discredit with similar work, either at home Qi
abroad. The best draw~ings do, not fall, below the grade of expert work. Tlhis high
standalrd of achievement is due to the mnethodls of work of the M~ililtary Academny,
the thorough preparation given by myS associates, and the conscientious and enthur
siastic fidelity of my assistants, without which very little could be achieved. Ie
may also add that the inlterest of the cadets themselves in th'eir work is an impor~tant
factor.

I think that the count griven to the subject ·in its present scope and treatment is
too small, and is unfair both to the worki- itself, the ranlge off in~strulctionl given, and
the amount of knowledge and skill developed in the catlet student. At the least the
recommrrendation1 of the commlrittee appointed in 1883 to dietermin~e upon the relative
value of different subjects should prevail, wrhich gave to the course of the third-class
year a value of 90, and that of the second-class y\ear a~ vailue of 60. At that time the
counts of law ald ordna2nce and gun~xnery were the same as that, of drawing. These
subqjects now count 150, althougih the nrumber of hours dlevotedl to the sub~jects is l~ess
than that devoted to drawing. I venture to assume that thle advance in instruction
has not b~een greater.

I believe that, a greact g·ain in pratcticatl efficiency wouold ensue if thes course in sur-
veying were to be incorporated with that of drawing, for the reas~on that the subject
is essentially graphica·l and canl not be divorced fromt graphical methods. It is not
properly a part of pure mathematics, as all of its principles are those of geometry
and trigfonomuetry, and have already been taught in that course. I adcvanmce this sug-
gestion here only because, after consultation with the Professor of Mathematics, I
nuderstand his views to coincide with my own.
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'Should the Professor of Engineering ag'ree wvith my judgment, I wvould suggSest also
the consideration of the advisability of transferring the drawing now done as a class
attendance in that departmnent to the department of drawing. It would, I think, be
·a gain in efficiency to have all drawing done by the class in a body under the direc-
tion of one department. The theoretical instruction and the natnre of the problem
given out would be controlled by the department of engineering. The conditions
would be precisely similar to those which obtained whc--· the descriptive geomuetry
drawing was transferred from the department of niathem t~ics to this depatrtmen~t.

Very respectfully, your obedien~t servant,
CHARLES W. LARNED,

Professor of Drawoing, U. S. N. A.
The ADJUTANT, UN1ITED STATES MILITARY ACADEMIY,

Wecst Point, LVT. Y.

Recordc of' n~umber· of cadets foun~d deficie~nt in dr·awin~g-1&78s to 1896.

January. June. January. June.

Ya. Second Third Second Third Ya. Second Third Second Third
cls lss. c las class, I class, class. class, class.

1818 1. .1858..--.,. .. 2 .
1819:::::::::::::::: 3 /..1859.

1820~~~~~~~~~'____ 1860~..._. j,,_ I.
Is1821.._--.,IIIIII 2. 1861~..~..,,,/,,, .,.. ,,., .,,
1822..~.~.~~~--- I 2. I 1862

18231 1. 1865. 1.
1824. . 61 6 2 2 io s .
1826~,,,._.. 1.,.. 10_~__. .I:::__ 1866....

1827~~~~ 3o~.-..-II~~I, 1867~,,-,,.~,,,.....~l. .
1828 1868 . 2 2 .
18298.,,... 1..,~.....,,_.. __~~ 1869....,,

1832..~.........~ 172.....
1835 . 1 i6 . .12 1875 187 1 84 1 2

1836.10,,..,. 6 2 1876
1~837...,. 6 18776. 1.
1838.I.-.~~. 1..., 
1839.i 1878-....-. 1.

189.,,.S., ...1,.~ 81879~. 1..,/.,,. .,,.1,
1802 1. .1880 . 1 1 3
18412 3. . 1881.11..--1 1
1842 .. Sj 1,,,...,,... 111882.

1843..---.,. 4 2 3 I 1884....
1844.,,..,, 3 2 1883.,,,_.......).,,,,~.
1845~i. .6.,-,..., 2 1885.3 1

1816 . 1 1. . .1886.,,.,. 1 .. , I.,.,.,,, _I~_~_

1847.... .. 2 4 .1.. .. _~. 1888... .~.1.../ ... 1 ... 1..;~
1'849.3 5 . :::J 1859::.::::........ . :.::..:.j 1SR

1851~..-.2. ...... 1891 .
1852 .. 8. . .1892 . . .1... .11.;.,

1854~.. 1. . .1894 .. 1 1

18·56.1961 4.
1857.

1F.
WEST POiNT, N. Y., M~ay 31, 1896.

Sin: In accordance with the requirements of your communication dated Head.
quarters Unite4 States Military Academay, West Point, N. V., October 3, 1895, I have

instruction incuding practicalon rport of the course of studies and methods of
insrucio, icluin prctialinstrnction, employe4 at the Military Academy in

the depalrtment of ma~themattics.
Very respectfully, your obedient servant,

EDGAR WT. BASS,
Proqfessor of 2llathemat~ics, U.~ S. 71•1 A.

The ADJUTANT, UNITED STATES MILITARY ACADEMY,
West Point) Na Y.
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PART I.

.BRIEF HISTORICAL SK(ETCH: OF THEIP DEPARTMENT, GIVING; DATEi OF ITS ESTAB-

LISHMENT, ITS SCOPE IN THE BEGINNING, AND IMPORTANT STEIPS IN ITS DEiVEL-

OPMENT.

The following facts are taken mainly from Cullum's Register, Regulations United

States M~ilit~ary Acaidemy, staLff records of the academic board, cadet registers,

Boynton's Historyp of West Point, American State Papers, and laws relating to the
Military Academy:

1S02 .

The Military Academly -was established by an azct of Congress approved March
16, 1802.

Previous to this date a few caidets of the corps of artillerists and etngineers were

sent to West Point for instruction.
1301.

Mr. George Barron wvas ap-pointed teacher of arts and sciences January 6, 1801, and
acted as instructor in mathematics.

He was probably atppoinlted under the act of Congress approved July 16, 1798,

which authorized the President to azppoin~t four teachers of the arts and sciences

necessary for the instruction of artillerists and engineers.

[Extracts from report of Col. Jonathan Willia~ms, dated March 14, 1508.]

"'The institution was established at West Point in the year 1801, nuder the direc-

tion of a private citizen (George Batrron), and was nothing more than a ma~themaiti-
* al school for the few cadets that\~V were then in the service.

"Instruction in mathematics at this period was given in the· form of daily lectures

on elementary mlathematics."'
1302.

Mr. George Barron was dismissed the service F~ebruary 11, 1802.

Capt. .1 ared M~ansfield, Corps of Engineers, acting professor of matthemuatics, May
3, 1802, to November 14, 1803.

Capt. W. A. Barron, Corps of Engineers, acting professor of mathematjcs, July 6,
1~802, to February 14, 1807.

",Under Major Williams, as superintendent, the Military Academy, w~ith 10 cadets,

·was formally opened for instruction July 4, 1802.

"Capts. Jared Mansfield and William A. Barroa, of the Corps of Engineers, gave

instruction in mathematics, the former in the line of atlgebraical, the latte~r in that

of geometrical demonstrations."
[Extracts from Cullum's History.]

"'Four mouths atfter the opening of the Academy the first cadet was admitted upon

the following testimonial: "eaie
"c('We certif'y that we have, ag~reeably to an academic order K xaie

in the elements of arithmetic (vulg~ar and decinsal) * * " Jos~eph G.Totten, aged

14, * a ,nd find him well qualified in the aforesaid bralnches.
"'W V. A. BARRON,
"'JARED MAN'LSF~IELD,

"''Corps~ of E~ngineers."' 

Major Wrilliams gave instruction in the use of instruments.
From 1802 to 1810 cadets entered th~e Academy without mental or phiysical exami-

nation, and at any time of the year. They were of all ages, from 12 to 34.

"T~he term begatn in April and ended in November. Study hours, includingnr reel-

tations, after 1805, were from 8 a. m. to 1 p. in., 2 p. m. to 4 p. in., and in the evening.

"'In ni~athemlatics the instruction was limited to the elem~ents of geometry and alge-

bra, with the use of surveying instruments.
*"During the summer of 1802 a survey of West Point was made and the elevations

of surrounding peaks were determined.
"'Early in October the first public examinaationm was held by the Superintendent

and Captains MIausfield and Banrron. T~wo cadets were examined in Hutton's Mathe-

Owing to the poor condition of the quarters and the severity of the winters,

instruction ceased ou the 1st of Dlecemlber and began on the 15th of March following.
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1803.

Capt. Jared Mansfieldl was relieved from duty at~ W~est Point on November 14, 1803.Hie was at gradulate of Yale College andi had a high reputation for learning. Afterimportant service in the surveys of the Northzwestern TIerritory he returnedl to theAcademy as professor of philosophy October 7, 1812,
Colonel W;illiamse resigned June 20, 1803, when the comlmand at Wxest Poin t devolvedupon C~apti. XV. A. Barron.

In April, 1804, the AcaLdemy openedl with only Cap~tain Batrronl, the te~acher ofFrench, a;nd about 1.0 cadets.
180e~~.

Until the reazppointment of Colonel Williams, April 19, 1805, as chief engineer andSuperinztendent of the Military Academy, no 'progress~ inl instructin+t is ~reco-\rdedl for
the Academy. u r lu~rrV I ~iCt; TIn 1805 the hours from 8 to 11 a. mr. were assigrnedl to the studyi and recitations ofmathem atics.

Colonel W~illiazms desired the return of M~ajor Mansfield to WCtest Point, sta~ting:
"There is not a man in our country, in my opinion, better ca~lcuxlatedl for a, mathe.-matical instructor, as well on account of his amiahie character as his professional
knowledge."

1806. ~
"A general examiniation took place Octoher 10, 1806, lasting four days, in the pres-ence of the Superintend~ent and the .cting professor of mlathematics. Seven cadetswere examined in arithmetic andl the elements of algebra and geometry for adlvance-ment; 6 catdets in arithmetic, algebra, and geometry for promotion to the artillery,and 5 cadets in algebra, geometry, including surveying, " " for prom~rotion.to

the engineers." 

C87.apt. 'A' A. Barron served as atcting professor of mathemlatics until Februalry 14.,
He was said to be "a man of social temper, fair abilities, and had a faculty forteaching." He subsequntrily became attached to the Quar~terma~ster's lepartment.'Mr. Ferdinand~ 1. Hassler, acting professor of mnathema~tics, February 14, 1807,' t~o

D~ecember 31, 1809.,
'In 1807 the AcademyS closedf on the 23dl of Novemlber, after the annuoal examination,at which 5 cadets were graduated.

18308.

The academic term of 1808 began in lApril, with about 35 cadets.
Instruction in muathematics was given by Professor Haf~ssler, assisted by Lient. AldenPartridge.

180i9.

In 18309 the Academy opened about the 1st of April, with about 30 cadets.William Eustis had in the mreantime been ap~pointed Secretary of War. He beganimmediately- to do all he could to crush the Acatiemy b~y depriving it of stu~dents,
teachers, and means of support.

Ion Sepfenibcr 1809, Lieut. Aldlen Pairtridge, who was in commatnd, reported as fol-
"On Monday last ther~e was a very thin mathematical acadlemy. * Yester-dayF the~re was a still less n1umber) in the mathematical academy-, and some of those who

did attend did not; come into the academy until abou~t 10 o'clockr."October 24, 1809, Lieutenatnt Partridgie proposed that "'no personr be appointed acadet who is under 14 or over 18 years of abe; nor unless he canl produce testimonyof his knowledgfe of the first rules of arithm~~letic."' "Professor Hassler was born in Swit~zerland and studied muathematics at theUni aersity of Cxiittingen. He was the director of a geodetic survey of Switzerland.Althoug~h a profound mathematician, he was not a successful teacher except for thosewith considerable aptitude for mathematics. His methods of instruction wereoriginal and his tendency was t~owardl anaulytical mathemantics. With no idea of dis-
cipline, he supplied valuable information to all of his students, but; made impressionson very few of them."

He was the author of a worki entitled Elemnnlts of Analytic Trigonometry.After leaving t~he Acade~myT he wasn aponted~:+ Superintenden of th UntdSae
Coast Survey. v- IUVlI y U I~JV LtC Utlllel1ln~ t Uid ats
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While not at great teacher, there is no doubt but what the country and Military
Academy are much indebted to him for thle introduction and practical use of mlath-
ematics. It is said that Haissler was the first one to teach analytic trigonometry in
this country.

As acting professor of mathematics at the Academy his salary was $700 per year.
"(With theA academic term of 1809 ended the active services of all the heads of the

several branches of instruction.s'" "

"Profe~ssor Haissler, of thle departmnent of' mathematics, resigned February 14,
1810, leaving the departmnent of mathcmatics in charge of Capt. Alden Partridge,
Corps of Eng~ineer~s."

"Capt. Alden Partridge, Corps of E~ngineers, assistaznt professor of mathematicsi,
November 4, 1806, to June 5, 1811, also from April 29, 1812, to April 13, 1813. Profes-
sor1 of malrthemat~ics, April 13, 1813, to Septemrber 1, 1813."·

"(In 1810 the: Academy was deprived of nearly all means of instruction " 
Officers and cadets were troubledi about getting their pay. The diisgrccfufl condition
of the Academy at this period was due to the opposition of W~illiam Eu:stis, Secretary
of War, who apparently did all in his power to crush the AcadeI~ny."

Colonel Williatms, after much elfort, scIceededPC in\ secrning the Secretar~y of War's

approval to the following~ regulations:

I~romu Re~ulations; United Stattes Militazry Academy.· 1810.]

"i " no cadet shaill be admitted into the Mlilitary Academy nuder the. age
of 15 or atbove tha~t of' 20. a 

a3 T Ihe qualifications for admission into the Academy a that
the candidate is w·ell v\ersed in a a";i nd~ arithmletic.s'" a f

Vacations were granted annually from December 15 to Mlarch 15.
May 25, 1810, Colonel Williams: also estatblished the following internal regulations

for the Mlilitatry Academy:
a aa a a

".1. Every cadet attatched to th~e Military Acadlemy previousR to his being considl-
er~ed a candidate fors a commissio"nshall have, comp-~leted the fo~llowing, course of
studies, viz :

"'In- mathematics he shalll be required~ to b~e well versed in arithmetic, logatrithmls,
the elements of algebra, creometryt~r~ligorno~me~tr,r mensuration, at a a planoni-zc

etry, stureometry·, surveying, " a a conic sections."

Dauring 1811 atnd part of 1812 the Academy practically ceazsed to, exist as such. On
Malrch 31i, 1812, the Aca~demy w~as lef't without a single instructor or cadet.

Up to 1812 the library was very small, the apparatus incomplete, the buildings
dilapidlated, and the facilitiesH for instruction inad.cequate.. At this time' "algrebra, to
include cubic equations, geomietry, plane trigfonometry, metnsuration of planes and
solids, and the use of instruments constituted the mathematical course. All1 cadets
were required to obta~in a thorough krnowledg~e of this course, wThich was contained
in the first volume, of H~utton's Mathematics.. Two years were generally devoted to
the: course in mathematics, but it varied somewhat,, depending upon the previous
attainments and capacity of the pupril."

1812~3.

I~n 1812 Congress passed a law relating to the Military Acadfemy which in a great
measure reorganizedl the institution.

[Extract fr~om act of Congresa approved April 29, 1812.]

"SEC. 2. An~d be it f'urther· enacted, Thal~t the Military Academy sha~ll consist of the
Corps of E~ngrinepers and1C the following p rofessors:a one professor of' mathe-

matics, with the pay and emoluments of a marjor, if not an officer of the corps, and
if taken fromn the corps, then so much, in addition to his pay and emoluments, as
shall eqlual those of a major. 

"~Each of the foregfoing professors to have ass assistant professor, which assistant
professor shall be takien from the most prominent characters of the officers or cadets,
and receive the pay and emoluments of captains, and no other pay or em~olunments
while perforumling; those duties.

(( a aX that the candidates f'or cadets be not nuder the age of 14, nor above the
age of 21 years; that each cadet shl be wel versedI in reading\IL , ,,,,, writing,
and arfithmetic."~ aa
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Secretary Eustis did nothing to carry out the provisions of the above act.
On March 31, 1812, the Military Academy was withont a single instrnctor.
In September, 1812, C. S. Merchant was the only cadet at West Point.
During the winter five others reported but were furloughed till April15, 1813.
Captain P-artridge is reported as "b eing ant able, strong-willed, b~ut eccentric man,who wanted to have his own way in everything perta~iningr tor t~he Military~ Acadtem2y.

He was a good malzthematical instructor, but had little administrative ability."
The difificulties under which he labored render it impossible to decide whether or

not he wacs responsible for the lack of development in mathematical instruction from
1809 to 1813. It seems to be thoroughly established, however, that during the sub-
seqyuent four years his peculiar conduct rather retarded than advanced the interests
of the Academy.

1813.

Andrew Ellicott, professor of mathematics, September 1, 1813, to Auxgust 29, 1820.
While the act of 1812 prescribes definite requirements for admission, no att~ention

seems to have been paid to the law.
1816.

[Extract from report o~f Be Wvitt Clinlton, February 1, 1816.]

"In the Military Acadceuiy no previouxs examination is reqyuired for the admission
of cadets; they are not divided into classes; a course of studies is not prescribed;
nor is a final examination * ;Y essential."f *t *y

The first course of study which received the authority of the Secretary of War k~
'given in the regulations of Masy 22, 18S16.

[Extracts.]j
* *1( * *

"A complete course of ma~themuatics will emubrace the following branches, namely:
'The nature and construct~ion of logarithms; the use of tables; algebra, to include
the solution of cubic equations, with all preceding rules; geometry, to include plane
alnd solidl geometry; also ratios. * *X mensuration, plane trigonometry, with its
application to surv-eying and measurements of hetights and distances; spherical trig-
onometry; conies, *with applications to military and other projectiles;
fluxions, to be taught and studied at the option of the professor and student."Due to the opposition of Captain Partridge, the regulations of 1816 were not
eniforced.

Hutton's Mathematics, used b~y Professor Ellicott: "~It was a sort of compendium
of mathematics, emb~racing arithmetic, hvrarithms, lergoertirnmty
land surveying, conics." ,,agba emty rgnmty

E. 1). Mansfield states "that the curriculumn for 1816 did not include fluxions, hut
t~hat 'cazlculus was added to the course a year or two later."

During the ~first year, logarithms, algebra, and plane geometry, to include ratio and
proportion1, were studlied, and during the second year geometry was continued to
include that of planes and solids, the construction of geometrical problems, the appli-
catio ofl(,i algebra to geometry, the mensuration of pl an es an d solids, plane and sphericoal
trigionomletry, and conic sections.

On December 1, 1816, the department of mathematics received much assistance: in
the appointment of Charles Davies as principal assistant professor of mathematics.

1817.

March 6, 1817?, Prof. Claudle Crozet, a graduate of the Polytechnic School of
Paris, introduced the first instruction in descriptive geomnetry in the Military Acad-~emy, andl, so far as I know, the first in this country. T'his inst~ruction was oral in
the beginning, and was given to a few pupils only. No text-book was then used,the dem~onstrations being made by t'he profeRssor (u~sing the bla~ckb~oard) for the
purpose of niding his students in the study of engineering.

Professor Clrozet greatly stimulated and ad~vanced the study of geometrical mathe-
ma~tics in the United States. In 1821 he wrote a treatise on descriptive geometry
arid perspective.

D~uring t~he period from- 1809Q to 1817 but little progress was made in the mathe-
matical stud~ies.

On Julyv 28, 1817, Maj. Sylvanus Thayer was ma~de Superintendient of the Academy.
His appointment matrks a new era in the history of the dievelopmlent of the Academy,
including that of mathematical instruction.

"It was through Matjor Thayer's agency that Prof. Clatude Crozet, the parent of
descriptive geometry in Amer~ica, became attached to the Academy."

"'Maj or T'hayer classified cadets according to proficiency in studies, divided classes
into small sections, requiredl weekly class reports, established more thorough recitat-
tions, with freer use of the blackboard, and improved the curriculum of studies."
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1818.

The' recgulations approved Jul~y 227 1818, established semiannual examinations,
the first to commence on January 1, and the second on the 1st of June.

Entrance examinations were to be held fromt June to Sep~tember 1, but candidates
were examined as late as November. At this time, 1818, somneca2ndidates were assigned

'to advanced classes, and the classes were divided into two sections for instruction.
In June, 1818, the following alterations were made in the mnathematical course:

Analytical, plane, andl spherical trigonometry were added to the second year's course,
and descriptive geometry was tra~nsferred from the fourth to the second year.

Hutton's Conic Sections was substituted for Simupson's.

1819.

In ,January, 1819, classes were organized into sections according to gradation of
maerit. The examinations included all courses studied up to the time of the exami-
nation. Thus, in June, 1819, the first class was examined upon the entire course of
mnathemwatics.

The examinations at this tune were quite thorough, for out of 120 examined in

ialgebra January, 1819, 74 were pronounced proficient, 20 doubtful, and 26 deficient.
The examinations appear to have been entirely oral, and about one day was d~evoted
to a section~ of about 25.

1320.

In 182~0 algebJra and geometry were studied during the first year. Trigonomnetry,
surveying, conies, descriptive geometry, an~d (provisionally) fluxions were studied
during the second year.

Perspective, shadies, a ndc shadows were taught in the e~ngineering coulrse.
The following copy of a weekly class report, dated November 18, 1820, exhlibits

the m~ethod at that time. The scale of marking on daily recitations ranged from
+ ~ to - 3.

Class report for· week~ ending N~ovem~ber 18, 1820.~ a

[Class third.--Department of mathematics, second section.]

No. Name. IMonday. Tus ens h rs Satur Total.
day. dlay. day. Fia.day.

I D...~....---- ·- · 3 21 2 2 1 14 12
211 .. 3 2 2 11 1 11 11
30 .3 21 21~ 2 11 11 13
4 C ---..-.-----. __l.....~.... .3 4 3 21I 21 3 141i
5 L __~-.A-, ..--... 2 14 1 11 1- 1 5 
6 S .::::::.4 3::::::: 3a 21 21 3 144
7B .. 3 3 3 21 3 161
8 M .. 4 -2 0 1 --1 0 1
911........~.~. .1~.~ 3 3 21i 2 3 15

to10K~.......... .14..--I 2 2 11 2 1 10
liT -1 11 11 1 14r 1 5

at Progress from articles 44 to 75, in Gregory's Mathematics (algebra).

EXPLANATION OFi rnz FIOL'RE5 AND 510N5 UZSED AaOVE.

Scale: of mnerit used: Best, 3; very good, 2; good, 1; inldifferent, 0; bad, --1; worst, -3. The inter-

mediate marks, 24, 14, and -2, express intermediate merit.

Andrew Ellicoti was born January 24, 1754, in Bucks County, Pa. Early in life he

acquired scientific attainments and was employed frequently in the settlement of
boundaries of the newo States. In 1790 he laid out the city of Washlingfton and deter-
mined the boundaries of the District of Columlbia. lie was the recipient of many

honors, includingr a membership of the National Institute of Firance. He was one of
the recognized leaders of science for a period of forty years.

He held the professorship of mathematics with credit till his death, Anugut 29,
1820.

David B. Douglass, captain, Corps of Engineers, professor of mathematics, August
29, 1820, to May 1, 1823.

1821.

The general regulations for the Army, 1821, established the annual term from Sep-
temberi1 to July 1, with genleral examinations in June, in the presence of the board
of visitors, by the academic board in all the branches of science and inzstruction
'through which the cadets had passed.
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The superintendent was authorized to detail cadets to act as assistant professors,
each to receive $10 per month for extrd, services.The m2annzer of giving instruction is indicated by the following; extracts from the
regulations of 1821.

Stc S La-t 

59. For convenience of instruction in mazthematics the thirdi and fourth classes
shall be divided separately into convenient sections, which sections shall be countedoff fromt the mathematical merit roll of each class, respectivelyr, ia such manner that
the first section shall consist of the first cadets on thatt roll, the second of those nextin order, and so on. The first sections thus formned shall be nuder the inimecliate
tuition of the professor, and each of the others of an assistant professor of mathe-matics, and will attend with them three hours every day in the recitation room of
the section.

60. The instruction -t~o he conveyed under each particular head of the specified
course of mathematics will be proportioned in extent as well as inl the mnanner of con-veyi~ng it to the capa-citiy of the different sections, a~nd in conformnity w-ith this prin-
ciple the follow~ing branches may be omnitted in th~e instruction of theF lower sectionsat the discretion of the academic board, viz,: The summation of i~nfinite series andfigurate numbers, construction of logarithms, construction of trigonomet~rical tablesn
and fiuXions; those, togep.t~her witfh the more profound! and difficult investigattions of
the course generally, beings reserved for the sections of the highest rank.

* Si *t aaf

611. The professors of mathematics, natural philosophy, and engineering;, in orderto ascertain the proficiency of the sections intrustedl immediately to their assistantsand the manner in which they have performed thei~r duty, sh~all occasionally, and in
rotation, when there are more than two sections, instruct the sections intrusted to
the assistants, the period for which will he fixed hy the academical staff and reportedto the War D~epartment, and the assistant professor, when the professor has his sec-·tion under his instruction, shall take chazrge of th~e section usually under the instruc-
tion of the latter. Lectuxres or such portions of the studies as are most suitable tothem may, with the assent of the superintendent, be substituted in lieu of the usualmode of instructioml

Sc -~ . .J·- - --· Si
76i. Each cadet, previously to his being admitted a member of the Military Acada-emy, must be able to read distinctly and pronounce correctly, to write a fair, legible

hand, and to perform with facility and accuracy time various operations of the fourground rules of arithmetic, hoth simple and compound, also of reduction, of singleand compound proportion, and of vulgrar and decimal fractions.The hours allotted to tlhe study of mathematics were from sunrise to 7 a. in., 11 a.
m. to 12 in., a-nd one-half hour past sunset to 9.30 p. m. The time from 8 to ii a. m.waes employed in mathematical instruction.

T~he following is a deFtaRiledC progaramme of the corse in.;- mathematics:~~ 

[Extract from statff records.]

vII. DEiTAIL OF INSTRUCTION, HAVING REFEREtNCE TO THE DIFE'kREN~T 5ECTlON5.

Fiirst' mathemzatics.

Alg~ebr~a-Fundame~ntal operations; -involutions and evolu~tions; r~eduction andconversion of pra~ctical a-ndl surd qluanttites; reduction and solution of eqyuations, toinclude those of the third degree; ratios and proportions; summation of infinite
series andl figurate numbers; nature and construction of logarithmns.-Geornetlrq.-Plane and solid geomnetry, andl the construxction of' geometrical proh-
lems; application of algebra. to geomretry; practical geometry on the ground;
mrensurattion of planes andi solids.

Tr1iqonome try2/ - The solution of all thle var~ious cases of plane and spherical tria~n-gles; spherical projections; the analytical investigation of tirigonometrical prin ciples
and the construction of tables.

Survlleyinlg.-The principles of common and trigonometrical surveying; measu~re-ment of heights and distances; the actual use; in the field of the various instruments
employed in surveying; different methods of plotting surveys, and the use of math-ematical instrum~ents.

Conic sections.

Dscriptive geometry.-The solution of gieometrical problems, generally by the.
graphical method, and the application of this method to spherical trigonometry;
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FPlu~xions.-The direct and inverse method ot fluxions; its application to maximai
and minima; the drawing of tangents; rectification of curves; radii of curvatures,
quadratures, cubatures, etc.

The instruction under each particulatr head of the course of mathematics, as thus
specified, will be proportioned, in extent and in the ma~nner of conveying it, to the
irank and capacity of the ditiereut sections, the more profound investigations gen-
erally, and the following entire subjects being reserved for the higher sections only,
viz: Summation of infinite series and figurate: numbers, construrction of logarithms,
construction of trigonometr~ical tables, and. the w~hole cou'rse of tiuxions.

*In 18321 Biot's application of' algebra to geometry waxs introduced as a class book.

* In 1823 I find that the following text-books were in use: The Camnbridg~e Trigo-
nometry, Legendre's Geeometry (transll~ation), Lacroix's Algebra (translation), Sga~n-
zin's Course of Construction, Gamnier's Analytic Gieometry. The nse of Hutton's
Mathem-atics was discontinued.

Professor Douglass was a scientist of a high order, a mlan of great character, arid a
good mathemat~ician. His influence was always for better discipline and a high
standard in educational methods. On May 1, 1823, lie was appoiuited professor of
engin cerino.

Charles D~avies, professor of mazthematics, MaLy1, 1823, to Mtay 31, 1837.

1324.~

In 11824 a t~ranslatzion of Lacroix's Trigonometry· was used.
To indicate the standard of reqyuireenlets at this date, we have the fa~ct that out of

100 who entered at that date h~ut 24 gralduated~.
Descriptive geometry was mainly taught b~y lectures; notes were taken by the

pupils on one (lay, and drawing~s made before; the next lecture. The work by Crozet
was also in use.

In 1824 Biot's Analytical Gieometry, in French, was used, and Lacroi's' Calculus
for the higher sections.

1325.

[From United States Ahrmy Regulations,- 1825.]

at a a a * (

Par. 1370. For instruction in matthemantics the third and fourth classes shall be sep-
aratelv divided into convenient sections, which sections shall he counted off fromt the
muathematicall merit roll of each class, respectively, in such- mnirner that the first sec-
tion shall onusist of the first cadets on that roll, the second of those next in order,
and so on. The first section thus formed shall he under the immediate tuition of
the professor. and each of the others of an assistant professor of matheniatics.

Par. 13711. The instruction in each particular branch of the course of mathematics
will be proportioned to the capacity of the different sections; the more profound
and difficult investigations of the course, generally, being reserved for the higher
sections.

au a~~t a a ai

Par. 1347. The complete course of mathematics will comprehend:
Alger~a.-Fundamen·tal operations; involutions and evolutions; reduction and con-

version of fractional and surd quazntities; reduction and solution of equationls, to
include those of the third degree; ratios and proportions; summation of infinite
series and ·flgnrate Inumber~s; nature and construction of logarithms.

Geom~etr·y.-Plane and solid geometry and the formation and construction of deter-
minate geomerntrical. eqanlt~ions.

Tr·igonlome~try.-Thze solution of all the various cases in plane and spherical trigo-
nometry; spherical proqjections; analytical lavestigation of trig~onometrical formuhu
and the constr~uction of taibles.

Sut·rv·eying.-Mensuration of planes and solids; principles and practice of common
land surveying, different niet~hods of platting, and calcula~ting such surveys, a~nd the
nse of mathematical in struments. Also trigonomietrical surveying and measurement
of heights and distances, together with the use of the instruments usually employed
therein.

Descriptive geomnetr~y-Tlhe graphic illustration and solution of problems in solid
geometry generally, and the particular application of this method to spherics and
conic sections.

*Per~spectivue.-The theory and use of linear perspective, shades, and shadows.
Antalytical geomretr~y-Tlhe construction and analysis of linear and superficia~l loci,

particularly for equations of the ftirst and second order.
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F~iluxions.--The direct and inv~erse methods of fluxions; its application to maximaand minima; the dra~wing of tangents; rectification of curves, radii of curvatures1,
qunadratures, cubatures, etc.

The text-books in use at this time were:
F7ir~st ylar·.--Algebra: Complement dies Elemeus cl'Algebre, par Lacroix; L acroix's

Elements of Algebra. Geometry: Legendre. Trigornzetry: Translation from
LacDroix, from Lacroix & Bezout, by Professor Farrar.

Second y/earl·-Descriptive gieometry, conic: sections: Cr·ozet's Treatise on Descrip-
tive Geometry and Conic Sections. Perspective, shades, and shadows: Crozet'streatise ~coxon samne. Analyt icalI geometry: l3iot. Fluxions: Traitd du Calcul, par

1828.

At the head of the g~raduating class of July 1, 1828, stood Cadet Ailbert E. Church,
who was destined for a long and successful career in the department of mathematics
in this Acadcemy. From Auxgust 31, 1828, to August 28, 1831, he evda sitnprofessor of mathematics.esrvdaasitn

18331.

Iii 1831 Lieut. Edwmardl C. R2oss, theu assistant professor of mathematics, trans-lated M. Bourdion's Algfebra, which was adopted as the text-bsook on that subject.This tra~nslation became the foundation of the subsequent D~avies's Bourdon.About this time Prof. Charles lravies begran writing a· series of mnathematical text-
books, which were adopted from time to tinie as they appeared. By 1839 all of themathematical text-books in use at the Acadlemy were wcorks of D~avies.The relative weight givenl to the different sub~jects in formring the ge~nera~l merit
roll of each class is represented by the following numbers:

FIRST cLASS.

Conduct-3 Jnfhntry tactics. -2

Engineering-,,_. ___~___~~ 3 Artillery-.~,.,,,. ___ ~~_~1Mathematic~s-.,, ,,~~____3 French.-1
Natural philosophy -~~~...~~~~ 3 Drawing-1.~_.~~~~~~~~~_ 
Chemistry and mineralog~y -_, _ _, 2
Rhetoric ant'l moral and political

science-2''`'''--- ----

SECONTD CLASS'.

Natural philosophy - 3 Drawing-..~1*
Chemistry-1

THIRI) CLASS.

Mathematics-_,.~_~___ ~_ 3 Drawing-.~~,,_,_~~~~__ 
French-1

FOU'RTH CLASS.

Mathematics-2.. .~~_~~~ 2French-1

MS/ANNER OF GxIVING INSTRUCTION.

[Extract from Regulations United States Military Academy, 18l1.1

44. For instruction in mathematics the third and fourth classes shall be separately
divided into convenient sections, which sections shall be counted off from the math-ematical merit roll of each class, respectively, in such manner that the first sectionshall consist of the -first cadets on that roll, the second of those next in order, and'so on. The first section thus formed shall be under the immediate tuition of the
professor, and each of the others of an assistant professor of mathematics. Thelustruction in each particular branch of the course of mathematics will be propor-
tioned to the capacity of the different sections; the more profound and difficult
investigations of the course generally being reserved for the higher sections.

a ai ap *i
55. Every assistant instructor or teacher having the immediate charge of one or

more sections of a class sha~ll keep daily notes of its or their progressJ and the rela-
tive merit, and at the end of each week shall report thereon to the head of the
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departm3ent to which he belongs. The reports thus m~ade shall be rendered to the

superintendent by the head of eac~h departmnent with such further explanations as

may be necessary to shiow the relative progress of the sections, and he will at the
samve timie recommend all the transfers which are to be mlade from one section of the
cl~ass to anlother.

COURSEJ iN MAThIEMATICS Ar TilE MILITARY ACADEMIY, 18;32.

Secondc ylear., third class.--Fluxions, Lacroix; analytical geometry, Biot; perspec-
tive-shades and shadows, Davies; mensuration, Davies.

*u 
* ~h

First year., foucrth class.-Trigronometry, Legfendre; descriptive geometry, Davies;

geometry -plan~e and solid, Legendre; algrebrat, Bourdon, tralnslated by Lieutenant
Ross.

OW October 28, 1833, Licut. Albert E. Chur~ch, wIho had been absent froml the'

Academyg since Augrust 28, 1831, was againz plabced on duty inl the department of
m~athemnatics as principal assista~nt; professor of ma~thematics.

On July 1, 1833, Col. Syvlvanus Thatyer was relieved andl MaPj. Rt. Ei. Dc Hussy took
commland.

" Under Thayer's mnzagaement mlathematics axdvaznced from HuttonI's Elements to a,

com-plete course of algebra, geometry, plane and sphericatl trigonome~try, descriptive

geometry (including shades and shadows, and perspective), surveying, use of instru-
ments, analytical g~eomet~ry, and the calculus."

[Extrazct from report on Military Aada~emy by Committee on Military Affairs. May 17i, 1814.]

"Mathematics is the study which forms th~e foundlation of the course. This is

necessary, b~oth to impart to the mind that coiiibined strength and versatility, that

peculiar vigior and rapidity of comparison necessary for military action, and to pave

the way for progress in the higher milita~ry sciences. All experience shows that the

mind, in order that it may act with efficiency, munst be accustomed to exertion. It

should be taugfht gradually to develop its owrn powfers, aLnd as it slowlyg learns their

capacity and the manner of employing them, the increasing lights which are thrown
upon its course will enable it to g~o on for an unlimitedl extent in the path of improve-
ment. Algebra and geomnetry, and the application of algebra to geometry, form the

studies of the~first year. The text-books used are generally from the French mathe-
maticians. The French claim the high honor of having introduced a revolution int o

all the branches of this science, and of having substituted analysis for the Newtonian
method of investigation.

"Descriptive geometry is also studiied during this year. This is a science pecul-

iarly necessary in civil and military engineeriug, and which has been nowhere else
cultivated with advantage or assidunity, save in France. The foundation for analysis
is well laid by the study of that prince of algebraists, Bourdon.

"'The course of the second year extends to the higher bra~nches of mathematics, to

the theory of curves, and to -the diifferential aiid integral calcuxli. In these branches
the works of those illustrious auuthors, Biot· and Lacroix, are employed."

183~5.

in 1835 para,,raph 55, United States Military Academy Regulation, was changed to

read practically the same as paragraph 52 of the present regulaltions, and I infer that

previous to this time transfers from section to section were not made weekly.

1337.

.Prof. Chatrles Davies entered the Military Academy in December, 1813, and grad-

uated in December, 1815. From 1816 to 1821 he wa~s principal assistant professor of

mathematics, and from May 1, 1823, to May 31, 1837, be wvas professor of mathematics.
For a period of twenty-one years Prof~essor Davies was closely identified with the

Military Academy, and gave his best years to its advaimeement. In 1826 he wrote a
text;-book on descriptive geometry.

He did mluch to systemratize and classify the methods of instruction in the M~ilitary:

Academy. Owing to the fact thatno good series of mathematical text-books existed,
he began, about 1830, to devote himself to their preparation.

:He first wrote his geometry, which was based upon Legendre's, and followed it

with his algebra, taking Bourd~on as his standard. These two works, revised and
modified from time -to time, have been continued to the present as texrt-books in this
Academy .



48 'UNITED STATES MILITARY ACADEMY.

Professor Davies also wrote text-books on trigonomnetry, surveying, descriptive
geometry, a~nalytic geometry, calculus, and arithmetic. In~ all, be produced morethan 20 different volumes, which w~ere for many years the standard text-books in
this country.

Ies wyas a, great teacher and a pioneer author of elementary mnatheiruatics. H3e,
more than any other of his time, inzfluenced the development of mathematical
instruction in this country.

According to Professor Church, who was closely associated with him, "CProfessor
Davies was an enthusiastic, energetic, clear, logical1 demonstrator, and an admuirabletea cher."' 

Albert E. Church was professor of matlhemat~ics from June 1, 1837, to March1
30, 187i8.

1839.

The following: detailed prog~ramme by Professor Church of the mathematical course
taught a~nd text-books in use at the IMilitary Academy 1839 and 1840 gives a comlpletedescription of the cour~se at that time :

Progr~amme of thle couzrse! of mathematcics as taughLt at thle Unlited States ~iilitary Academy~,
1839 arndl 1840.

ALGE:BRA.,

T'ext-book,. Davies' Bourdon.]

1. Preliminary definitions, explanations, and uses of the diffe rent algebrai gnsymbols, and terms; mode of reducinr sim~ilar a~lgebraic b ic signss
2. Addition of algebraic qua~ntities, with numerous exam~ples.
3. Subtraction of algebraic quasntities; transformations of polynomials, with

practical examples.
4. Mulltiplicaztion of algebraic quantities, both monosmitld and p~olynomlial, with

examples; examrination of tbe product of homogfeneous polynomzials; greatest and
least number of termns in the product of two polynomials; f~ormration of the squar~e
of the sum~ or difference of" two quantities and of the product of the sumn by the dif-
ference:; decomposition of qua~ntities into factors, with examples.

5. D~ivision of algebraic quantities, both mnonomialI and polynomlial, with applica-
tionsi; mode of indicating the division wvhen not possible andl of reducing the result
to its simplest form, with exatmples; value of the expression a O; demonstration of
the possibility of dlividling tbhe diffrence of two similar powers of two quantities
b~y the di-fference of the qluantities.

6. Explanattion and classification of algebraic fractilons; manner of reducing
them to simplest f'orm; theory mind use of the greatest commlon divisor; rules for
reduction, adldition, subtraction, multiplicat~ion, and division of fra~ctions, with
examples; discussion of the result obtained hy adding the sa~me qnaiitity to bothterms of a traction.

7. Definition and classificationz of equations; ex~planlation of the di~ffterent trans-
formations of equations of the first degree, with examples; solution of equations of
t'he first degree with one unknown qunantity, with examp~les both literal and numer-
icatl; explalnation of the manner of forming the equation of a problem from express
or implied conditions, with applications to numerous questions; explanation of the
three principal modes of elimination, and application to the solution of equationscontaining two or more unknown quantiticls; distinction between dleterminate and
in~determinate qjuantities.

S. Theory of negative quantities discussed and illustrated by several problems;
0 explanation of the symbols A' 2 and g; discussion of particular examp~les which

reduce o O'A'o
reduc to orm- without being indeterminate.

9. Of ineqlualities and of the different transformations which can be performed
upon them, wvith examples.

10. Demruonstration of -t~he law of formation of the sqluare, and thence the rule forthe extraction of the square root of numbers; rules for approximating to the square
roots of imperfect powers, whether entire or fractional, to within less than a given
quantity, with applications; explanation of the terms incommensurable, irratioual,and surd.

11. Extratction of the square root of algebraic quantities first applied to monomuials;demuonstration of the principle that thze squazre root of a prod~uct is equal to the
product of the square roots of the several factors; explanation of imaginary uv an-
tities; demonstration of the law of formation for the square of any polynomial, and
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thence the rule for the extraction of the square root of polynomials, with ap~plica-
tions; radicals and their classification into degrees; simlilar radicals; rules for a~dd-
ing, subtractinig, multiplying, and dividing radicals of the second degree, with
applications; ex~planation of important transformations of radicals of the second
degree,.

12. Equa~tions of the second degree with one nnknown quantity; their classification
and mode of solution, with applications; explanation of the roots of an equation of
the second degree, their properties; division of -first member of an eqnation into fac-
tors, with the general and complete discussion of the fonr forms of equations of the
second degree; application of this discussion to the "~problem~ of the lights."

13. Mode of estimating the degree of equations containing two unknown quanti-
ties; solution of some equations of the second degree of this kind; explanation of,
and means of solving trinomial eqluations.

(o) 14. Mode of exrtratcting the square root of trinomzials of the form of a, IVO,
with examples.

15. Application of preceding principles to the solution of mazny equations, and
questions depending upon equations of the second degree, conta~ining one or two
unknown quautities. i-;emark: Some of the equations~ and questions referred to in
this paragraph beings difficult, the lower sections of the class are not required to
solve them.z

16. Definition and theory of arithmetical proportions and progressions. Deter-
mination of the formulas expressing any term, the sum of the terms, and the common
difference in both increasing and decreasing progression. Mode of insertings any
number of arithmuetical mneans between two quautities.

17. The same with reference to geom~etrical proportions and progressions.
18. Demonstration of the law for the formation of the product of any number of

factors o~f the form (x -c) x - b-, etc. Explanation of the theory of permuftations,
arrangements, and combinations, with its application to the demonstration of the
bino~miabl theorem for the formation of any power of a binomial; consequences of
the binomial form~ula.

19. Dlemonstration of the law of formation of the cube of a number, and thence
the rule for the extraction of the cube root with applications; the same extended to
any power and root of a nuniber; mode of simplifying the extraction of roots of the
higher degrees; mode of a~pproximating to the roots of imperf'ect powers whether
entire numbers, vulgar or decimal .fratctions, to within less than a given qjuantity,
with numerical exatmples.

20. Manner of fobrming the powers and extracting the roots of any degree of alge-
.braic monomlials; demonstration of the law for the formation of the cube of any
polynomial and thence the rule for the extraction of the cube root of a, polynomial;
the same extended to any power of root of a polynomial, with examples.

21. Manner of simplifyin~g and reducing radicals of any degree; of adding, sub-
tractiu~g, multiplying, and dividing them; also the f'ormation of t~heir powers and
extraction of their roots; discussion of the different roots of a quantity and partic-
ularly of the roots of unity.

22. Theory of exponents, with rules for multiplying, dividing, formration of the
powers, and extraction of the roots of quantities affected, with any exponents.

(o) 23. Euler's demonstration of the b~inom~ial theorem in the case of any exponent.
24. Explanation of conveying and diverging series, with the means of approxi-

mating to the sum of the former kind in certain cases.
25. Theory of indeterminate coefficients and development of functions by means

of them.
(o) 26. Explanation and formation of recurring series.
(o) 27. Explanation of continued fractions, with rules for approximating to their

value, and determining the degree of ap~proximation; resolution of exponential
equations.

28. Complete theory of logarithl~ms; explanation of manner of using them int mul-
tiplying, dividing, forming t~he powers and extracting the roots of numbers; f'orma-
tion of logarithmnic series a~nd expl~anation of mo30de of calcu latinlg tables of l ogarithms.

(o) 29. General theory of equations; their properties; number and nature: of their
roots; division into factorsi of different degrees; their tra~nsformua~tions and compo-
sition; com-pletce theory of~ the comm~on divisor and its ap~plication, elimination, and
the determination of final equations; formnation of derived polynomials; mode of
determining, and discussion of the equal roots of equations.

(o) 30. Re~solution of numerical equations of the higher degrees, determination of
the limits of their roots; Newton 's mlethodl of finding the smallest limit in active num-
bers; demonstration of Descarte's rule for ascertainino t~he grea~ntest numberpr of posr-
itive and ne~ative roots; properties of and mode of determining the commensurable
roots of numerical equations; Newton's method of approximating to the real incom~-
mensurable roots when they differ fromt each other by at least unity.

5732 iv a---4



50 UNITED STA'.TESi MILITARY ACADEMY.

GEOMETRY.

[Text-book, Davies' Legendre.]

1. Preliminary definitionzs; explatnation of the different kinds of plane geomet-
rical figures, of the terms andi symbols nsed.

2. Demuonstration of the geometrical properties of the right line; the conditions of
equality in angles and triangles and their properties; of the isosceles triangle; of
perpendicular and parallel lines; leasnre of the sum of the interior and exterior
angles and triangles of pol~ygons; properties of paralllelog~rams.

3. Exrpla~nation of ratios and proportions, with their properties.
4. Deftinition of the circle and its different parts; their properties and connection;

nature of a tangent to a circle; conditions that two circles intersect or be tangent;
measurement of' and mode of comparing angles, of inscribed angles.

5. Solution of problem~s relating to the right line and circle, including method of
drawing perpendiculars; g~eometricall construction of triangles and parallelograms;
division of angles; inscribing and circumscribing circles in and about triangles; con
struction of tangent; line to the circle: determ~ination of the numierical ratio of two
right ~linzes, arcs or angles, etc.

6i. Definition and nature of similar figures; equivalent and equal figures; condi-
tions that parallelog~rams contain equal arcs; relation between parallelograms and
triangles of same base and altitude; proportions of' different rectangles; determina-
tion of the measure of the area of the rectangle, parallelog~ram, triangle, and trape-
zoid of the square described upon the snm or difference of two lines; of the rectangle
upon the sum and difference; relation of the sqyuares describe4 upon the sides of a,
sactlemr triangle; same with respect to the right-angled tria~ngle; properties of similar
triangles; conditions for similar triangles; general p operties of the right-angled
triangle; proportions of similar figures in general; properties of chords and secants.

7. Solution of problem deap ending npon thhepreceding principles, inceluding division
of right line into proportional. parts; construction of mean proportions; third and
fourth proportions; construction of squares which shall be equivalent to given
figures; construction of similar figures.

8. Regular polygons and their properties; manner of circumscribingi them about
and inscribing them in a circle; measure of their angles and area when similar;
relation between them when inscribed in the same circle, or circumscribed about it;
measure of the area, and length of the circumference of a circle; also the area of cir-
cular sectors; proportions of circles and their circumferences; calculation of the
approximate ratio of the diameter to the circumference of a, circle.

9. Properties of the plane; definition; condition of equality and mode of compar-
ing solbl angles; construction of perpendicular to a plane; theories relating to the
intersection of planes; of pacrallel planes; eqnality of plane angles when not; in the
same plane; limits of the suim of the plane angles forming a, solid angle.

10. De~finitions of polyhedrons, dfi-fferent kinds; cosnseqluences of their intersection
by planes; reg~ular polyhedrons; measure of the~ convexr surfatce of a regular pyram~id
atnd frustrum; measure of the solidity of any prism; relation between prisms and
pyramids having same base and altitude~; measure of surface of right prisms; pro-
portions of parallelopipedons, when equilvalent; measure of their solidity; measure
of the solidity of pyra~mid and of anly polyhedron; comparison of similar prisms and
pyramids.

11. ]Definition of properties and mode of generating the three round bodies ; measure
of the convex surface and solidity of a cylindler; same with respect to a, cone and
frustrum; relation between similar cylinders and cones; intersection of spheres by
planes; position of tangent plane to sphere; measure of the surface generated by a,
regular sem-ipolygon revolved about a fixedl axis and its application to the determ7ina-
tion of the measure of the surface of a sphere and zone; measure of solid generated
by a triangle revolving about a fixed axis, and thence of the solid generated by a,
regular semipolyg~on and the application to the determination of the measure of the
solidity of a sphere; comparison of the surfaces and solidities of sphere andl circum-
scribed cylinder; measure of the solid generated by a circular segment revolving
about a fixed axisi; measure of a spherical segment.

12. Definition of spherical triangles and polygons; their properties, conditions for
equality; limits of the sum of their angles and the mreasure of their area; polar
tria~ngles andl their properties; spherical lune and its measure; spherical pyramid
and wedge; const-ruction of regular polyhedrons.

13. Numerous applications of algebra to the solution of geometrical problems.
Remark: The lower sections are required to solve but a portion of these problems.
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PLANE TRIGONOMETREY.

[Text-hook, D~avies's Legendre.]

1. Its object; masnner of dividing the circumference; explanation of the different
trigonometrical lines employed and discussion of: their value and algebraic signs for
di-fferentf vatlues of the arc.

2. Formulas expressing the value between the sine, cosine, and radius; the value
of the tangent, cota2ngent, secant, and cosecanzt; the relat~ion between the tangent,
cotangent, and radius.

3. Formulas expressing the value of the sine and cosine of the sines and dlifference
of two arcs, of the sine and cosine of a double arc, of the sine and cosine of half
an arc, of the sum and diff'erence of the sines of two arcs; the same with reference
to the cosines of the pIroduct of the sine and cosine, sine and sine, etc., of two at~cs,
of the square of the sine, cosine, tangent, and cotangcnt of half an arc, of the tatn-
gent of the sum and difference of two atrcs, of the tangent of a double arc, triple
arc, etc.

4. Various other formulas exYpressing a relation between the sum an4 difference of
the sines and cosines of two arcs, and the sine, cosin-re, tangent, etc., of one-half the
sumn or dlif~ference of the same.

5. Ex~pla~nation of the mode of calculating a table of natural sines, cosines, etc.
6. Explatnation of the construction a~nd manner of using the common table of

logarithms, logarithmic series, tangents, etc.
7. Demonstration of the principles for the solution of all cases of rectilineal tri-

angles, both rigfht-angfled and oblique.
rr. Expla~nation of the arithmetical complement of a logarithm and its use, with

the calculation of numerous triangles, including examples of every case by the aid
of logarithms.

SPH-ERICAL tLRIGONOMETRY.

[Text-hook, Davies's Legenzdre-]

1. Its object; relation of the sine of the angles to the series of the opposite sides;
formulas expressing the value of R' into the cosine of at side or angle, of the sine and
cosine of half ain angle in terms of: the sides, of the cosine of half a side in terms of
the angles, of the cotangent of one side into the sine of another; demonstration and
use of N~apier's analogies.

2. Napier's circular parts and demonstration of his rules for the solution of rig~ht;-
angled spherical triangles; application of logarithms to the solution of examples of
right-angled and quadlrantal triangles.

3.· ]Explanation of the mode of solving all cases of oblique-angled triangles, with
practical examples in each casc. 

4. ApplicaLtions of the principles of geometry and -trigonometry to the mensuration
of the different geomzetrical surfaces and solids (a portion of which are not required of
the lower sections).

DESORIPTIYE GEOMIETRY.

[Text-hook, 1Davies.l

1. Its objects and its principles; manner of representing magnitudes on the planes
of projection; solution of the principal problems on the right line and plane.

2. Classification of lines; definition and nature of a tangent line.
3. Mode of generation and classification of curved surfaces; of surfaces of revolu-

tion; mode of representing sunrfaces; de~finition, nature, and properties of tangent
planes.

4. Construction'of tangent planes to the single curved surfaces of shortest distance
between two straight lines.

5. Construction of tangent planes to spheres and surfaces of revolution. Remuark:
Two of the most complicatedl methods referred to are not required of the lower sections.

6. Construction of the inztersection of curved surfaces and planes applied to the
intersection of cylinders and surfaces of revolution by oblique planes; construction
of tangent line to the curves of intersection; development of surfaces with applica-
tion to cylinder and right cone with circular base.

7. Intersection of curved surfaces in general and mode of constructing tangent
line to the curve of intersection; applied to intersection of two cylinders and sur-
faces of revolution, to intersection of oblique cone and sphere with the development
of the cone; intersection of two cones.

(o) 8. Application of preceding principles to the construction of several practical
problems ; also to the construction of spherical triangles.
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9. Spherical projec-tions; first principles of orthographic projections; mode of pro-
jecting circles; construction of the projection of the sphere on the planes of the
eqninoctial colure equator and horizon.

10. Principles of stenographic -projections; mode of projecting circles, their poles
and tangents; construction of the stenogratphic projection of the sphere on the
eqluator, etc.

11. Natnre, modes of generating, classification, and manner of representing
warped surfaces; construction of elements; conditions that warped surfaces be tan-
gent to each other along an elemzent.

(o) 12. Properties of the conoid2; hyperbolic paraboloid and hyperboloid of one
nappe.

13. Construction of tangent planes to warrped surfaces.
(o) 14. Construction of tangent, plalne t~hroug a~~ right liine to~- any su-rfacea of rev-r

lution, and of right line to a curve.
(o) 15. Construction of the intersection of hyperboloid of revolution of one nappe

with obliqlue plane.

SHADES, SHADOWS, AND PERSPECTIVE.

[Text-book, Davies.]

1. First principles of shades andc shadows.
2. Applications to the mathematical construction of the shadles and shadows, of

the right line, the abacus and lpillar, the house, the cylinder, the rectangular abacus
and column; shadow of cylindrical abacus on a vertical wall; shade and shadow of
inverted frustrum of a cone, of a sphere, of an ellipsoid, of the niche; shade on the
torus.

3. iMode of constructing the brilliant poin-ts of surfaces.
(o) 4. The construction of the lines of shade and shatdow on a surface of revolution.
(o) 5. Of the proluerties of the helicoid and its tangent plane.
(o) 6. The construction of the lines of shade and shadow on the screw.
'7. O~bject of perspective; prelim~inary principles; direct method of constructing

the perspective of bodies, applied to a cube.
8. Method of constructing the perspective of point by means of diiagonals and

perpendiculars; application to the construction of the perspective of' four cubes
with their s'hadlows, of four pjrraunids, of a circle, of a cylinder, frustrum of inverted
cone; nichedl sphere and groined arch, wCith their shadows, etc.

(o) 9. The construction of the perspective of a house, with its shades and shadows.
10. Mode of constructing Miercaitor's chart; panoramic views, etc.

.11. The drawing in rio-ht lines of m~ost of the problems above referred to.

SURVEYING.

[Text-book, Davies's Surveyinlg.]

1. Description and mode of using the different instruments for drawing and laty-
ing off lines and angles; construction of practical problems.

2. Object of surveying; plane surveying; preliminary diefinitions.
3. M~iode of measuring and calculating lines and angles, including the description

of the chain, tape, etc.; the manner ~of adjusting and using: tbe theodohite.
4. Application of principles to the measuremnent of heights and distances.
5. Methods of determining distances with the tape or chain only.
6. Description and use of the surveying cross.
7. Mode of measuring the area? of ground, of laying out and dividing land.
S. Description and use of the surveyor's comlpass; manner of making notes on thefield- different mePthodsR of pla~tt-ingc the survey; calculation of the area by means of

the traverse table, and double meridian distances; use of e-ffects; method of sup-
plying errors in field notes; mode of calculating the area? by the use of a table of
naturazl sinzes.

9. Description of the mode of surveying the public lands.
10. Pralctical modes of determining the variation of the compaiss.
11. Description anad use of the plane table.
12. Description, manner of adljusting, and use of the level; determination of the

difference of level between any two points on the earth's surface.1,3. Me~thodr of survey~ing for the! purpose of showiingr the contour of a piece of
ground; mode of representing the horizontal curve of in tersection by planes.14P. Glenzeral description of the object and mode of surveying a harbor; method of
triangulation.
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ANALYTICAL GEOMElTRY.

[Text-book, Davies.]

1. Obj'ect and preliminary definitions; mode of representing quantities by aLlge-
braic symbols; construction of algebraic expressions; of the roots of the equation
of the second degree.

2. Mode of solving determinate p~roblems, applied to sieveral examples.
(o) 3. Division of rigbt line into extreme anid mean ratio.
4. Object and natnre of indeterminate geometry; nature of equa~tions of lines and

points; object and position of coordinate axes* construction of lines byT m-eans of
their equations; determination and discussion of tbe equation of tbe right line;
measnre of angle between two right lines with conditions that they be perpendicular
or parallel; mode of determining the intersection of lines.

5. Object of tra~nsf'ormat~ion of coordinates and deduction of the formulas usedl in
all cases for lines in a plane; natnre and use of the system of polar coordinates, with
the formulais for transfo~rmation.

6. Classification of lines; determination and discussion of thle equations of a circle;
natnre and position of its supplemientary chords; determrination of the equations of
its tangent and normal; determination and discussion of its polar eqnation.

'7. Definition of ellipse; determination and discussion o~f its equatfions andl proper-
ties; explanation of the diffterent' modes of constructinlg it; posit~ion, properties, and
construction of its foci; properties of its suipllemnentary chlords; determination
atnd discussion of the equations of its tangent an d nlom-iatl; diifferenltmodes of construct-
ing its tangents; nature and pr~operties of its conjug~late (liameters; its equation when
referred to thlem· as axes, and manner of constructing themn; dletermlination and discus-
sion of its polar equation; measure of its area.

8. Definition of the pa2rabola; determuinattion and discussion of its eqyuation; its
properties aInd rmodles of construction; position and properties of its focus; the
determination of the equation of its tangent and normal; modes of constructing its
tangents; determination and discunssion of its eqluation when referred to obliqlue
axes; position, p~roperties, and mode of constructing its diameters; determination
and discussion of its polar equation; mleasure of its a~rea.

9. Nature and properties of the hyper~bola;; determi'nation and discussion of its
equations; mode of constructing it; properties of its supplementaLry chords; equa-
tions of its tangent and normal; modes of con~st~ructing its tangents; determination
and discussion of its equ-ration when referred to its conjugate dliameters; their prop-
erties and construction; nature and mode of constructingf its asympltotes; their
properties; determination and discussion of its equation when referred to them as
axes; determination and. discussion of its p~olar eqyuation.

10. Determination and discussion of the particular equation which represents the
conic sections when referred to their principal vortex.

(o) 11. Discussion of the general equnation of the second degree between two vari-
ables; classification of and analytical conditions for thle curves represented by it;;
determination of their limits; modes of construction, Ipoints inl which they intersect
the axes of coordinates; their particular cases; discussion of numerical examples.

12. Nature and prop~erties of centers a~nd diamleter~s; dletermrination of the form of
the equaltion of the second degree whlen referred to them.

'13. Mode of represenzting points a~nd lines in space; the equations of a point; deter-
mination and discussion of the equations of a right line in space; measure of angle
boetween two lines and conditions that they be parallel or perpendicular.

(o) 1.4. Determination of condition which causes two right lines to intersect;
determination of the intersection of two curves.

15t. Determination and discussion of thle equations of a plane anld its traces.
(o) 16. Mode of dtetermzining· thme intersection of planes and surfaces; measure of

angle between two planes; conditions that they be pa2rallel; properties of line and
plane ; numerical examples.

(o) 17. Transf~ormation of coordinates in space; determination of the proper for-
mulas used; nature of polar coortlinates in space with formulas for transformation.

(o) 18. Classification of surfaces; determination and discussion of the equation of
t~he p.~here a~nd of itsR tangent plane, of the cylinder and cone; equation of the inter-
section· of the cone and plane determined and discussed; equations of surfaces of
revolution.

(o) 193. Discussion of general equation of second degree betwseen three variables ;
classification of t~he surfaces represented by it; their centers and center planes; eqiua-
tions of their tangent planes; their modes of generation.
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CALCULUcS.

[Text-book, Davies.]

1. Nature and classification of fulnctions; definition of a general rule for obtaining
the differential and diffterentiall coefficient of a function; demonstraition of particular
rules for diifferentiating algebraic functions and obtailning the diff~erential coefficient
of an imp~licit fu~nction,- with examples.

2. Mode of obtaining· successive differentials; demonstration and application of
Taylor's and MoLaurin's theorems with examination of their failing cases.

3. Particular rules for differentiating exponential, logarithmic, and circular fune-
tious and applications to examples (the more difficult of which are not reqyuired bythe lower sections); developments of arcs and their functions with explanation of
their use in calculating tables of natural sines. etc., and ratio of diameter to thecircumference of a circle.

4. Nature of partial differentials and di~fferential coefficients of a function of anynumber of variables; mode of obtaining differenltial equations.
(o) 5. Diff~erentiation of anly fulnc-tion of any number of variables ; development into

a series of any function of two voariables; manner of eliminating constants from an
equation and its differential equation, being the terms of an equation of exponents.6. Demonstration of the rules for determining the value of vanishing fractions,
with examples.

7. Complete discussion of the maxrima and minima; states of a fraction of one
variable, with rules for determining them, with atpplications (·the more difficult of
which are not required of the lower sections).

8. Applicat~ion of the differential calculus to the deterniinaztion of the general
equations of a tangent and normal with applicationl to particular curves; dietermina-tion of the diff'erential of azn atrc and area; use of. the second differential coeffcient
in dletermining the position of a curve with reference to the axis of abcisaslu.

(o) 9. Mode of ascertaining and constructing the asynoptotes of curves, applied tothe conic sections.
(o) 10. Characteristics and mode of constructing the singular point~s of curves.
11. Conditions and modes of ascertaining when two curves have any contact;

determination of the eqluations of orculatory curves; properties and use of the orca-
latory circle; measure of the curvature of curves; properties, mode of construction,
and determination of the equation of evolutes.

12. Transcendental curves; discussion of the eqyuation and properties of the loga-rithmic curve; dletermnination of the eqluations of the cycloid and its evolute and
their properties.

(o) 13. D4iscussion of the equations and properties of spirals.
(o~) 14. Determination of the equation ol a tangent plane to auy surface.15. The ob~ject of the integrSal calculus; determination of rules for integfra~tingf

simple monomial diffelirentials; discussion of the atrbitrary constant; integration ofparticular binomuials and of the diff~erentialls of logarithais and circular functions.
16. Mode of integrating by series; appliedl to numerous exazmples.
17. Conditions for the integ-rability of binomnial differentials; integration by

parts, and determination of formulas for reducing binomial diffterentials (three of
which are not required of the lower sections).

18. Integration of all cases of rational fratctions with examples (the more diffcult
of which are not required of the lower sections).

19. Integration of irrational fractions composed of monomials; and of~ expres-
sions containing v/a x S r cx with ap~plicaLtions (the most difficult of which are
omlittedl for the lower sections).

20. Application of the calcuin, to the rectification of plane curves; to the qluad-rature of curves; to the deter~mination of the ·ar~ea of surfaces of revolutionz and the
cubature of solids of revolution (a portion of those applications are not reqyuired of
the lower sections).

(o) 21. Nature of double integrals,, and their application to the determination of
a general expression for the cubature of any solid applied to the sphere.

Gener~al r·emark·L-The whole, course as detailed above is required of the higher sec-tions of the third and fourth classes, while the subj ects referred to in the paragraphs
marked thus, (o) are not required of the lowest, in accordance with paragraph 45r,academic regulations. The intermuediate sections are required to learnz such portions
marked (o) as they can without interfeling with the other more important parts.

1343.~

The following is the answer of the academic board in regard to cer~tain objections
to the course of instruction made by a board of officers, of which Major-Genleral
Scott was president, appointed .in 1843 to inspect and report upon the United States
Military Academy: "~The academic board believe that one of the most important
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objects of the Academyz 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 mihitary disci-

pline, to teach him to reason accurately, and readily to apply right principles to

cases of daily occurrence in the life of a soldier. Th~ey are satisfied that a, strict

course of mathematical and philoso~hical 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 theA.caddemy, the resullt of the experience

of manly years, is in its main features such a course. They are aware that malny of

the cadets, as is -the case with most of those who pursue a scientific course at other

institutions, w~ill have little occasion to make practical applications of the many

mathematical formulie with~ which they meet, and that they may have passed over

particular problems without thoroughly uiiderstatndiug their meaning in all their

points; still, if the course has been carefully t~aught, 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 anly profession, and as desirable for

the infantry or dragoon officer as for any other officer in service. The officer whose

mind has thus been disciplinedl, and who is not forgetful of the duty which he owes

to the Government that has furnished hius with opportunities so valuable, will

acqluire facts and information in whatever station the in~terests of the service may

place him. The discipline and system he will acqunir~e at an early age only, and
nowhere so well as duxringf his term of service at the Academy."

Wh~ile it is always possible to improve the curriculum of this or any other institu-

·tion, the objection to which the above is an answer is one that is constantly raised

by thoes who have had little or no exp~erience in the development of the mental

faculties of youth. It would be well to have the above statement printed for the

inforniation and instruction of those well-meaning but nairrow·-minded friends of the

Military Academny wYhoaslwayst desire a practica~l equnivalent for each mental effort.
These same debit and credit mental protecto~rs read of those who, hundreds of

years 1)efore Christ, raised exactly the same objections to the g~eomnetrical tcachings

of Pytha~goras and Euclid, without realizing that a hand glass would exhibit to them
falir likenesses of their ancient prototypes.

The course of instruction and the text-books in maathematics remained practically

the samne from 1839 till 1843, when Church's Calculus was substituted for Davies's.

1852.,

In 1852 Church's Analytical Geometry replalced Davies's.

1855.

In 1855 the mathematical course was arranged and distributed as follows:

Fir~st yeacr, fifth~ class.-Algebra, Davies' Bourdon; g-eometry, Davies' Legendlre;

trigonometry, D~avies; (lescriptive geometry, Davies.
* econdl year, f'ourth class.-Alglebra, Danvies' Bourdonz; geomletry, Davies' Legendre;

trig~onomnetry, Danvies; descriptive geometry, Davies.
hirhld year·, th~ird class.-Shades, shadows, and perspective, Davies; spherical pro-

jections and warlped surfaces, Davies; surveying, Datvies; analytical g~eometry,
Church ; calculus, Church.

1856.,

COURSE OF STUDIEIS INJ MATHE;MATICS AT THE~ UNITED STATES MILITARY ACADEMIY.

Firist year,fifthL calss.-Same as in 1855.
Seconld yearnl, fourlthL class.-Descriptive geometry, D~avies; shade, shadows, and

perspec~tive Davies; spherical projections and warped surfaces, Dacvies; surveying,
Datvies; analytical geometry, Church; calculus, Church.

Th~ird~ yeacr, third class.-Dlescriptive geomnetry, Davies; shades, shadows, and per-

spective, Davies; spherical projections audi warped surfaces, Davies; surveying,
Davies; analytical geometry, Church; calculus, Church.

1857.

COURSE OF STUDIE~S IN MATHEMATICS AT THE UNITED STATES: MILITARY ACADEMY.

Fir·st yrear·, fifth class.-Algebra, Davies' Bourdlon; geometry, Davies' Legendre;

Trigonometry, Davies' Legrendre; descriptive geometry, Davies.

Second year~, fourth class.-Descriptive geomnetry, Datvies; shades, shadows, and per-

spective, Davies; spherical projections and warped surfaces, Davies; surveying,
Davies; analytical geometry, Church; calculus, Church.
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The fo-llowing report made by Prof. Albert E. Church, inl 1860, to a commzlissionappointed to examine into the organization ? course of instructioni of theUnited States Mijilitary Academy at West Point, of which Hon. Jeff'erson Davis waspresident, contains a thorough dlescription of the course in malcthematics at thatperiod and the methods employed:

UNITED~ STATES MILITARY ACADEMY, Jul~y 81, 1860.SIR: In accordance with the requlest contained in your note of July 18, I have thehonor to submit the following replies to the questions proposed by the commissioninstituted by the act of C~ongress of June 21, 1860:I. The sub~jects taught in my department are algebra, geometry, trigonomletry,mensuration; descrip~tive geometry, with its applications to spherical p~rojections;shades, shadows, and perspective; analytical geometry, diff'erential and integ~ral
calculus, and surveying.Algebra.--The course of algebraL comrnPehends all of the fuudamenital operations,involution and evolution; tranasformationl and reduction of fractions and radicalqyuantities; theory and solutionl of eqtuati ons, including those of the hligher degrees;ratios and proportions; summation of series; nature, computation, and nLse oflogarithms.

This course is studied by the fifth class, and occupies the time from the 1st ofSeptember to the 1st of January.The first section of the class is, in general, required to study all contained in thetext-book now in use--Davies' Bourdon's Algebra. The lowriest section omits manyof the more diffticult discussions and examplesY, the amnount studied being less thantwo-thirds of that required of the ftirst section.The intermedliate sections in this, as in other subjects, omit more or less, accord-ing to their capacity aznd porogrress, in accordance with paragraph 43 of academicregulations.
Geomnetry.--The couxrse of geoniletry comprehends plane geometry, geometryv ofvolumes, and spherical geometry--nine books, as in the text-book, ]Davies' Legendre.The entire course is required of every section of' the fifth class, commencing afterthe close of the, January examination, about the 10~th of January.The first section finished it abiout the 1st of' March; the lowest about the 25th ofthe same mouth; the other sedtions at intermediate dates.T'rigonosloetry.-The course of trigonometry comprehends the deduction and ana-lytical investigation of' all the important trigonometrical formulas; the nature,construction, and use of the various trigonometrical tablles; and the solution of allcases in plane and spherical triangles.The entire course is required of every section of the fifth class. The first section

coommences~~,l) it imuiuediately after finishing geometry, sand completes it about the 25th
The lowest section commences after finishning geometry, anld completes it absouLt the25th of A~pril.
Ai4enzsnzrwtion. -The course of muensuration comprehendls the mensuration of thevarious plane geomnetrical figunres aiid volumes; and, w~ith the exception of two orthree problems omitted by the lower sections, is required bry the entire fifth class.Itf is studied immrediatelyr after trigonomnetryU, 'andl is acqluired in two or three lessons.D~escr·iptive geomletry.--Tbe course of descriptive g~eomestry comprehends the repre-sentation of lin~es and surfiices on planes; the classification and mode of generationof lines and surfaces; the consatruction of their tangenlt lines and planes; the inter-section and dlevelopmlent of surfaces; the construction of spherical triangles, ofspherical projections, of the shades andl shadows of various ob~jects and their per-spectives. Each section of the fifth class comulences the course immnediately- afterfinishingf mensuration, and studlies a5 much as can b~e well acqluiredl by the 8th or 10thof MI~ay, when the class reviews the entire course previously studliedl, with the excep.tion of algebra, which is usually reviewedl by the first and second sections only,preparatory to the June exulmination.The first sectfion o-f the fourth class resumes thiis subject about the 5th of Novem-ber, after comp~leting 'the course of analy1tical g'eometry (see belowr), the lowvestabout the 25th of October, and both puiisue it until aLbout the 5t'h of December,when the who'le course of the termi is reviewed, preparatory to the Januazry exiami-nation. Froml the close of the examination in January--about the 15th-until the5th of FebruaLry the whole class is occupied, three hours each morning, in the math.-ematicael dlrawing academy, in dlrawin g problems in shades, shadows, and perspective.In this course, as in the algebra, many of the more diffficuxlt problems are omittedby the lowest and other sections, the lowest section studlyingr not much more thanhalf of that reqyuiredl by the first.

Analytical geomletry~-T'he course of analytical geometry comprehends the construc-tion of algebraic equattions; solution of determinate problems; determination and
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discussion of t~he eqluations of the rigrht line, ~plane, and conic sections; discussion
of the general equastion of the second degree, involliing two or three variatbles;
determination of loci, etc.

*This course is commenced by the fourth class on the 1st of September, and finished
by the first section about the 5th of November aud by the lowest about the 25th of
October. The first section studies all the text (Church's Analytical Geometry) with
the exception of ten or twelve pages; the lowest not much more than one-half.

CaL~cu1lusY-The course of differentia~l and integral calculus comprehends the ele-
mentary principles and rules, with their application to maximas and minima; the
drawing of tangents, curation of curves, theier rectification, qnuadratnres, cubatur es,
construction, and discussion of the properties of curves and surfaces.

The fourth class commiences this course about the 5th of February, and completes
-it about the 15th of April, the first section learning most of the text (Church's Dif-
ferential and Integral Calculus); the lowest not more than one-half.

Szco-veying.--The course of surveyinug comprehends the principles aud practice of
common lauld surveying, different methods of platting and calculating the surveys,
trig~onome~trical surveying, measuremeut of heights aud distances, use of instru-
ments in platting, surveying, etc.

The entire course is reqyuired as in thle text (D~avies's Surveying), with the excep-
tion of a small portion relating to geodletic survleying, omitted for one or two of the
lower sections. The fourth class commences this course immediately after complet-
ing the diff~erential and integra~l catlculus, and finishes it aLbout the 7th of May, wh~en
the muathem~ati cal co urse for the y ear is recei ved, prep aratory to the J uue examination.

II. T'he dletailed programmrie of the course of' studies in each of the ~rauclies of
*the mathemlatical couzrse! has been arrauged, after long; experience and with various
modifications froni time to timie, with special rehrard to the objects for which the
Militairy Academly is establishedl. In my opinion it is not necessary to extend the
teaching in any direction; neither ougSht there to be any curtailment.

I consider the course of mathematics ats now taught to all who pass their final
examination sufficient to enable the cadet to acqu~ire a thorough knowledge of all1
the courses which follow it, and not more than su-fficient to enable him to study with
advantage the course of natural and experimnentatl philosophy, engineering, and
ordnance and gunnery. Moreover, I regard the mentazl training of* the pupil as one
of the great objects of' the study of mathematics--a, training particularly requnired
by the officer of every corps of the Aruiy, and to which many of themr owe their dis-
tingruishedl success; and I b~elieve· that the scientific reputation of the Academy-all
that distinguishes it fr·om other institutions, of learning--depends in a great degree
*upon the thoroughness and extent to wvhich the mathematics and its applications to
other sciences are taught, and to diminish ·thenil would seriously affect this reputation
anzd the success of the institution.

III. For thie purpose of instruction and recitation in the mathematical department,
each class is dlividedl into convenient sections of from ten to lifteen mremnbers each.
Two of these sedtions are instructed daily by one of the assistant professors under
the general supervision of the professor. Every member of each section is, if possi-
ble, reqluired to daily explain, at the blackboard or walll slate, one or niore proposi-
tions of the lesson given out on the previous day, and is thoroughly examilned by
qyuestions on a portion or all of it.

Points not well understood are carefully explained by the instructor or professor.
Each pupil is also expect~ed to make known all di-fficulties with which he may meet,
to the end that they may be at once removed, and a thorough understandling of each
lesson in order thus obtained. For the purpose of testing this understanding vatri-
ous practical examples illustratinzg the principles of the course are reqyuired to be
workred by the pupil at the blaickhoard or slate.

The head of the departmuent is also reqluired to pass the hours of recitation in vis-
iting two or more of t~he sections, and is constantly occupietl in explanations of the
principles of the course and their apyplica~tions, either to the entire section by at
familiar conversatfional lecture, or in particular explanattions of the more dlifficult
Ipoints to individuals.

A uniformity of method of instruction is thus secured to all the sections, while
the relative merits of each pupil are thus in detail made known to the professor,
and tra~nsfers from section to section of those mraking the most or least progress can
be made without inconvenience or injustice.

In descriptive geometry most of the elementary problems are illustrated and
explained by the professor from models in the section room and also from a set of
models in the mathematica~l room.

In surveying, the pupils, in addition to the explanations of the construction and
use of the instruments, are required afterwards to use them practically on the field.

I know of no modifications in the method of instruction calculated to improve it.
The method in the branches of descripttive geometry and surveying may be made
more effective by the further addition of models and instruments.
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IV. The only pra~ctical instruction given in my d'epartment, except the exercises in
the practical solution of examples atnd problems before referred to, is the instruxction
in the drawing of problems in shades, shadows, and perspective, 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 ins-tructor, during the hours of morning
recitations, in the months of April and May, whenever the Pine can be spared and
the weather will permit.

As much time is allowed as will enable every attentive pupil to become familiar
with the use of each of the common surveying instruments, though it is impossible
in this limited time to make anyone a practical surveyor. It is desirable that more
time should be given to this practice, as well as to the instruction in drawing.

V. From three and a half to four hours should be given daily by the cadet to ren-
der him thoroughly profticient in the prescribed lessons of the mathematical course.
*No modifications are proposed which would affect this time.

VI. Each cadet of the fourth and fifth classes is occupied. an hour and a half daily
in the mathematical recitation or section room, or in the field, except during the
practical instruction in drawing, when three hours in the drawing academy are
required.

VII. I do not consider the amount of study required in the fifth class such as to
overtax the pupil.

I was satisfied at the time of the adoption of the programme fdr a five years'
course that more was requiredf of the ~fourth class than its m~emzbers could learn with
that thoroughness which is absolutely necessary to make a~ccomplished and well-
trained scholars.

I am confirmed by experience in this opinion, and although the course of this class
has been sin ce somewhat modified by the omission of a portion of the course of English,
I still think that more is reqyuiredl than it can accomplish with advantage. The diffi-
cultyv is not so much in the amount of time reqyuisite for the study and recitation of the
lessons as in the mental conlfusion which must arise from the multiplicity of subjects.

No student should be required to prepare himsel~f by previous study for rcoitation
in more than two distinct sub~jects 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.

VIII. In my own· depa~rtment I seldom see any indication of overwork or wea~riness
of study. I see much more of an inclination to get along with as little study as pos-
sible. In fact, my frequent inquiries of the members of the two classes under my
charge have shown me that the insta~nces are matny in which the cadet does not indus-
triously occupy all the time which should be devoted to the study of his lessons, and
which I thinkr canl and will be devoted by an ambitious student without overwork or
wearines~s.

I have little opportunity of observing in other departments except at examinations,
w~here I see no such indication.

IX. In my opinion the programme of the present course of studies is imperfect
and has failed to answer the purposes contemplated at the time of its adoption. I
think we have fallen into an error in attempting to combine too much of a thorough
literary with a thorough scienti~fic and military course of instruction. By the intro-
duction of a multiplicity of subjects without a corresponding increase of time we
have endangiered thre accomplishment of the latter course, to which the Military
Academy owes its reputation and success, and from which its graduates have derived.
the systematic and thoughtful habits which have made them distinguished as eflfect-
ive. of~ficers or citizenls.

The interests of the Academyreqliercuire that the programme should be carefull~y revised
and so modifiedl as to make it more in accordance with what the experience of the
last six years has clearly indicated. One of the greatest obstacles to a successful
prosecution of the course of studies at the Academy is the want of previous, pro~perstudyV on the part of many of the cadets of the simuple elemen tary branches prescr~ibed
by law as reqyuiredL for their admission. I do not think it, proper to increase the nnum-
ber of these branches, instruction in which is nowv within the reach of every American
youth (unless, perhaps, that of geography might be included), but I do think it essenl-
tial that a more thorough knowledge should be required.

A hurried and by no means strict examination here results annually in the re~jection
of manty of the candidates for admission, who have come from a long distance and
been subjected to great expense. Could several candidates to fill each vacancy be
carefully examined in the simple branches required in the district or State from wchich
they are to be appointed, and the best omme selected, the Academzy would receive a far
better material and be able to giv~e better results.-

Very respectfully, A. B. CHURCH,
Lient. J. C. Jivas, ~~~Professor of M~athesmatics, U1. ~S. hi. A.

Secr~etar~y of Coammittee, etc.
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In 1862 the mathematical course was the same as in 1857, except that the first
year's was the fourth class and the second year's was the third class.

1863.

In 1863 a pamphlet on trigonometry was substituted for Davies' Trigonometry.

1864.,

In 1864 Church's Descriptive Geometry was introduced and studied by the fourth
class.

In 1865 Church's Descriptive G~eometry and Spherical Projections replaced Davies'
in the third-class course.

In 1866 Church's Shades, Shadows, and Perspective was substituted for Davies' in
·the third-class course.

In 1866 the following law, approved June 16, was passed, increasing slightly the
requirements for admission:

[Extract.]

SEc. 2. "f * *X "And in addition to, the requirements necessary for admission as
provided by the third section of the 'Act makling further provisions for the Corps of
Engineers,' approved April 29, 1812, candidates shall be required to have a knlowl-
edge of the elements of English gramm1Tar, of descriptive geograplhy, particularly of
our ow~n country, and of the history of the United States."

From 1866 to 18r78 no change of importance was made in the mathematical course.

On March 30, 1878, the long and valuable career of Professor Church was brought
suddenly to an end by his deatb. For nearly forty-one years he had served as pro-
fessor of ma~tthema~tics. For forty-eight· years he had taught; mathematics at the

Academy. From the time of bis entrance to the Academy in 1824 until his death in
1878, a period of nearly fifty-four years, he wvas away from the Academy about two
years.

[]Extracts from Cullum's Register.]

* au *i J

"LPunctual to the minute., the professor was always in his seat to hear the recital-
tiions of his pupils.

a * au at

"'With the utmost amiability and patient painstakingr he would eliminate every
knotty point by a few sagacious suggestions, and, even for the dullest, simplified
them by some familiar illustration, so that none except the utterly deficient failed
to be taught. Besides the mathematical instruction thus implanted, he required
great precision of language in the demonstrations of the subiject under discussion,
thereby makring the mental drill in the recitation room as exact as the parade drill
in the -fi~eld.

"Church, as a member of the academic board, wals invaluable, not onlys because
of his sagfacious opinions, but on any douhtful qyuestion his accurate memory could
always furnish a precedent in point.

~~~f·~~~ a ai a(

" With strict fidelity andl conscientious impartiality he merged all personal inter-
ests in the welfatre of the Academy.

a( af· 

"rHe has left a strccig impress uxpon the Military Academy, which will not soon be
effatced.

HTe was the author of four text-books, which, at the time they were written, were,
without exception, the. best of their kiind in this country.

In 1842 he wrote his Calculus; in 1851 the. Analytical Geometry; in 1857 the Trig-
onometry, and in 1865 he published his Descriptive Geometry, includinrg the subjects
of spherical projections, shades and shadows, and perspective.

In all of these he exhibited. a. clearness of languag~e, which has served as a model
for most. modern writers. of mathematical text-books.
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Church was more of a geometrician than azlgebraist. His D~escriptive Geometry
was relatively his best production. His Catlculus was distinguished for its clearstatements of methods and rules. As a teacher and demonstrator he was disting-guishedd to a high degree.

The philosophy of mathemattics did not impress him as very important for stu-dents. Even in his preferred subject, descriptive geometry, he rather u~rged hispupils to followv the established rules of construction instead of trying· to see thema3tgnitudes in space. In the Calculus he ignored any3 attemrpt to dlefine or put a dif-
ferential or its coefficient· in a tangible form.]Demonstrations were more to his taste than applications. He was inclined to the
student w1ho, in beautiful, clear, and concise languagre, clould show how to obtain aresult, rather than to one wh~o merely produced the answper.Under Church the matfhema-rtical demonstrations were more perfect and complete
than at any other time in the history of the Academy.

The following extracts firom a, pa~per entitled "Personal reminiscenlces of theUnited Staites Military Acadlemy,"' whichz was wiritten and read by Profe~ssor Church
at a meeting of the United States Service Institute two daygs before his death, willever form a ~portion of the reliable history of the institution:

-tt· a e ;u-~~* "rThe requirements for admission in 1824 were simply arithm~etic, reading, and writ-
ing. In arithmetic we received dlaily and very thorough instruction, our instructorsbeing generally those cadets wrho during the term had actedl as assistant professors,receiving therefor $10 per mlontIh and manyp extra privileges, including the importautf
one of k~eepingf a waiter. In this subject these instructors were a~ble to form anapproximlate opinion in regard to those who were dunly qua~lified, a~nd as a conse-qluence the exam~ination of mnost of us in it was hurr~iedl and slight. To many notmore than one or two qu-esstions were asked, while to those who were deemed doubtfulmuch more time was given and their proficiency fu~lly tested. Weo were reqluired toread and write in the presence of the academic board. Very few comrparatively· were
rejected. Over 100 of my class were admitted. At th~e January examination 93 wereexam~ined and about 20 found deficient and discharged. June left us with only 54
and graduation with only 33, 9 of these having been tunrned back from the precedingclass. From my recollection of my classmates and from my experience and closeobservation since, I am satisfied that our candidates at that time and for a numberof years after were in the three branches requiredl better prepared than those of later
years. Why, I do not pretend to say, but I have strong opinions on the subject.Particularly do I think young men were better readers and spellers than now.

"I would say, moreover, that this opinion is in no way founded upon the fact thatmore are rejected now than then.
*u * *h * * 

"The coulrse o~f studies at this time was theoretically nearly the same as now.~P~
The Superintendent;, Colonel Thayer, after the labor of years had succeeded inorganizing a course which he deemed best fitted to an iAmerican military education--a course catlculated to cultivate the powers of thought rather than store the memory.
This was a problem of no little difjficulty. His experience in the FErench militaryschools and his extended acquiremlents made it one of deep interest to him and had
prepared him for its solution. His guiding principle was tho~roughness in every-thing-thorough teaching, thorough leaniang--and though these could only beattained after long experience, he laid a firm f'oundation f'or them, and to him, morethan any other man, does the Mlilitary Academy owe that which is now the sourceof its great reputation, viz, its thorough teaching of a few rather than a smaltteringof many things. He rightly believed that a military education mu~st be founded on amathematical training and knowledge, hence he grave in the course that prominence,
which they haLve ever since retained, to mathematics, natural and experimental
philosophy, and engineering.

"Limited to four years in time he could not, with his ideas of thoroughness inthese important branches, and in such special military knowledge as he dleemned par-ticularly necessary to the educatted soldier, do that which has been often and vainlyattempted since, crowd into this time a greater part of the literary course of our
colleges.

"Trhe modes of instruction, too, wvere entirely new and the text-books very imperfect.
The professors and teachers had themselves to lear~n the true use of the blackbloardand the strict and detailed manner of demonstration, and in the -first; year or two of
my time, had, with perhaps at single exception, failed to imbibe ~the spirit which theSuperintendent wast, byp personal exertion, striving to instill into all. The assistantswere at this time mnostly cadets of the higher classes, with their own lessons to study
and entirely without experience.

"In algebra, the best text-book that could be obtained in the English languagrewas a poor translation of Lacroix. In geometry, though various editions of Euclid
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were in vogue, we had a translation of Legendre, really the founctation of our present
text, but filled with inaccuracies and imlperfectionzs not all of which have to this day
been eliminated. In trigonometry, a translation of a work by Lacroix. In descrip-
t~ive, a small work by Crozet, a French offticer, graduate of the polytechnic school,
and who hadc been professor of engineering here. This contained only the elements,
without application to the intersection of surfaces or to warped surfacees. Thes~e,
with the whole of shades, shadows, and perspective, stone cutting, and problems in
engineering, both civil and military, were given by lectures to the whole class by
the respective professors. Notes were taken by the cadets, tbe drawings made in
our rooms before the next mlorning, then presented for examination, and at once
recited upon, previous to the following lecture. You will understand how this
could all be done when I tell you that in the departments of mathematics, philos-
ophy, and engineering, the sections, of over 20 cadets eabch, were kept in three hours
daily. Of course, the real teachers in these subjects were those cadets who made
careful notes, finished their drawings early in -the dlay, made the demonstrations to
their classmates, and lent their drawings for copying. Great skill was acqyuired in
making these copies. A clear and large pane of glass was placed on the top of the
washstand, a lighted candle nnderneath the finished drawcinzg on the glass, and the
paper for the copy on top, and ever~# point quickly marked with a pencil. Several
copies of the same drawing were thus made. Of course, the number of drawings
made by each cadet was much greater than now. I think I: had over 50 full sheets.

"rIn the third class we had, iu the higher sections of analytical geometry, Biot's
work on this subject in French (a work scarcely surpassed since); in the lower a
small English work the name of which I have forgotten. In the calculus the higher
sections had, also in French, the work of Lacroix, which all my pupils know I st~ill
regard as the best model on the subject; and the lower, an inferior work by BouchaLr-
lat, also in French."'

Edgar XV. Bass was appointed professor of mathematics, United Stattes Military
Academy, April 17, 1878.

1879.

After careful consideration it was deemed best (1879) to change the order of certain
branches, to transfer the accurate constructions of problems in descriptivse geometry
to the department of drawing, andl to introdnce a few lessons in the subject of least
squasres .

The change as made is indicated'iu the following resolution:
"The professor of mathemuatics submitted the following resolution, affecting the

course of studies in his department and the department of drawing, and upon motion
it was adopted:

"R esolved, That the following changes in the order of inzstruction of the several
branches of the mathematical course be adopted by the academnic board.

"1. That the instruction in surveying be transferredi from the third-class to the
fourth-class conrse, and to follow immediately after trigonometry.

"2. That the instruction in analytical geometry shall follow immediately after
surveying in the fourth-class course, andl 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 pent, of the vaarious problems
in shades and shadows, linear perspective and isometric projections, now under the
direction of the mathematical departmemnt, be discontinuaed, and that the same shall
hereafter form a part of the course in the department of drawing·. The timue for
making such drawings to follow, as nearly a~s possible, the termnaiztion of the study
of the principles relatfing thereto in the department of mathematics."

The academic board of the United States 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-booki to be used in the moathemlaticall course.
The grounds for this recommendaztion are, that knowledge of this branch of mathe-
matics is requiredi in the s~mbseqnent course of philosophy in this acadlemy, tand in the
reduction of observations, in general, which officers of the army are freqnently
*required to make, especially in geodetic and astronomic measurements.

The proposed text-hook is believed to be the best separate publication on the
subject;.

1880.

In April, 1880, a2 pamphlet entitled "Notes on d-eterminants,"~ by Lient. J. G~. D.
Knight, was introduced as an essential part of algrebrat for the upper part of the
classes, and was taught in -five lessons to the first section of the third class.

The following is a detailed programme of the course in mlathemuatics as then esta~b-
lished.
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1881.

DETAILED PROGRAMME OF THE COURSE OF` MIATHEMIATPICS.

Fourth-clacss course in mathema~tics.

[September to Januar~y.]

ALGEBRA (DAVIES' NEW BOURD)ON, EDITION OF` 1877).

jNumber Average
of les- number
sons. of pages.

First section:
Ad vance to page 396 ------------.--.- i-- 55 7
First review to page 396 ---------- i---..-.-- 30 12k

LsG~e~enerl evi~op~ew to page 396--~~~~~~~~~~~~~~17 22k
Advance to article 264, psge 341 (omit articles 113, 199, 200, 208, 251, and 254,

and exercises on page 191)-·--------.U~...-,,,i 49 6F'irst review. Same--28 11
General review. Same--,.,,,,,,..,,. _~___21 15

[Jalnuary 10 to June.]

PLANE GEOMETRY (DAVIES' LEGENDRE, EDITION OF 1875).

F'irst section:
Advance to page 272 and introduction to trigonomnetry (11i pages). ...,., 29 9ks
First review (omit appendix and introduction to trigonometry) . 1------- 5 17k

LsGseneral revie w lomit appendix and introduction totrigono metry) - - 10 25k
Advance to page 259 and introductiona to trigonometry -- ,.,..,,,_. 29 9
First review (omit introduction to trigoomery)- 1 16k
General1 review (omnit introduction to trigfonometry)-.. .. ;.i..;- i. 11 22~

TRIGONOMETRY, PLABNE AND SPHIERICAL (CHURCH-).

First section:
Omit article 41; advance--13 sOmit article 41, first review.._,..... ..... ·.~~ ~~__I:I 7 9k
Omit article 41, general review--,,-.,.,,.,,,, 13

Last section:
Omit article 41; advance-13 5
Omit article 41, first review.-,.,,.l,,,,,,_, _ 7 9
Omit article 41, general review-6 11

SURVEYIN~G (DAVIES).

First section-From page 23 to 219 (omit 33, 34, 35, 36, 37, 38, 39, and from 40 toBook
I[I, 137, 138, 1;39) :

Advance--14 12
First review--6 28
General review--4 4~2

Last section-Omit same as Ifirst section:
ALdvance -16------ 10k-----~------.--.-. .----First review. 5-.., 21
General review-4 42

ANALYTICAL GEOMETRY (CHURCH).

First section:
Adlvance to page 106--,i.,......_~..,..___~~~~_~_~ 14 7k.
First review to page 91---. ,,,,.,,., ,,,,, __~_~_~_~_~ 6 15
General review to page 91--....,, .. ,.., . .~.~... . 4 23.

Last section;
Advance to page 78- ,,..,,.,. .,.,,.,_, , _~__ __ 12 6k
First review-7 11
General review-4 19ka
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Thirdl-class coulrse in math~ematics.

[September to January.]

ANABLYTICAL GEOMETRY (CHURCH).

Number Average
of lea- number
sons. of pages.

First section-From article 66 tbrongh (omit 184, 185, and from 211 to 23[1)
Advance21 8
First review.-1-.~-.-.-..-.----1 16;
General reviewv,,-10~~---.-.-.T 18

Last section--From 66, tbrough (omit 122, 184, 185, examples page 238, 201, and
from 211 to 231) :

Advance.---.-...-.-.--.- 25 7
First review---.~-.-.-.--.-·-.----------·----- 16 11
General review .--.------- -----.-- · -·------- -- 13 13*

D~ESCRIPTIVE GEOMETRY (CHTJRCH).

First section--To Part III (omit 134):
AdadVnce.---.n,,----.----30 4
First rev~iew.--.-..-..-.--.-. 16 8*
General review .-..-----------.-..----------- ·--- 11 123

Last section--To Part II: (omit 56, 103, 104, 133, 134, 139, 140, 141, 150, 151, 152, 175,
and 179):

First review~--.---~-.-.---.-.-.-...-.---------- 15 6*
General review-9 11

[January to June.]

First section-From Part LIH, tbrongli:
Advance--.-.--.-----.---.10 5*
First review .-.-- ~ .. .. .- ..-- .----------- - --- 6 8*a
General review·-.--.---------4 13

Last section-From Part II, througli (omit 220-221, 229, 258, 259, 288) :
Advance..-,....-I.------ 15 4
FIirst review .- 9-.~ 8.~...~.~~ ...... -------- -------
General review-7 10

CALCULUrS (CHURCH).

First section--Entire bookr:
Omit from page 202 to Part II (204-212, inclusive, 224-230, inclusive, and 232);

ad vance.44. 8 . -. 
Omit 166, 16j7, from 186 to 193, 200, from 204 to 216, from 218 to 222;6224 to 231,

232, and 267, and after 271 first review.23 13
Omit 59 in addition to above; general review-.----- . -------------. . 17 18

Last section:
Advance to article 261, page 351 (omit 59, 113 to 117, 128 to 131, 152 to 154, 166-167,

186-187, 192, 199, 200, 203 to 216, 218 to 231, 232); advance.-----. ----. 45 6
First review (in. addition to above omit 188 to 192)--

First review.--------l--.-~.- 24 1*
General review.-------....~-.-.- -------- · --- ) 17 16*

DETERM~INAhNTS (PA~MPHLET BY LIEUT. J. G. D. KiNIGHT).

First section:
Advance..
Review.2.

LEAST SQUARES (CHAUFENET).

First section:adac~.~.--~-..--..-..· ·-- ·
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1835.

Previous to 1885 the weekzly maximum~ muarks for the different sections of a class
were generally different. This necessitated a reduction before marks given in dif-
ferent sections could be compared. It was then determined to mak-e the week~ly
maximum the samie for all sections of a, class in anly one subject. The maximum wvas
determined by the greatest number of recitations made by any individual of the
class, multiplied by 3.

1837.

In 1887 an elementary treatise on determinants by Prof. W. G. Peek was substi-
tuted for the pamphlet then in use.

in 1887 a pamphlet entitled, Introdnetion to the Calculus, by Prof. E. W~i. Bass,
was introduced to replace the first part of Church's Calculus.

1888.

In 1888 Elements of Trigonometry, by Lient. H. H. Ludlo~w, was substituted for
Church's Trigonometry.

1L889.

In 1889 a pamphlet entitled, Part I, Differential Calculus, by Prof. E. W. Bass, was
substituted for the corresponding part of Church's Calculus.

1891.

In 1891 The Theory of Errors and Method of Least Squares, by Williaml W. John-
son, professor of mathematics in the United States NC\aval Academy, was introduced
to replace Chauvenet's.

1893.

In 1893 a third pamphlet entitled, Part II, Differentiall Calculus, was substituted for
the last portion2 of Church's Diff~erenztial.

The chair of associate professor of mathematics was estatblished, and First Lient.
Wright P. Edgerton, Second Artillery, was appointed.

1896.

In 1896 Bass's Differential Calculus replaced the pamphlets on the same subject
previously in use.

PART II.

STATEMENT OF THE PRESENT COURSE, GIVING TITLES OF T~EXT-BOOK(S, FULL I;ST OF
SUB3JECTS. NUMBER OF LESSONS IN EACH SUBJECT-ADVA~tNCE AND RE.VIEW, LENGTH
OF LESSONS, HIOURS OF STUDY, LENGTH OF" RECITATIONS, TOTAL NUMBE~R OF
HOURS DEVOTED TO EACH SUBJECT' DURING TH-E TERM~, INSIDE A:ND OUTSIDE THE
SECTION ROOMI, NUMB3ER OF LECTURES AND SUB~JECTS OFE LECTURES, DIFFERENCE~S
IN COURSE FOR HIGHER "AND LOWER SECTIONS, ETC.

For the study of each lesson in mathematics three and a, half hours is arranged
for.

The recitations are daily (Sundays excepted) between the hours of S and 11 a. m.
One-half of a class recites from 8 to 9.30, and the other from 9.30 to 11.

To the subject of algrebra, four mouths is allottedi, goiv~Ting 0 in general 102 recitations,
atrranged"r as~ foillo~ws:

Upper Lower
sections. sections.

Advance lessons.....·.....:........ 53 50First review-28 28
General review-19 22
Rxtra-l or 2 l or 2

Total-102 ~~~~~~~~~~~~~~~~~102

On advance the upper sections average about 74 pages, and the lower about 61.
The first-review lessons are about double the advance, and the general-review are

equivalent to about three advance lessons.
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The following is a list of the daily lessons in algebra. It will be observed that
the principal di~fference between subjects taken by the upper and lower sections is
that of the theory of equations:

~Fourth-class course, Sep~tember 1Z, 1895, to January 1, 1896.

[Corrections and omissions marked in text-book.]

ALLGEBRA (DAVIES' BOIIRDOK), 1877 EDITION.

No. of lesson. All sections. No. of lesson. All sections.

1...--..--IAdvance to Chapt~er II, p. 23. 21-.-. .- Advance to 100, p. 121.
2..-.~-~-. Advance to 23, p. 31. 22.,,-...-(Advance to Chapter V, p. 128.
3 .,,,,,.,1Advance to 31, p. 

3 9
. 23.-.-..- Advance to approximate, p. 133'.

4-.--.--. 1Advance to 41, p,. 46. 24.-,.,.i Advance to 109, p.138.
S.-.,--- Review to 25. p. 

3 3
. 25.----..~1Advance to 113,. p. 144.

6,.R.,,,., eview to 41, p. 46. 26 .----- ·-- IAdvance to 119, p. 152.
7-...--.-- Advance to 43, p. 12. 27.,.-.-.- 1Advance to II problems, p. 160..
O-.-----. IAdvance to 55, p. 59. 26 . Advance to 125, p. 

1 6 6
.

9...,,--(Advance to 61, p. 66. 1129.-----..;Advance to 20, p. 172.
10..--.-.- Advance to 76, p. 74. 30..~-. . -IAdvance to 133, p. 178.
Li.. . .IA dvance to 80, p. 82. jl31.,.. c.- Advance to example 13, p. 186.
12-....-.~1Advance to 90, p. 89. 32. -.-.--- IAdvance to problem 7, p. 191.
13~..-. ... IAdvance to problem 10, p. O7. 33 .--.--.- /Advance to 141, p. 196.
14.--..-.- Advance to 92, p. 101. 1 34.,,.,.--/Review to 98, p. 116.
15-..-~.-.- Review to 55, p. 59. 35.,,.,,.-/Review tc Cbatpter V, p. 128.
16..-- -.- Review to 76, p. 74. 36..,..,.- 1Review to 110, p. 141.
17-.--.-.-- Review to 9~0, p. 89. 37.,,. -.- Review to 123. p. 155.
18~.---.----Review to 92, p. 101. 38. -. -..- IReview to 127, p. 169.
19-. .-- IAdvance t~o problem 1, p. 109. 39.,,,...1 Review to 134, p. 182.
20-.--..-- 1Advance to 22, p. 114. 40........iReview to 141, p. 196.

No. of Uprscin. Itreit etos oe etos
lesson. Uprscin. Itreit etos oe etos

41.,,-- Advance to 143, p?. 203.--. Advance to 143, p. 203-. - Advance to 142, p. 201.
42.,--~.)Advance to 147, p. 211-.-. IAdvance to 146, p. 210..-. Advance to 144, p. 208.
43....- Advance to 152, p. 220..---- Advance to 151, p. 

2 1 8
-
.
-- 1Advance to 150, p. 

2 1 5
.

44. -.. 1A~dvance to 159, p. 229. --- ,Advance to 157, p. 226 .--- 1Advance to 154, p. 222.
45.,,---1Advance to 165, p. 237-.-- Advance to 162, p. 233-.-- 1Advance to 159, p. 229.
46. --~---IAdvance to 178, p. 

2 4 6 .
.- Advance to 168, p. 

2 4 1 .
.-. Advance to 164, p. 234.

47. -..- 1Advance to 191, p. 
2 5 7.

.--. IAdvance to 180, p. 249-,..[Advance to 168, p. 241.
48.,.. Advance to 199, p. 265- -,. Advance to 191, p. 2571.-- .Advance to 178, p. 246.
49.... Advance to 204, p. 274-.- Advance t~o 199, p. 265....A dlvance to 187, p. 252.
50. ~..- 1Advance to 210, p. 

2 8 2 .
... Advance to 204, p. 274.... Advance, to 192, p. 259.

51.-r.. Advance to 219, p. 290 Advance to 210, p. 282.---.Advance to 201, p.- 268.
52.,... Adtvanc~e to 227, p. 297 .:::::/ Advance to 219, p. 290..-- Advance to- 283, p. 272.
53.... Advance to Table ~II, p 7ia..j Advance to 2'27, p. 297.... Advance to 209, p. 281.
54.,..- Advance to 233, p. 304 . Advance to Table II, p. 7a..l Advance to 215, p. 288.
55.,... Advance to 245, p. 315 .--. /Advance to 233, p. 304-.- Review to 145, p. 208.
56,.~ Advance to 251, p. 322~.--- Advance to 242, p. 312 .---- Review to 151, p. 218.
57.,... 1Advance to 30, p. 331.--.. Advance to 249, p. 320-., Review to 158, p. 227.
58.- -. Review to 146, p. 210...,Advance to 255, p. 328,.---Review to 165, p. 237.
59,.I.. l eview to 155, p?. 223.- .. Review to 145, p. 208. . - Review to 178, p. 

2 4 6
.

60 . Review to 165, p. 237.- .IReview to 153, p. 221-.-. Review to 191, p.2L57.
61.--...Review to 185, p. 251..----.:Review to 162, p. 2335.~.-- Review to 201, p. 

2 6 8
.

62.,,,. Review to 179, p. 265.,,,~1Review to 176, p. 246.,.,- 1Review to 206, p. 276.
63.,... Review to 208, p. 277.--- t- eview to 192, p. 259.,,..1Review to 215, p. 

2
88.

64.,,,, Review to 219, p. 290,..--.iReview to 202, p. 269 . Advance to 222, p. 
2 9 3

.
65.::::: :9 Review to 233, p. 304. ~~~. Review to 209, p. 281:.:::1Advance to 227, p. 297.

66 Review to 247, p. 317.-- . Review to 220, p. 291 . Advance to Table I[, p. 7a.
6j7,..j Review to 255. p. 328.,-,,1Review to 233, p. 304 . Advance to 232, p. 303.
68. ~.~~/ Advance to 261, p. 337..-. Review to 247, p. 317i . A..., dvance to 238, p. 308.
69 . Advance to 265, p. 

3 4 4~,. 1Review to 255, p. 328.,-. Advance to 245, p. 315.
70.I,,-. Advance to 268, p. 352..-- Advance to 259, p. 334..-- Advance to 249, p. 320.
71... Advance to 272, p. 360..,--Advance to 263, p. 340..,-.Advance to 10, p. 329.
72~., Advance to 20, p. 367-,...1Advance to 277, p. 365-.--.Adva~nce to 259, p. 334.
73,...,Advance to 281, p. 373 .--- 1Advance to 40, p. 369..,Advance to 262, p. 339.
74 .::::/Advance to 284, p. 379-.-..Advance to 2182, p. 375.,.· Review to 226, p. 

2 9 6
.

75Advance to 289, -p. 386..,- Advance to 284, p.379Review to 233, p. 304.
76. ~...jAdvance to 294, p. 393..,,.Review to 2L63, p. 340.,.. Review to 242, p. 312.
77..-.- Advance to 296, p. 396..--.Review to 40, p. 369 . Review to 249, p. 320.
78.,,,. Review to 265, p. 344.,,. Review to 284, p. 379.,., Review to 30, p. 331.
79.,.,- Review to 272. p. 360.,,Advance to 286, p. 384..--~~IReview to 262, p. 339.
80~- .. Review to 281, p. 371.- ~..-. do.General review to 31, p. 39.
81.,... Review to 286, p. 384.d--.-l-.o.General review to second

Iprinciple, p. S4.
83.::::: :: : General to 296, p. 196.(10. Gener~al review to 70, p. 68.

83...... Gnealreview to 42, p. 51. do..~: : : General review to 90, p. 89.
84 . General review to 73, p. 71 .-. do . . .. .::::::::I:: General review to 92, p. 101.

5732 MI A-S--
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lI4ourth-class courlse, September· 1, 1895, to Januanry 1, 1896'-Continued.
ALGEB3RA (DAVIES' BOURDON), 1877 EDITION-Continued.

No. of
lesson. Upper sections. Intermediate sections. Lower sections.

85 -~~../ General review to problem Advance to 286, p. 184..-. General review to example
1.0, p. 97. 25, p. 114.

86..._..General review to 25, p. 114·. dj..o . ......... General review to 104, p. 128.
87--..-.General review to 1.01, p. 112 j-. do.General review to 113, p. 144.
88.----~ General review to 119, p. 152~ .. do ~-~.....,... General review to problems,

p. 100.
89..-,,.General review to i28,·p. 17.oGeneral review to 128, p. 170.
90.--..~ General review to problem -.- do .----. ,.,., General review to 117, p. 184.

9 .-,, G n r rve9, p. 191. 12 3391 General review to 147, p. 211. do....cGeneral review to 141, p. 196.
92 .eneal eviw t 16, p 21.-do.Gene~ral- review to 146, p. 210.

93.. . General review to 189, p.2~55.1...do .-.. .. General review to 158, p. 
22 7

.94.,.-,.General review to204, p. 274- .,.do.- , .. ,.,,,General review to 168, p. 241.
91-,....General review t20,p29 doGeneral review to 192, p. 259.
96. . General review to 240, p. 310- .. do.General review to 206, p. 276.
97.- .~General review to 255, p. 328.1 .do.General review to 220, p. 291.98.---..General review to 266, p. 148.j. .do ~........ _ General review to 2:13, p. 104.
99,.. General review to 277, p. 365.1. .do .- .. . _ _,. General review to 245, p. 315.

100-.... General review to 285, p.1580. do-. c General review to 255, p. l28.
101.,.General review to 296, p. 196 do...coGeneral review to 269, p. 319.
102.---._Extra for instruction,.. ,.do.Do.

e, Ma-thematical tables.

From which it appears that about three hundred and six hours are devoted to the
study of a~lg~ebra, and one hundred and ~fifty-three hours to recitations and instruc-
tion in the section roomns.

To the subject of elementary geometry, eight and one-hbalf weeks, 51 lessons, is
devoted as f'ollows:

N~umber 1Averatge
of les. number
sons. pages.

Advance lessons~..~.. ~........ ._...._~. ~~~_~~~~ 27 10First review.14 20
General review.10 28l

Total_...,..,.,,., 51.

The di~fference in this course betweeu the upper and lower parts of a class consists
in giving th'e upper part a great many more extra problems and new propositions to
prove.

The following is a list of the daily lessons in geometry, from which it will be seen
about one hundred and ftifty-three hours are devoted to the study and seventy-six
and one-half hours to reciftations and instruction in the section room~s:

.Foso·th class.-Plane geometry (Davies' Va~cn Amr·inge), 1r885 edit~ion.-Ardvance and fir·st
r·ernew and generacl r·evi~ew.

January. All sections. Februa-ry. All sections.

Advance to P. 2, p. 21. Advance to 13, p. 177.
Advance to 9, p. 28. Advance to Book VIII, p. 189.
Advance to 18, p. 37. Advance to P. 7, p,. 199.
Advance to 26, p. 45. Advance to 15, p. 209.
Advance to 5, p. 56. Advance to regular polybie-
Advance to 5, p. 65. drons, p. 219.
Advance to 15, p. 75. Advance to P. 5, p. 232.
Adva~nce to -1, p. 84. Advance to 13, p. 242.
Advance to 16, p. 93. Advance to 2, p. 252.
Advance to 6, p. 104. Advance to 9, p. 261.
Advance to 15, p. 114. Advance to 17, p. 271.
Advance to 23, p. 123. Advance to appendix, p. 279
Advance to 1, p. 1t33. (wedge and pri~smoid).
Advance to 3, p. 145. Review from 2, p. 167, to nook
Advance to 11, p. 155, paper VII, p. 189.

and limits. Review to P. 15, p. 209.
Advance to 2, p. 167. Review to 3, p. 230.
Review to P. 15, p. 34. Review to Book I~X, 250.
Review to 3, p. 55. Review to P'. 15, p. 268.
Review to 14, p. 74. Review to appendix, p. 279
Review to 16, p. 93. (wedge and prismoid).
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Fioulrthb class.-Plane geometry (Davies' Facn Amrlinge), 18&3 edlitions.--Advance and first
review acnd ge~neralI revieww-Cocntinued.

--January. All sections. IIFebruary. All sections.

Review to 12, p. 111. General review to 26, p. 45.
Review to 26, p. 128. General review to 15, p. 75.
Rev~iew to 7, p. 149. General review to 6, p. 104.
Review to 2, p. 167. 11IGeneral review to 28, p. 110.

General review to 11, p. III.
General review to 18, p. 181.
General review to 14, p. 208.
General review to 7, p. 214.
General review to 6, p, 257.
General review to appendix,

p. 279 (wedge and pris.
moid).

1?erner7s.--270 pages; 27 advance lessons, average 10 pages; 14 first review lessons, average 19-~
pages; 10 general review lessons, average 27 pages; total, 51 lessons; 59 weeks for plane geometry.
Extra exercises with each lesson graded according to section.

In trigronometry thirty lessons are taken, reqluiring five weeks, as follows:

Number Average

oflessons)l pages.

Advance lessons. , . . . . . . 16
First review.7 211 .---.--... ~~- ....- .-. - .--..---
General review .7 21.----.-- ----.-.--.-.-----.-. .--

Total.0

The upper sections, on advance, take a chapter on trigonometric developmuents and
a chapter on solution of trigonometric eqyuations, which are omitted by the lower
part of the class.

About ninety hours are devoted to the study of this subject and forty-~five hours
to recitations and instruction in the section rooms.

The da~ly lessons arc as follows:
~Fourth class.-Tr·igonometry (L~udlose), thir~d editionzz.

Upper sections. March. Lower sections.

Advance to 17, p. 18. Advance to 14, p. 16.
Advance to 40, p. 31. Advance to 31, p, 26.
Advance to 54, p. 41. Advance to 51, p. 37.
Review to 54, p. 43, from 10, p. 13. Review to 51, p. 37; from 10, p. 13.
Advance to 62, p. 54. Advance to 56, p. 45.
Advance to 69, p. 65. Advance to 62, p. 54.
Advance to 71, p. 73. Advance to 69, p. 65; Note, p. 61, standard.
Mathemnatical tables and use (10, p. 5 to Mathematical tables and use (10 p., 8 to 21, 
21, p. 24). p. 24); read 16, 1.7, 20.

Advance to 81, p. 89. Advance to 92, p. 99 (omit Chapters V and
Advance to 92, p. 99. VI).
Advance to 105, p. 111; read 100. 1- IAdvance tolOS5, p. 111 (omit 99, 100, andlO04).
Advance to Part II, p. 123. Advance to Par~t II, p. 123 (omit examples,
Review to 69, p. 65; from 81, p. 89. pp. 121. 122).
Rev~iew to 101, p. 106 (omit 99-100). Review to 62, p. 54. ) From 51, p. 37
Review to Part II, p. 123 (omit 104). Review to 92, p. 99. (omlit as on
Advance to 117, pill3; read 114. Review to Part II, p. 123.) advance).
Advance So 126, p. 141; read 119, 123, 125. Advance to 117, p. 131 (omit 114).
Advance to 133, p. 149. Advance to 124, p. 140 (omit 119 and 123).
Advance to VII, p. 157. Advance to 129, p. 146 (omit 125).
Advance to 143, p. 165. Advance to 116, p. 153.
Advance to end, p. 174. Advance to 140, p. 159.
·From Part I[I, p. 123- Advance to 144, p. 167.

Review to 124, p. 140 (omit 114, 119, 123). Adlvance to end, p. 174.
Review to VII, p. 159 (omit 125 and 136). From Psrt II, p. 123-
Review to end, p. 174. Review to 124, p. 140 (omit 114, 119, and

General review to 51, p. 37. 121).
General review to 62, p. 54. Review to VII, p. 157 (omit 125 and 136).
General review to 92, p. 99(omit Chapters Review to end, p. 174.

V and VI). General review same as upper sections.
General review to Part II, p. 123 (omit 99,

100, 104, 108).
General review to 124, p. 140 (omit 114, 119,
123).

General review to VII,. p. 157 (omit 125
and 136).

General review to end, p. 174.
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From twenlty-five to twenlty-eight lessons are assigned to surveying, as follows.:

Upper Lower
sections. sections.

Advance lessons..-...,. -.--- ,-., .---..--. ,---,., 14 16
1First revie wlessons ~.,- .,. ., . . . .,, .,., 7 8
General review lessonsl-.-.. ....-.-.. ---.--.-- .--- , 4 4

Total-2 28

Nearly half of- the recitation hours in this subject are devoted to the use of the
ordinary surveying instruments in the field.

In the general review quite a number of subjects relatings to tables aud adjustment
of instruments are omitted.

The upper sections devote about seventy-five hours tothe study of this subject and
the lower sections about eighty-four. From thirty-seven and a half to forty-two
hours are devoted to recitations and instruction, about half of which is outside the
section room and in tbe ~field with instruments.

The advance lessons average from 16±- to 14+ pages, the first review fr~om 32 to 28,
and the general review 70.

The, daily lessons are as follows:

Sur~veying (Davies' Vacn Amr~inge) .-Omissions marked in text-book.

UPPER SECTIONS.

Advance, to 79, p. 53. Adv nce to. 349, p. 217.
Adva~nce to 108, p. 74. Review to 108, p. 74.
Advance to 121, p. 90. Review to 9, p. 105.
Advance to 9, p. 108. Review to 180, p. 117.
Advanc:e to 161, p. 145. Revie~w to 210, p. 1.90.
Advance to 180, p. 117. Review to 214, p. 221.
Advance to 191, p. 168. Review to 285, p. 249.
Advance to 210, p. 190. Review to 349, p. 117.
Advance to 233, p. 205. General review to 125, p-. 90.
Advance to 214, p. 221. General review to 204, p. 184.
Advance to 268, p. 234. General review to 267, p. 233.
Advance to 285, p. 249. i.Genera~l review to 349, p. 317.
Advance to 298, p. 263.

LOW'ER SECTIONS.

Advance to 76, p. 11. Advance to 335, p. 301.
Advance to 97, p. 71. Advance to 149, p. 317.
Advance to 123, p. 84. Review to 97, p. 71.
Advance to 134, p. 97. Review to 134, p. 97.
Advance to 149, p. 131. Review to 165, p. 145.
Advance to 165, p. 145. Review to 190, p. 166.
Advance to 179, p. 156. Review to 225, p. 203.
Advance to 190, p. 166. Review to 267, p. 233.
Advance to 210, p. 190. Review to 291, p. 216.
Advance to 225, p. 203. Review to 349, p. 317.
Advance to 250, p. 217. General review to 125, p. 90.
Advance to 2~67, p. 233. General review to 204, p. 1.84.
Advance to 280, p. 246. General review to 267, p. 233.
A dvance to 291, p. 256. General review to 349. p. 317.

Sixty-sixr recitations, requiring eleven weeks, are allotted to th~e study of analytic
geometry.

All secutions take very nearly the same course, the upper sections gaining about three
recitations.

Upper Lower
sections. sections.

Advance lessons .-.-.-.-- ..- ....... ,, ,.,.,.,, , 34 379
First review lessons -.. ....-. ~..~. ... ,.,.,. .---. ,-- 17 17
General review lessons --.-. ~--..,..-.,....,1 12 12 

Total.63-..--. 66-.-. -.-.----.. ,....-.- ., ,

The fourth class begins this subject in April and takes 12 lessons.
In Septemzber the third class takes it up with a review lesson of the part already

studied and continues the subject until finished about the 1st of Novemnber.
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From one hundred and eighty-nine to one hunldred :and ninety-eight hours are
devoted to the study of this subject and from ninety-four and one-half to ninety-
;nine are takren up in the sectiou room with recitations and instruction. The first

7 review lessons average 15 pages and the general review average 20 pages.
`The lessons are ats follows:

Anly~~Ztic Geometry (Chur~ch).

Upper sections. April. 3Lower sections.

A8dvance to "the second," top p. 9. Advance to "'the second," top p. 9
Advance to 9, p. 16. Advance to 9, p. 16.
Advance to 14, p. 24, Part II. Advance to 14, p. 24, Part II.
Advance to 26, p. 14. Advance to 23, p. 31.
Advance to 31, p. 49; paper. Advance to 27, p. 36, and paper.
Advauce to 41, p. 

48
. Advance to 32, p. 41.

Advance to 48, p. 56; paper. Advance to 39, p. 46.
Advance to 54, p. 64. From 14, p. 24, Part II-
Advance to 62, p. 72; paper's. Review to 27, p. 36, with paper.
Ad-vance to 66, p. 78. Review to 19, p. 46.
From 14, p. 24- Review to 39, p. 46 (give out corrections

Review tlo 31, p. 40. for future).
Review· to 48, p. 56. Advance to 46, p. 54; paper.

Advance to 50, p?. 60.

Uppersectons.Septem. Lower sections.Upper sections. h~er.

Review to 48, p. 56 (give out corrections). Advance to 57, p. 67.
Review t~o 58, p. 68. Advance to 63, p. 74 (take formnla, § 62l;
Review to 66, p. 78. omit deduction of same).
Adcvance to 71, p. 87. Advance to 68, p. 82.
Advance to 77, p. 93. Advance to 74, p. 91 (omit as marked in
A dvance to 83, p. 

102
. standard).

Advance to ~91, p. 110. From 39, p. 46-
Fr~omr 48, p. 56- Review~~ to 50, p. 60.

Review to 66, p. 78. Review to 63, p. 74.
Review to 77, p. 93. Review to 74, p. 91.
Review to 91, p. 110. Advance to 81, p. 97.

Advanice to 96, p. iie. Advance to 84, p. 103.
Advance to 103, p. 124. A dlvanace to 91, 1. 110.
Advance to 186, p. 131. Advance to 96, p. 

1 16
.

Advance to 118, p. 139. Advance to 103, p. 124.
Advance to 126, p. 147 (omit 122). Advance to 106, p. 

13 1
.

Advance to "first," p. 154. Advance to 117, p. 139.
Advance to 138, p. 

162
. Advance to 126, p. 147 (omit 122).

Advance to equation e, p. 170. ;Advance to "fi~rst, " p. 154.
Advance to 154, p. 177. Advance to 137, p. 161.
Advance to 161, p. 184. From 74, p. 91-
Advance to 166, p. 192. Review to 84, p. 103.
Advance to 167, p. 199. Review to 96, p. 116.
From 90, p. 108- Review to 106, p. 131..

Review to 103, p. 124. Review to 128, p. 147 (omit 122).
Review to 118, p. 139. Review to 137, p. 161.
Review to 134, p,. 156 (omit 122). Advance to equaetion e', p. 170 (omit 139
Review to eqluation e', p. 170. and 140).
Review to 1'61, p. 184. Advance to 153. p,. 177.
Review to 167, p. 199. Advance to 159, p. 183.

Advance to 164, p. 189.
Advance to " Lthird. " p. 196.
Advance to 169, p. 201.

U~pper sections. 
0 ~ctober. Lower sections.

Advance to 171, p. 207. Advance to 172, p. 209.
Advance to 175, p. 213. Advance to 177, p. 217.
Advance to 179, p. 220. Advance to 182, p. 223.
Advance to 192, p. 

23 5
(omitt 184·-186). Advance to 193, p. 236 (omit 184-186).

Advance to 3. p. 243. A~dvance to 4, p. 243 (omit pro'blemsa 12 and
Advance to 204, p~. 250. 13, p. 238).
Advance to 220, p. 268 (omit 211-219). Advance to 206, p. 251 (omit 201 except
Advance to 237, p. 285 (omit 220-231 except italics).

225-226). Advance to 220, p. 
2 68

(om1it 211-219).
From 167, p. 199-- Advance to 237, p. 285 (omit 220-231 except

Review to 175, p. 213. 225-2261.
Review to 192, p. 215 (omit 184-186). From 137, p. 161-
Review to 208, p. 252. Review to 153, p. 177 (omit 139-140).
Review to 237, p. 

2 85
(omlit as before). Review to 164, p. 

189
.

Descriptive geometry: Review to 169, p. 201.
Advance to 20, p. 10. Review to 177, p. 217.
Advance to 29, p. 15. Review to 193, p. 236 (omit 384-186).
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Analytic Geometry (Church·)-Continued.

Upper sections. October. Lower sections.

Descriptive geometry--Continued. From 137, p. 161-Continued.
Advance to 36, p. 19. Review to 208, p. 252 (omit as before).
Advance to 40, p. 21. Review to 237, p. 285 (omit as before).
Advance to 44, p. 24. From 19, p. 46-
Advance to 48, p. 26. General review to 57, p. 67.General review same as lower sections. General review to 74, p. 91.

General review to 91, p. 110.
General review to 106, p. 111.
General review to "first," bottom of

p. 154 (omit 122).
General review to 153, p. 177 (omit 119

and 140).
General review to "'tbird,"' p. 196.
General review to 1'77, p. 217.
Genera~l review to 4, p. 241 (omit 184-.

186 and problems 12 and 11, p. 218).
General review to 217, p. 285 (omit as

before).

Descriptive geometry is taken up by the third class immediately after the conclu-
sion of analytic g~eometry. Forty-five lessons are taken before the examination in
January and 28~ after, ma~king in all 73.

l~nmber Averagenumb er
of les. of pagessn. daily .

Advance lessons.40 4 to 5First review.2 8 to 10----'--~- --~--~~
Gener~al reviewFv. ----. ,,.,,.,,,,....,,, ,._~11 14 t~o 15

Total .7....,,.,,.,,._I_______~~_____~__~1.···--

'Phe lower sections omit se;Jeral subjects relating to warped surfaces which the
upper sections take, and the upper sections only take five lessons in determinants.

About two hundred and nineteen hours are devoted to the studyV of this subject,
and one hundred and nine and one-half hours are taken up with recitations and
instruction in the section rooms.

The lessons are as follows:

Thirbd class.-Descr~iptivze Geont etr1y.

Upper and second sections. NTovember. Lower sections.

Review to 29, p. 15. Advance to 183, p. 8.
Review to 40, p,. 21. Advance to 28, p. 15.
Review to 48, p. 26. Advance to 14, p. 18.A dvance to 52, p. 29. Advance to 19, p. 21 ; paper.
Advance to 55, p. 11; papers. Advance to 41, p. 23.
Advance to 60, p. 36. Advance to 46, p. 25.
Advance to 70, p. 40. Review to 28, p. 15.
Advance to 82, p. 47. Review to 19, p. 21.
Advance to 90, p. 51. Review to 46, p. 21

.
Adva~nce to 99, p. 16. Advance to 49, p. 27.
Advance to 108, p.061. Advance to 52, p. 29.
From 48, p. 26-- Advance to 55, p. 31.

ReviewF to 55, p. 31. Advance to 60, p. 36 (omit 56; paper).
Review to 70, p. 40. Advance to 70, p. 40.
IReview to 90, p. 51. Advance to SO, p. 46.
Review to 108, p. 61. Advance to 89, p. 50.

Advance to 122, p. 66. Advance to 98, p. 55.
Advance to 131, p. 71. From 46, p. 21-
Advance to 140, p?. 76 (omit 114). Review to 52, p. 

29
.

Advance to 150, p. 81. Review to 60, p. 16 (omit 56).
Advance to 160, p. 88. Review to 80, p. 46.
Advance to 166, p. 94. Review to 98, p. 55.
Advance to 172, p. 99. Advance to 105, p. 59.
Advance to 177, p. 103. Adva~nce to 121, p. 65 (omit 118, 119).
Advance to 1.84, p. 109. Advance to 130, p. 71.
Advance to 191, p. 113. Advance to 142, p. 77 (omit; 132, 133, 134,

Review to8 131 p.
7 1

137, 140, 141).Reriew to 131, p. 71. ~Advance to 154, p. 85i (omit 149, 150,1"'
Review to 150, p. 81. 152).
Review to 166, p. 94. Advance to 162, p.91.

Advance to 169, p. 96.
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Thirdl class.-Descr·iptivezr Geometrly-Conztinued.

Upper sections. December. Lower sections. _

Review to 177, p. 103. Advance to 170, p. 102 (omit 175 and top
Review to Part II, p. 113.p.9)
Advance to 12, p. 11 (determinants). Adanc t 14 p 19oit17)
Advance to 15, p. 20. Part II, p. 113 (omit 187).
Advance to 19, p. 28. Fromt 93, p. 5j5-
Advance to 23, p. 37. Review to 121, p. 65 (omit 118, 119).
Advance to 27, p. 45. Review to 147, p. 77 (omuit 132, 133, 134,
Review to 27, p. 45. 139, 140, 141).
General review same as~ lower sections. Review to 162, p. 91 (om1it 149, 150, 152).

Review to 176, p. 102 (omit 175 and
top p. 98).

Part II, p. 113.
General review'to 17, p. 19.
General review to 46, p. 25.
General review to 55, p. 31.
General review- to 80, p. 

46
(omit 56).

General review to 105, p. 59.
General review to 342, p. 77 (omit 118, 119,

132, 333, 334, 139, 140, 141).
General review to 169, p. 96 (omit 149, 150,

152).
31 Part II, p. 113 (omit 175, 179, and top p.

98).

Upper sections. I January. Lower sections.

Advance to equinoxial colure, p. 118. 10 Advance to eqniiioxial colure, p. 118.
Advance to 204, p. 121. Advance to 204, p. 121.
From Part II, p. 113- From Part if, p. 113-

Review to 204, p. 121. Review to 204, p. 121.
Advance to 215, p. 127. Advance to 215, p. 127.
Advance to 222, p. 132. Advance to 220, p. 110.
Advance to Part III, p. 140. Part III, p. 140 (omit 220, 221, 227, 229).
Fromt 204, p. 121- Fromt 204, p. 121-

Review to 222, p. 132. Review to 220, p. 110.
Review to Part III[, p. 140. Reiview· to Part II~I, p. 140 (omit 220,

Advance to 248, p. 146. 221, 227, 229).
Advance to 252, p. 149. Advance to 247, p. 145.
Advance to 258, p. 153. Advance to 251, p. 148.
Advance to Part TIV, p. 157. Advance to 254, p. 150.
From Part I11, p. 140- Advance to Part IV, p. 157 (omit 258-259).

Review to 252, p. 1.49. From Part TIII~, p. 140-
Review to Part IV, p. 157. Review to 251, p. 148.

Advance to 276, p. 164. Review to Part I.V, p. 157 (omit 258,
Advance to 284, p. 169. 259).
From Part IV, p>. 157- Advance to 274, p. 163.

Review to 284·, p,. 169. Advance to 283, p. 168.
A dvance to 287, p. 174. From Part IV, p. 157-
Advance to curve of shadow, p. 178. Review to 283, p. 168.
Advance to Part V, p. 186. Advance to 286, p. 172.
Advance to end, p. 192. Advance to 289, p. 180 (omit 288).

Advance to 295, p. 188.
Advance to end, p. 192.

Upper sections. February. Lower sections.

From 284, p. 169- From 284, p. 169-
Review to curve of sliadow, p. 178. Review to 289, p. 

180
(omit 288).

Review to end, p. 192. Review to end, p. 192.
From Part II, p. 113- From Part II, p. 1.13--

General review to 215, p. 127. General review to 215, p. 127.
Geiieral review to 248, p. 1.46. General review to 247, p. 145 (as be.
General review to Part IV, p. 157. fore).
General review to 287, p. 174. General review to Part IV, p. 157 (as
General review to end, p. 192. before).
Intermediate examination. General review to 286, p. 172.

General review to end, p. 192.
11 Descriptive Geometry, Part II, p. 113 to

end.

The third class begins the Calculus about the middle of February and finishes it at
the end of May.
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The lower sections ta~ke 93 lessons and the upper 83, as follows:

Upper Lower
sections. sections.

Advance lessons-46 49
First review lessons-22 25
General review lessons-.,....,.....,..... ~~~~~~_~~ ~1 15 19

Total---------.-.-.-.---, 83 93

The daily lessons are as follows, including 10 lessons which the upper sections takein least squares: The upper sections take lin all 467 pages, and the lower take 413
pages. On advance the upper sections average 10 pa~ges and the lower sections about
8j pages.

On the first review the advance sections omit several subsjects, and the average is
20 pages. The lower sections average on the first review about 17 pages. On1 the
general review the upper sections take about 28 pages dailjr and the lower about 22.

The upper sections devote two hundred and forty-nine? hours to the study of this
subject and one hundred and t~wenty-four and one-half hlours to recitations andinstruction in the section room~. The lower sections devote two hundred and seventy-
nine hours to study and one hundred and thirty-nine and one-haelf hours to recitations.

Tlhird class.---Calculus.

Upper sections. Februatry. Lower sections.

Advance t~o 17, p.15. Advance to 17, p. 15 (omit 12 and 11).
Advance to 33, p. 27. Advance to 12, p. 25.
Advance to 50, p. 15. Advance to 47, p. 35.
Advance to 62, p. 49. Advance to 57, p. 44.
Advance to 69, p. 62. Advance to 61, p. 52.
Advance to 78, p. 72. Advance to 67, p,. 59.
Review to 33, p. 27. Review to 12, p. 25.
Review to 62, p. 49. Review to 57, p. 44.
Review to 78, p. 72. Review to 67, P. 59.
Advance to "In order," middle p. 82. Advance to 75, p. 68.
Advance to 85, p. 92. Advance to 50, p. 76.
Advance to 92, p. 102. Advance to example 16, p. 85.
Advance to 11, p. 113. Advance to 87, p. 95 (omit 85 and 86).
Advance to 191, p. 121. Advance to 93, p. 104 (omission, p. 104).
Advance to 106, p. 131. Advance to 13, p. 113.
A dvance to 110, p. 141. Advance to 103, p. 121.
Advance to 115, p. 154. Advance to 106, p. 131 (omit 104).
Advance to 118, p. 162. Advance to 110, p. 141.
Advance to 123, p. 170. Advance to 115, -p. 154 (omit 111).
Fromn 78, p. 72- Review to 80, p. 76 (from 67, p. 59).

Review to 85, p. 92. Review to 87, p. 95 (omit 85, 86).
Review to 11, p. 113. Review to 11, p. 113 (omission, p. 104).
Review to 106, p. 131. Review to 106, ·p. ill (omit 104).
Review to 115, p. 154. Review to 115, p. 154 (omit 111).
Review to 123, p. 170. Advance to 118, p. 162.

Advance to example 6, p. 177. Advance to 123, -p. 170 (omit as in Stand.
Advance to 16, p. 187. ard; onl advance omit pp. 168, 169).
Advance to 129, p. 1.96 (read example 60, Advance to 126, p. 179 (omit as in Stand.

p.192). ard).
Advance to 131, p. 206 (read 130). Advance to example 25, p. 190 (omit as inAdvance to 117, p. 217. Standard).
Advance to 139, p. 210. Advance to 1.31, p.· 206.
Advance to bottom, p. 242. Advance to 136, p. 213.
From 123, p. 170- Advance to problems, p. 221.

Review to example 16, p. 187. Advance to 139, p. 230.
Review to 137, p. 217 (omission in From 115 to p. 154-

standard). Review to 123, p. 170 (omit as inReview to bott~om, p. 242 (in red). Standard) .
Advance to 163, p. 234 (old pamphlet). Review to example 25, p. 190.
Advance to 107, p. 245. Review to 136, p. 213.
Advance to 173. p. 258. -Review to 139, p. 230.
Advance to top, p. 268 ;omit 177). Advance to bottom, p. 242 (omit as in
Advance to 193, p. 2'78 (omit 187). Standa'rd, old text).
Advance to 204, p. 289. Advance to 161, p. 2293.
Advance to example 5, p. 299. Adva~nce to 167, p. 245 (omit 162, 165, 166).
Advance to example 5, p. 309. Advance to example 3, p. 254.
Advance to end, p. 319. Advance to 185, p. 267 (omit 173, 176, 177).
Review to lO9n,p. 247 (omit 162,165, and 166. advance tol93, p. 278 (omit 187 ; read 192).
Review to 187, p. 271 (omit 171,176, and 177. Advance to 204, p. 289 (omit 198, 200 toRteview to examples, p. 297 (omit 187, 188 204).

to 193, 198, 200 to 204). Advance to 211, p. 304 (omit Chapter
Review to end, p. 319. XVIII, except read 208, 209).

Advance to example 4, p. 312.

Advance to end, p. 319.
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Ta~ird class.-Calcucluzs--Continued.

Upper sections. March. Lower sections.

adance to 160, p. 217 (Church, integral From 119, p. 230 (new)--
calculu~s). Review to 161, p. 229 (new) (omit as

Advance to 165, p. 227. on advance).

Advance to 174, p. 242. on advance; also 181 to 191).

Advance 10 178, p. 210. Review to 191, p. 278 (omit as on
Advance to 186, p. 

2 1 8
(omit 184). advance) .

Advance to examples, p. 266; paper. Review to 211, p. 104 (omit as on

Advance to 197, p. 
2 7 1

. advance) .
Advance to 203, p. 282 (omit 199, 200). Review to end, p. 319.
Advance to 21)1, p. 314 (omit 204 to 213, Advance to 159, p. 216 (integrarl, Church).

214-213, 220-221, and 224 to 311). Advance to 163, p. 2233.

Advance to 239, p?. 326 (omit 232). Advance to 166, p. 
2 2 9

.

Advance to bottom, p. 335. Advance to examlple 2, p. 240 (readc 166,

Advance to 253, p. 
3 4 2

. 167).
Advance to 219, p. 349. Advance to 177, p. 248.
Review to 166, p. 

2 2 9
(integral). Advance to 185, p. 

2 5 4
(omit 184).

Review to 175, p. 245 (omit 166, 167). Advance to 189, p. 263 (omit 186-387;
Review to 188, p. 

2 6 0
(omit 184, 186, 187). paper).

Review to 197, p. 273. Advance to 194, p. 271 (omit 189-192.)

Review to 233, p. 320 (omit as on advance). Advance to 201, p. 279C (omnit 199 and 200).

Review to 246, p. 333. Advance to 233, p. 320 (omit 203 to 216,

Review to 259, p. 349. 2118 to 231, aud 232).
Advance to 23, p. 1.4 (least squares, John. Advance to 239, p. 320.

son). Advance to 244, p,.
3 3 1

.
Advance to 38, p. 25 (omit 27, 28, and 30). Adv-ance to 247, p.· 337.
A4dvance to 51, p. 34. Advance to 255, p>. 343.
Advance to 61, p. 44. Advance to 259, p. 349.
Advance to 69, p. 53. Rteview to 16j4, p,. 224 (integral).
Advance to 84, p. 68 (omit 76, 79, 81-83). Review to 172, p. 238 (omlit 166, 167).

Advance to 113, p. 91 (omiit 96 to 113). Review to 178, p. 250.
Advance to 128, p. 100 (omit 122). Review to 191, p. 266 (omit 184, 186-389).

Advance to 138. p. tos. Review to 201, p. 279 (omit 192, 199, and
Advance to end (omit 139, 142-145). 200).

Review to 239, p. 326 (omit 203 to 216, 218
to 231).

Review to 247, p. 337.
Review to 259, p?. 349.
General reviewv to 44, p. 33 (omnit as on

advance and l irst review; diff~erential
calculus).

General review to 57, p. 44.
General review to 67, p. 59.
General review to 83, p. 81.

[Extract from Regulations U. S. Mi. A., 1894.]

~MAThEMATICS.

32. This course shall com~prise--
Algebra.-Fundamental operations; algebraic fractions; involution and evolution;

imagfinaryT quantiti es ; series and principles of limits ; logarithms; interest; combi-
nations; probabilities; elements of determinants and gen~eral theory of equations.

Geometetry-Geometry of lines, planes, and volumes, and spherical geometry; and
the formation and construction of determinate g~eometrical eq~uatious.

Trigonometr~y.-The solution of all the cases in plain and spherical trigonometry;
analytical investigation of trigonometrical formulas, and the construction of trigo-
nometrical tables.

M~ensu~rotiomi and smrr·ve~i~ng.-Mensuration of lines, angles, surfaces, and volumes;
pri~nciples and practice of commron laud and maritime surveying; methods of plait-
ting and computing surveys; trigonometrica] surveys; lev~eliun~; description and use
of all the instruments used in ordinary surveyingf and platting.

Anlzaytical geom~etr·y.-Construction of algebraic expression~s; solution of dletermi-
nate problems; systeums of coordinates; determination anld discussion of the equa-
tions of lines, planes, surfaces, a~nd volumles; deduction of the propertiets, relations,
andi principles of curves, surfaces, and volumes, especiatlly of the conic sections;
methods of constructing clurves aild determination of loci.

Descr~iptive geombetryJ.-The graphic illustration anti solution of geomet~rical prob-
lems in space, and the particular application of this method to spherical projections;
construction of maps, shades. and shadows; perspective and isometric projections.

Diffeential a~nd in~tegr·al cace~clmms.-D~iffereutiationt of funct~ions; determination of
the rates of change of functions; development of functions into series; evolution of
indeterminate forms; maxima and minima of functions; determination of tangents,
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normals, asymptotes, order of contact of lines, curvature, involutes, evolutes, envel-opes; cunrve tracringr; spiras1, formulais, and ruzles for in3tegration ; discussion and use
of' the arbitrary constant ; integration lbetween limits; rectification of curves; qluadra-ture of curves, and cnbature of volumes.

Miethod oy- least squcares.-Errors to which observations are liable; correction ofobservations; probability curve and its equation; measure of ptrecision; deduction
and application of the various formulas for probuable and mean error; weig~hts ofobservations; formation of equations of condition and normal eqyuations.

CO'URSEIj OF' STUDY, TEXT-BOOKS, AND BOOK(S OF` REE'IRENICE.

The course of study and bookrs used at the Military Academy 1895-96 are as
follows :

DEPARTMENT OF MATHEMATIcS.

Fir~st year, four~th class.-Davies' Elemlents of Algeabra; Davies' Legendre's Geome-etry;; Ludlow's: Elements of Trig~onomletry; I)avies' Surveying; Church's AnalyticalGeometry; Ludllow's Logarithmic Tables.

Seco~nd yrear·, thir·d class.--Church's Analytical Geometry; Church's DescriptiveGeometry, Spherical 1Projections, Shades and Shadows, and Perspective; Peck'sDeterminants; Bass's Difjferenltial Calculus; Chuxrcht nert acls onoLeast Squares. hsItga acls ono'

So faLr comparatively few lectures are given in mathematics. One is given earlyin September to the fourth cla~ss, explaining to them the course of study, the reqjuire-ments of the Academ~y in mathematicatl studies, and the! necessary methods of study
essential for success.

Towardl the end of the first year's course a lecture onl thle history and early develop-
ment of geometry and algebra is gfiven to the fourth class.

At thle conclusion of the subject of descriptive geometry a lecture is given to thethird class describing its origrin andl progress, t~ogether with a comparison of alge-braic and. geometric mathematics, including a~n ountline of~ modern projective geome-try which is not taught at the Academy.After a f'ew lessons in the catlculus a lecture is givean to\ the third las witho ar1 view
of explainin g the difficulties to be encountered and overcome at the beginning of thestudy of calculus.

At the concluxsion of the calculas an account is given of its origin and earlydevelopment, includling the con troversy between its discov erers, Newton and Leibnitz.From timre to time, especially on the advance, instruction is given to the sections
or portions of a class having the same lesson, which may occupy the entire or a largeportion of the recitation hour, but, these explanations of lessons are not consideredas lectures.

PART III.

ORGANIZATION OFE THE DEPARtTMtENT.

(Description by Associate Prof. Wright P. Edgerton.]

The following is time present staff of the department of mathematics, and is a fairexample of its usual organization:
Professor: Edgar W. Bass,· head of the department. Associate professoT: W~right

P. Edgerton. Assistant prof'essor: Daniel B. Devore, first lieutenant Twenty-thirdInfantry Instructors: John D. Barrette, first lieutenant Third Artillery; Charles
D. Palmer, first lieutenant Third Artillery; John S. Wiun, first lieutenant FirstCavalry; Charles P. Echols, first lieutenant Corps of Engineers; William 0. John-son, second lieutenan-t Nineteenth In~fantry; William M. Crnikshank, second lieuten-
ant First Artillery; John H-. Rice, second lieutenant, Third Cavalry.

The organnization of the classes under instruetfon is as shown in Appendixes F,and F·2 .
DIVISION OFI DUTIES.

The head of the department, as the title implies, has conltrol of the entire dlepart-ment, apportions its work among the inst~ructors, exercises a general supervisionof both classes uxnder instruction, prepares and conducts the exatminations of theseclasses, is responsible for all property belongringr to the department, and is the chan-nel through which must pass all reports and official communications relating to
departmemital affairs.



UMNTED STATES MILITARY ACADEMY. 76

The associate and assistant professors performr such duties as are a~ssigned1 to them
by the head of the department. During the present academnic year the former has
supervised the work of the third class, especially that pertaining to written recita-
tions. He usually teaches the first section of that class and is available as a substi-
tute for any absent iustructor. During the same period the assistant professor has
supervised in a, similar way th~e work of the fourth class. F'romr Septemb~er 1 to
December 31 he taunght two sections of that class; since then he has had bnt one

section, a~nd, like the associate prof'essor, has been available as a substitute f'or an
absent inst~ructor.

E~ach instructor teaches two sections of the class to which he is assigned.

PART IV.

The following is a fulll dlescription of a recitation, inclnding a description of the
section room, number of cadlets in a section, assignment of seats, qluestions and

explatnatory answers, assignment of subjects for recitations, use of the blackboard,
apparatuxs, merit ma·rks, visits of head of department, etc.:'

DESCRIPTION OFLi SECTION ROOM.

TPhe section rooms occupied by the departlment of mathematics are on the second
and third floors of the curtain of the academy~ building. All a~re practically of the

same dimuensions, 22 by 23 feet, height of ceiling 11 feet, and each is lighted by two
large windows. Upon the walls in oakr frames, their sur~faces tiulsh with the face of
the frames, are twelve or fourteen slates, usua~lly 4 feet bry 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 frazmedl singly or in pairs. TIhey are all known by the generic
name of blackboards. From the lower part of each framle projects a shallow chalkz

tray, having at its bottom still shallower drawers, and above each drawer a galv·an-
ized wire grating. The chalk crayons and erasers, when not in use, are kept on the
grating in the tra~y, wrhile the dlust which~ these imiplemnen ts alwasy generate falls into
the diraw~ers below a~nd is removed periodically. Still below the chalkr trays are brass
racks tio support rulers alnd pointers. On the side of ea~ch room nexrt the hall large
ventilators are placed above and below the blackboards and above the door. In
other parts of the walls are found still more ventilators anid the register of the hot-
air flue through which?, in winter, air is forced, ranging· in temperu1ture from hot to
cold at the option of the occupants of the room. Consequently the rooms muay be
said to have almost perfect ventilation, a matter of extreme imnportance where the
air is for the common use of from 10 to 14 persons.

On a~ platform, usuatlly between the windoxvs, is the instructor's -flat-topped desk,
with a blackboard for his use behind it. Eachi member of a section is provided

with a separate desk andl chai~r, 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. In section rooms occupied by the fourth class these
desks are placed side by side in two rows, facing each other, parallel to, and eqlually
distant from, the central line of the room through the instructor's desk. In the ,sec-
tion rooms of the third- class the desks face the blackboa~rdi on the side next the ball,

nnd are arra~nged in four rows of three desks each, the desks of each row having
intervals between them of atbout 3 feet. This permits the cadets to work at their

seats, as is the constatnt custom in the third-class course, with slight danger of
mutual assistanice or interference.

ASSIG;NMENT 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..

NUuMBER OF" CADErTS IN A SECTION.

Sections belonging to the upper parts of a class generally comprise 11 or 12
members, while the lower sections have but S or 10. This dif'ference in size between
the ulpper andi lowver sections is to enable the instructor having the latter to devote
to each memboer a larger share of his personal attention.

In ea~ch section room is posted a copy of the regulations given below, and these
are strictly observed:

"The following revised regrulations for recitation rooms are published for the
information and guidance of all concerned:

"1. The instructosr shall be presenlt when the section enters the room.

'i am indebted to Ahssociate Prof. Wright P. Edg'ertonz for description.
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"~2. On entering the recitation room, eaich cadet shall proceed to the seat assigned
to him, and stand 'attention1' until the section niarcher makes his report.

"L3. The section ma~rcher shall enter the recitation room after the section, closingthe door if the instructor be present; but in case he be absent, the section shall beseated, the section marcher shall keep the door open, preserve order in the sect~ion,
and at the end of two minutes report to the senior offticer of the department presentfor instructionzs.

"4. As soon as the report is made each member shall be seated, and immediatelyrecord the next lesson, which shall be written on a blackboard, or otherwise indi-
cated, by the instructor.

"'5. Each cadlet shall bring to the recitation room a lead pencil, and only such
books as may be indicated by the head of the department. Before anyon~e is calledup for recitation the members of the section should ask for any informlation con-cerning points in the lesson which they have not been able to comprehend after
diligent application, or should mlake anly pertinent statement respectin~g lack ofpreparation.

"6. The members of the section called np shall take boards in ordler a~s directed,and wvrite their iiames on the righlt-hatnd npper corner.
"7. When prepared to recite, each cadet shall provide himself with a pointer (incase one be needed), face the instructor, and stand 'attention' on that side of hisboard farthest away from the central line of' the room, unless otherwise directed.

The pointer shall be held in the handl nearest the board, and with the point dlown,except when used to indicate work on the board.
"8. Instructors shall require each cadet to keep an uprig~ht soldierly position ofattention, and to recite with deliberation, clearness, and correct languaige. Eachcadet while reciting, shall, as far as practicable, face his instruct~or.
" 9. Instractors shlall 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." 10. At the proper signal for disniissal the instructor shall cause all recitations to
cease, and immejdiately dismiss the section. For recitations terminazting at 10.55a. in., 12. 53 p. in., and 3.59 p. in., the signal for dismissal is the recall sounded in thehall of the academwy buildingS. For recit~ations terminatting at 9.30 a. in., 12 in., and
3 p. m. the signal for dismissal is the assembly sounded in the area of barracks."11. Upon the disuiissal of the section the section marcher shall leave the room~first and supervise the f~ormastion of the section outside.

"C12. Instructors shall report; daily to the ad2jutant of thle Academy, through thehead of the department, all cadets wiho have reported themselves as excused fromrecitation and any violations of r~egiulations 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 sectioni shall rise and remain at'attention' until the officer be seated or otherwise ind~icate his pleasure. The
instructor shall rise when the officer is senior to himself. At thle discretion of aheazd of a department, the compliment may he omitted when the officer leaves the
room~, or reenters (luring the same recitation hour.

"14. Instructors should bear in mind that the proper discipline of their sections is
largely determined by their own example and military bearing. Also, that the suc-cess of their instrulction will depend in a g~reat measure upon their patience, for-beartance, and judicious assistance.

"By9 order of Colonel Ernst:
"'W. F. WTILDER,

" Captainz Four2Mth Cavalr~y, Adjutant."2

DEScRIPTION OF` A RECITATION.

The 8 o'cl~ock assemnbly having been sounded in the area of the barracks by the
trumupeter, and the sections duly formed, each is masrched- by its section marcher to
the proper room in the academy building, where ranks are broken, caps hung on thehooks in the hall outside the door, and the memblers enter the section room. Thelast to enter is the secti'on marcher, who stands in the open door until the memnbers
of his section have passed to their desks, where ealch stands " attention." Hie then
closes the door, faces his instructor, salutes, and reports "All are present, sir," or" Catdet Blalnks is albsent, sir," as the case may be. Occasionally this will 1)e followed
by aL salute fromr some member of the section accompanied by the report "I amexcusred from recitation, sir." The inst~ructor returns the salute and the cadets take
their seats w~hile he notes in his sectioni book, ai sheet of w~hich is appended, markedF,~, the absence of Cadet Blank, or the fact that Cadcet l)azsh is excused from recita-
tion. In the latter event he prepares later a report, "'Cadfet D~ash, reportingr hiaiselfexcused from recitation in umathematicsi," signs his namlle as9 report~ing officer and sub>-
mits it to the head of the department, who in turn forwards it to the adjutant, in
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whose office the fact involved is verified by inspection of the morning report of the

post surgeon. Tlhe memb~ers of the section open their text-books, glance at the

board behind the instruc~tor, 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 qluestions

on the day's lesson l" At this time any meniber of the section is at liberty to ask for

an. explanation of such part of the lesson as he has been. unable to compqrehend, for

the method of solving problems that may involve its principles, or to inquire into
anyv development or extension of these principles.

For the purpose of m~aking clear to the section the points thus brought. up for

explanation the instructor uses his judgment as to the time he should consume.

When going over the text for the first time great latitude is permitted the section.

Its mlembers are encouragedl to bring before the instructor the di~fficulties they

encounter in the text of whatever nature they may be, and, muoreover, the instructor

voluntarily elucidates such imnportant features of the lesson as to his mind may

prove stumbling·-blocks to his pu~pils. 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 the other hand,

when reviewing· the text the time given to explanation is reduced to a minimum.

Only such questfions 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 knowledlge of its principles by

applying themn in the solution of examples and problemls. Having cleared up all

doubtfu~l 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 nth root of polynomials," or "LDiscuss the four forms of the

qyuadratic eqruation." If in the calculus, "'Define a point of infiexion; explain
how to obtain critica~l values of the variables and how to test these values." Hav-

ing· heard the enunciation of his subject M~r. Asterisk goes to the board, known as

the first front board, geucrally the. one on the left hand opposite the instruxctor,

writes his name on the upper right-hand corner of it, and proceeds to place upon it

the formunlas, equations, andl intermediate mathematical w~ork necessary for a clear

and complete demonstration or deduction of the suxbject assigned to him. No writing

is permitted upon the boatrd~. No erasure is allowed except by permission of the
instructor. Tables of logarithnis 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 th~e right of the one

already occupied, each to discuss a subjct in the lesson of the day. Following

these, other members are caLlled, 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 ea~ch takes his place at one of the boards still reniaining 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 usnaily

all but one, the instructor then calls upon one of the remrainingf members whom he

qusll"tion~s upon topics of the lesson of the day.' As soon as any cadet at the board

has completed his work, he takes a pointer in his hand, faces his inlstructor, and

stands attention until ca~lled upon to recite. The instructor finishes qunestioningf the

cadet on the floor, permits him to takie his seat, and mnarkis opposite his name in the

proper column of the section book (see Appendix F.3) his estima~te, 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 subj ect; given him as follows : " I am requiredi
to deduce a ruLle for extracting the nt"l root ofpolynmul~als," or '·1 am requniredl to

discuss the four forms of the quadratic eqjuation," etc., and af'ter g~iving any neces-

sary preliminary dlefinlitions and explaining the significance of the qulantities enter-

ing aissumed formulin or equations, passes step by step from this assumed data, to the

required conclusion. Ordinarily the worki 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 amiy correct demnonstration is accepted, provided it is

made in clear and logical form. The recitation ended, the instructor usually asks

M~r. Asterisk: a few qunestions 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 developm~ent or application of the sub~ject not indicated in the

text. A simrilar process is followedl with each of the other cadets at the front boards
and then the instructor turns to those having -problems at the side boards. When:

thze instructor is s~atisfiedl that the problem or exalmple griven is one of which the

answer is unknown to the pupil, it is customnary to requnire merely a statement of the

probslem a~nd the result; although, wohen time permits, the s ilution is explained from

begSinning to end. If errors are comniitted, they are traced to their· source. As each
cadet finishes his recitation the instructor marks its value in the section book, as has
been describ2ed.
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When the tr~nmpet 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 marchled by hini to the area of barracks, where it is finall~y dismissed.

The foregoing description applies to a recitation in a~lgebra, trigonometry, analyt-
icatl geomlefry, or the calcnlus, and, in its main features, to a recitation in a~ny other
branch of the mathematfical cnrriculunm.

WChen teaching plane a~nd solid geom~etry, each cadt~t is sent to the boardl to estab-
lish one or more propositions in the day's lesson and, in addition, is given a so-called
extraa-a problem or application dependingr npon the principles included in the les-
son. This extra usually occupies about one-half hour of the cadet's time, and afa~ilure to solve it is not atllowed to affect his mark more than 0.5. In the event of
failure, the instructor is reqluired to explain its solution. A book~ of ex~ercises, cot-
tamning 422 of' these extras, covering the ground embraced by the first; four books of
Daviesi's Legendlre, has been compiled for the use of the instruc-tors. Each morning
the same set o~f extras is used in each section throughout the class, with the object
of testing nil parts of the class unliformly7. Figunres illust~rative of principles or
used for purposes of deduction must be drawn fr~ee hand--that is, without alid of
ruler or string-but when a coiistruction is reqluired from given data, the ruler and·
string must be used and the figure must be as a~ccurat~ely dlrawcn as is admissible with
the im-plemrents at hand.

In the course of descriptive geometry the, data for constructions at the side boards
are given out in the form shown in Appendix F4 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 the scheme appended,
marked F5. 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 con-
struction upon sbeets similar to that of App~endix F4. WVith this contingency in view
each cadet is required to appear in the section rooml providled with a properly sharpened
drawing pencil and a pair of' dividers. Each desk is supplied with a ruler and triangle
Ifor the use of the cadet occupying it. Cadets at; the front boards who are employed
in the deduction of the principles, or in the explaination 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. Occa-
sionally in the course of descriptive geometry proper, and much more freqluently in
its application to shadles and shahdows and to perspective, the data, for the construc-
tion of problems at the dlesks are hectographed upon a sheet~ (see ap~pended satmples
marked 16, 1'7, and F8,), thus saving the time that would otherwise be lost in assuming
the given magnitudes and enabling· the cadet to concentrate his attention ulpon the:
portions of the construction reqluiring the ap-plication of the principles of the lesson.

YISIT OF HEAD OF DEPARTMENT.-

At intervals the head of the department visits each section, the frequency of these
visits depending largely upon the class under instruction and the subject being
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 sanie class when study-
ing plane geometry or surveying, is visited less freq naetly, while the third class,
which is then devoting its efforts to the calculus, demands a laroe share of su-pervi-
sion. 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
nstruction as he deems prop~er.

APPARATUS.

Of apparatus, the department of mathematics has, for use in the course of survey.
ing, 5 transits, 5 compasses, and 4 levels, with the necessatry accompanimrents of
chains, pins, rods, etc.; and the cadets of the fourth class are given as much practi-cal work with these iiistrumentss as time will permit. The department possesses also
26 maodels of geometrical surfaces, some of which are of marked value to the m~em-
bers of the third class when studying descriptive geometry. Those showing the
forms and methods of generation of certain warped surfaces seem to be of especialassistance to them.
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PART V.

WEEK(LY CLASS REPORTS, TIRANSFERS, EXHIBITION OF MAIRKS.

The following description is by Associate Prof. WVright P. Edg~erton:

WEEK(LY CLASS REPORTS.

Saturday mnorning, after the recitation hour, each instructor submits to the head
of the department a weekly class report (samples appended marked F5 and F,0 ) on
which is recorded the daily mark of each member of his sections, the total w~eek~ly

mark, what portion of the text has been studied during the week, and what recita-
tions have been written instead of oral. The initials at the foot of each daily col-
nmn indicate the name, of the instructor, while a B placed below implies a visit; from

the head of the department. The instrnctor also enters the weekly mark of each

cadet upon the form appended, marked F,1, and computes the total markr to dlate.

TRANSFERS.

The head of the department, byo comparing the total mark~s of cadets standing
respectively at ·the bottom and top of adjacent sections, determines whether they
shall retain their positions in these sections or be interchanged. In the latter case he
recomnmends the transfers on the weekly class report. (See Appendices F1, and F1 2).

]EXHI3BITION OF` MARK(S.

These weekly reports are sabinitted by the head of the department to the super-
int~endent, who causes them to be posted in the lower halls of the academy building
for the inzformastion of the cadce~ts.

PART VI.

EXAMINATIONSi, WRITTEN, ORtAL, WE~IGHT OF, DEFICIEN~RCY OR PROFICIENCY OF

CADEiTS, ;STANDARD REQ~UIREiD.

From the organization of the Academy in 1802, until 187i5, the arithmneticazl exami-
nations were oral so far as I can learn. Since 1875i these examinations have been
written .

The following is a detailed description of the requirements in arithmetic for admis-
sion in 1875 with the exception of paragraph 7, which was added in 1879. In 1884
the samples of examples and questiolls were added.

A RITHIMETIC.

In arithmzetic, they mlust be able--
1. To explain alccurately and clearly its ob~jects and the manner of writing and

reading numbers, entire, f'ractional, compound, or dlenominatet.
2. To perform with facility and accuracyv the various operations of addition, sub-

traction, multiplication, and division of whole numbers, abstract and compound or
denominaate, giving the rule for each operation, with its reasons, and a~lso for the
different methods of proving the accuracy of tile work.

3. To explain the meaninig of r·eduction, its diffe~rent kinds, its application to
denomninate numubers in reducing them from a higher to a lower dlenomination and

the reverse, and to equivalent decimals; to give the rule for each case, with its
reasons, andl to apply readily these rules to practical examples of each kind.

4. To explain the nature of prime nuxmbers and factors of' a number, of at common
divisor of two or more numberis, particularly of their greatest comnmon divisor, with

its use, and to give the rule, with its reasons, for obtaining it; also the meaning of
a common multiple of several numbers, particularly of their least common multiple
and its use, and to give the rule, with its reasons, for obtaining it, and to apply
each of these rules to examnples.

5. To explain the nature of fractions, common or vulgar and deelmal; to define
the vaLrious kinds of fractions, with the distinguishing properties of each; to give
all the rules for their reduction, particularly from mixed to impropeSr and the reverse,
from compound or complex to simple, to their lowest terms, to a common dlenomina-
tor, fr~om common to decimal and the reverse; for their addition, subtraction, multi-
plication, and division, with the reason for each change of rule, and to apply each
rule to examples.,
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6. To define the terms ratio and proportion, to give the properties of proportion
and the rules and their reasons, for stating a~nd solvingr questions in both simple and
compound proportion, or single and double rule of three, and to apply these rules
to exam-nples.

'7. The candidates must not only k~now the princ~iples and rules referred to above,
but they are required to possess such ai thl~lo~rouh undrs~r~ta~nding~ of all the funda-
mental operations of arithmetic as will enable them to combine the various prin-
ciples in the solution of any complex problem which can be solved by the methods
of arithmetic. In other words, they must possess such a complete knowledge of
arithmetic as will enable them to take up at once the higher branches of mathematics
without further study of arithmetic.

8. It is to be understood that the examination in these branches mlay be either
written or oral, or partly written and partly oral; that the definitions and rules mrust.
be given fully and accuratelyr, and that the work of all examples, whether upon the
blackb~oard, slate, or paper, must be written plainly and in full, and in such manner
as to show clearly the mode of solution.

The following exramples and questions in arithmetic are a few of those which have
been used at past examinations. They are given in order to indicate more clearly
whattis required, but it should be distinctly uuderstood that entirely different ones
are u sed each year.

Multiply 4.32 by .00012.
E~xplain thel reaRson for placning t~he decAimal ponint inr the a~nswer. (The rule for so

doing is not the reason.)

5~ ±7~- 0.72505
Reduce ±35 to an equivalent decima1l·

Divide 3,380,321 by MD)CCXCIX, and express the quotient by the Roman system of
notationz.

Change .013 to an equivalent fraction whose denom inator is 135.
Find the greatest common divisor of 26k, 2S~, 29,"-.
How mnany men would be required to cultivate a, field of 2~ acres in 54- days of 10

hours each if each man completed 77 square yards in 9 hours 6?

Separate 772k into three nuxmbers which shall be in the same proportion as 2%,
10, liP

If 5 cubic feet of gold weigh 98.20 times as much as a cubic foot of water, anld 2
cubic feet of c~opper we~igh 18 times as mucwlnh asa a cubic foot of water, how many
cubic inches of copper will weigh as much as g of a cubic inch of gold6?

Find the least common multiple for the numbers &, 2.1, 5.25, ~.
A wins 9 games out of 15 when playing against B, and 16 out of 25 when playing

against C. How many games out of 118 should C win when playing against B 6
A and B run a race, their rates of running being as 17 to 18. A rnsn 2-~ miles in 16

minutes and 48 seconds and B runs the entire distance in 34 minutes. Wi~hat was the
enztire dista~nce 6?

A and B can do a piece of work in 4 hours, A and C in 3j- hours, B and C in 51
hours. In what time can A do it alone 6

English shillings are coined fromt a nicetal which co ntains 37 parts of silver to 3
parts of alloy; 1 pound of their metal is coined into 66 shillings. The United States
silver dollar weighs 412.5 grains, and consists of 9 parts silver to 1 part alloy. What
fraction of the United States dollar will contain the same amount of silver as 1,
English shilling 6

Giv·e the rules for reducing a decimal of a given denomination to integers of lower
denominations.

What is the effect of dividing the denominator of a fraction by a whole number,
and why6?

Explain the difference between a common fraction and a decimal.
Wthatt is the effect of annexing a cipher to a decimal, and why6?
If the same nuxmber be subtracted fr~om both terms of ant improper fraction, what.

will be the effects 6? hy6?
Giv th rue fr rducnga common fraction to an equivalent decimal, and explain

why the resulting decimal ilb qa otecmo rcinfo hc ti
obtained .

G~ive the rule for dlividing one decimal by another, and explain why the decimal
point in the quotient is placed where the rule directs.

Define reduction, and state the different kinds.
No change has been made in the above requirements since 1884. The following is

the paper, with weight, used in iMarch, 1896. A copy of the arithmetic paper used:
in Auigust, 1878, is submitted for comparison.
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PAPER USED IN MARC:H, 1896.

[Write your number and the place and date in the spaces provided.~]

No. ·---. Place, -- - , March, -, 1896.

EXAMINATION IN ARITHME~TIC.

[Time allotted, three and one~haif hours.]

DIRECTIONS.

Arithmetical sohitfions are required, but due credit Draw a line with your penl through erroneous
will be given for a~ny correct solution, work, and begin again. Do not erase witli a

Suff~icient arithmetical work to indicate clearly knife or eraser.
the method and operations is required in all You are advised to take the examples in order as
examples. given. Should any one delay you too long, pass

Answers to examples without the solution will on to the others. After trying all you can,
not receive credit. return to the unsolved ones, in case there is~Workr to include four decimal places, when nec- time.
essary, is sulihciently accurate. Y ou will receive credit for all correct work done;

Reduce all fractional results to simlplest form. therefore do what you can in each case, even
A rule is not received as a reason for a principle though you ·may not be able to complete the

or in place of a solution, solution or obtain a correct result.
Do not atltempt to solve examples upon extra Numerical errors do not count as much against

paper with a view of copying. you as errors inl methods.
In case a question or example is am'biguous, ICndicate your answer in each example by writing

answer or solve it as you understand it. " Ans.'! near it.
Be careful to put your wor~k in each case in the

proper space. There is am~ple room, but if nec-
essary use the extra sheet, indicating clearly in
each case the number of the example.

A55UME THE FOLLOWING DATA.

1 pound avcoirdupois 7,000 grains troy.f 1 fathom 0- feet.
The weight of 27.70185 cubic inches ofdistilled 1 hand 4 inches.

water is 1 pound avoirdupois. 40 square rods -1 rood. 1?.
1 gallon beer measure contains 282.0 cubic inches. a
1 bushel contains 2, 150.42 cubic inches. The ratio of a to b is 
1 United States gallon wine measure contains 211 1 ounce troy~ 1-1.1 gframmes.

cubic inches. 1 English Imperial gallon contains 277.24 cubic
25 pounds avoirdupois = one quarter. inc'hes.

No. 1.--How many sixteentlis are there in 2~'?
.[Wt. 5.] 

No. 2.-What is the difference in grains between 42~ lbs. Av. and 42.375 lbs. T.'?
[Wt. 8.]

No. 3.-A bought 10 pears and 20 apples for 11 cents; at another time, when the
[Wt.t 8.] prices were the same, he bought 20 pears and 10 apples for 13 cents. What

did he pay for each apple and pear'?

No.4.-A is 49 years old at the time his three sons are 25, 20, and 16 years old,
[Wt. 11.] respectively. Find A's age at the time it is equal to the sum of the ages of

his ~three sonts.

No. 5.--472 is the greatest common divisor of two numbers, and ~ is their ratio in its
[Wt. 11.] simplest form. W~hat are the num~bers'?

No. 6.--A wheel with 35 cogs works into a smaller wheel with 26 cogs; in how many
Wt. 1.2.] revolutions of the larger wheel will the smaller one gain 10 revolutions'?

No. 7.-A gun is -fired 36 times before a, second gun begins, after which the first is
[CWt. 15.] firedi 8 times while the second is fired 7 times; but the second requires the

same amount of powder for 3 shots that the first requires for 4. When
both guns have used up the samie amount of powder, how many shots have
been fired from each'?

No. 8.--A, B, C, and D, working one at a time, do a certain work in 130 days. A
[Wt. 15.] gets 42 cents, B gets 45 cents, C gets 48 cents, and D gets 50 cents for each

day's work. Each received the same amount. How many days did each
work'?

5732 M a 6
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No. 9.--Hatving 300 barrels of flour worth $7.50 per barrel, and 800 barrels worth
[Wt. 15.] $7.80 per barrel, and 400 barrels worth $7.65 per barrel, how many more

barrels of flour at $8.00 and $8.50 per barrel will make 2,000 barrels worth
$7.85 a, barrel l1

State the arithmetics you have studied.

PAPERL USED IN A'UGUST, 1896.

No. --. AUGUST -, 1878.
EXAMINATION IN ARITHMETIC.

[Time allotted, four hours.]

DIVISION I.

1. Express 1666 by the Roman system of notaition.

2. Multiply four million twenty-ftive thousand and one by one hundred thousand
and twenty.

3. What are the prime factors of 2772 l

4. Find the least common multiple for the numbers 270, 189, 297, 243.

0.45

5. Divide - 1.5x2

6. Change 0.4 to an eqyuivalent fraction whose denominator is 28.

7. Reduce 3 mi., 8 fuir., 15 rds., 4 yds., 2 ft., 7 in., to rods.

8. A railroad has three tracks, of the following lengths: 3013, 2231, and ·2047 feet;
what is the leng~th of the longest rail that will exactly lay eac~h track I

9. If 37+ yardsa of clot\h 4 -feet wide cost $4.25, what will 104+3 feet 1+ yards wide

cost at 5 the price I

10. A and B together can do a piece of work in 15+ days; A can do ~- as much as B.
In how many days can each do it alone I

DIVISION II.

1. Give the rule for reducing two or more fractions to their least common denomi-
nator.

2. What is the effect of dividing the denominator of a, fraction by a whole number,
and why l

3. Give the rule for changing a decimal to an equivalent common fraction.

4. Give the rule for dividing one decimal by another.

5. Give the rule for reducing a decimal of a, given denominator to integers of lower
denominations.

The candidate will state the text-books in this subject that he has studied, and
write his number in a legible hand.

Sixty-six= per cent was required on the above paper for 1896, except in certain cases
where candidates were excellent in all ot her branches required for admission. The
standard was lowered to include some with 64 per cent, 62 per cent, and one with
only 60 per cent. This is the general practice of the academic board at present.
One hundred and eighty-nine were examined; 129 passed and 60 failed.

Previous to the year 1892 candidates were examined at West Point. In March,
1892, examinations were held at various convenient places, army officers being
detailed to supervise them.
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The papers were prepared by the academic board, and after the candidates bad
finished their work all papers were returned to the academic board for correction and
decision. A suxbsequent examination was held in JTune at the Academy. This
method has continued. np to the present time, and promises to be better than the old,
provided army officers will prevent candidates from communicating with each ot her
at such examinations.

Up to and including the June examination, 1881, the examinations of cadets ·were
in general oral. In December, 1881, a new method was established, which included
written as well as oral examinations. The following rules, which were adopted at
that time, explain fully the methods subseqyuently nsed:

"~1. For examination in all branches of study of cadets of all classes, both in
January and in Jnne, the academic board shall be divided into two committees, as
nearly eqnal in numbers as may be convenient. These committees shall be arranged
and the order and method of examination shall be determined by the academic board.

"[Examinations at anly ot her time shall be conducted as the academic board may
in the case direct.

"'2. Each committee shall examine the cadets in the branches of study assigned
to it accordling· to the method prescribed, andl after examination shall arrange in
a proposed order of merit in each branch of study a roll of the cadets of each class
pursuing that branch, indicatin,, upon the roll the proficiency, doubtful proficien~cy,
or deficiency of each cadet. No cadet shall be reported by the committee as profi-
cient or deficient except by unanimons vote; in all othler other cases the cadet shall
be reported as of doubtful proficiency.

"3. After completing its allotted part of the examination, each. committee shall
submit to the academic board a, report of its proceedings, including the several
rolls of cadets in order of merit, all written examination papers forming any part
of the examination, and such notes and remarks as may be necessary to give the
board satisfactory inform ation np on w hich to b ase its decision.

"4. Upon receiving the reports of the committees, the academic board shall ca~re-
fully consider the same, including rolls, marks, notes, remarks, and written exami-
nation papers, with especial attention to cases of doubtfull proficiency, aind shall
then arrange each class in order of merit in each branch of stndy and decide upon
the proficiency or deficiency of each cadet.

"CThe board may also order such further examination as it may think proper.
" General merit rolls shall be arratnged by commlittees appointed by the academic

board.
"5. In all branches ot study exceept drawing the examination shall be

oral, written, or partly oral an4 partly written, as the hoard shall direct; bnt after
an oral examination in any branch of stndy every cadet who is not, in the nnaini-
mous opinion of the committee, proficient shall be subjecteti to a written examina-
t~ion npon a pap er prep ared by the head of the department of stndy under consid erationi
and approved by the committee, such examination to be conducted by the head of
the department and his instructors.

"6. At any oral exramination the subject of examination shall be so limited for
each cadet as to make not exceeding one hour a reasonable allowance of time to
prepare to recite, and after the expiration of the allotted time the cadet may be
called upon in his proper tarn to recite.

"7. In cases of examination wholly or partly written for the a~hole class the
heads of departments shall prepare, at least one week before the examination,
examination papers, to be, submitted to a committee of two other members of
the board, the committee to be appointed by the board and to be as permanent as
practicable.

"8. All written examination papers shall, as soon as possible after the cadet's work
upon them is completed, be carefully examined, the errors indicated, and proper
marks given, both by the head of the departruent of instruction and by theinstructor of
the section. These papers and marks shall be submittedd to the committee in case
of a wvritten or partly written examination fobr the whole class, but to the academic
board in all otfher cases.?'

* * * t t·s 

In the autumn of 1895, after careful consideration, the academic board recomu-
mended that the following paragraph be added to the regulations for the United
States Military Academy:

" 72j. Upon the completion by any6 class of any branch of a course of study before
the end of an academic term, the class may, by a vote of the academic board, be
examined immediately, and the names of all cadets who are declared deficient shall
be submitteJ to the War Department in the manner prescribed by paragraph 82."

This change was approved by the honorable Secretary of War, and upon the com-
pletion of analyptical geometry the third class was examine4 upon that subject.
Those who failed to pass were. conditioned to make up their deficiency by January
1, 1896.
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U~pon completing the subject of descriptive geometry in February, 1896, the third
class was immediately examined, and those who failed were granted until June to
make np their deficiency.

At the annual examination in June· only one member of the third class failed to'
pass.

On March 10, 1896, the fourth class was examined upon plane geometry, and those
who failed were permitted to go on until June, 1896. All but three made up their
deficiency in that subject, and five only failed upon the course from January to June.

T'hese results, as compared with those of previous years, are remarkable, anld while
they are almost too good to continue always, they show beyond a doubt the advan.
-tage of the method of intfermediate examinataions.

I submit herewith copies of examination papers wvhich have been used at the times
indicated, with a complete set of those used from September 1, 1895, to June 2, 1896,
for the entire classes. The weights are indicated thereon. Each paper, with its
weights, is examined and approved by a standing committee of the academic board,
appointed for thatt p urpose.

Oral examinations in mathematics, being less extended, usually have a weight of
five advance recitations, i e., a maximum of 15.

The standard of proficiency is gene~~rally' about, ~two-thirds7 of theI maximm-rv mrk~rl
after examination, due~ weigrhts, havoingc been assigned to the advance, first review,
and general review recitations.

[Written for doubtful cases after oral.-Weight, 18.1

EIiXAMIINATION IN ALGEBRA.

PART I,

[T'Iime allotted, two hours.-January, 1885.]

1. Fa~ctor the expression bx3 -7ax~2 --20a'2 x.

2. Simplify [a)~(g ]n ~

3. Find the value of --0.035~7- by means of logarithms.
4. In the exression a - 1.42 2

i. I tbswrprssiu a:(e-- )Li~ll introduce a -~ into the brackets
and parentheses and simplify.

PART II.

[Time, two and one-half hours.]

5. A cask contains a gallons of water and b gallons of alcohol. Another cask con-
tains m gallons of water and nz of alcohol. If ht gallons be drawn from each cask and
mixed, how many gallons of each fluid will the mixture contain'?

6. The base of a system of logarithms is 82,134. Find the modulus of the system.
7. Find three numbers such that their sum shall be 14, the suxm of their squares 84,

and the product of the ftirst and third eqlual to the square of the second.

wRITTEN EXAMINATION, ALGEBRA (F~OR DOUBTFIUL CASEs).

[January, 1895. Total weight, 18.]

PART I.

LTime allotted, two hours.]

NTo. 1. Show that the form I )~-~-- __ m h\strewe ai

fractional and equal to also when mL is eqlual to --p.
No. 2. Find the number expressed by three digits such that the sum of the squaresof the digits shall be 104, the squa~re~ of the. middlen dig~it to exceed twice the product of

the other two by 4, and if 594 be subtracted fr~om the number the remainder will
be expressed by the same digits reversed.
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No. 3. D4evelop ~2 C2,X)in~to a series, 5 terms reqyuired.

PART II.

[Time alllowed, two hours.]

No. 4. Assume the ordinary logarithmic series and deduce the converging loga-
rithmic series used in computing a table of Napierian logarithms.

No. 5. D~ivide( ±7 by (~ ,2+ J{ , and reduc thep quo~t~ient,

to its simplest form.
No. 6. A vessel contains a mixture of 16 gatllons of brandy and 2 gallons of wcater.

If i~ gallons be drawn off each day, and l9 gallons of brandy be poured in each day,
how much brandy will the vessel contain at the end of seven days l

[Written for the entire class.]

EXAMINATION FOURTH -cLASS, MIATHEiMATICS, JUNE, 1891.

1. Geometry~.-Show the relation between similar triangles and their homologous
sides. [Weig~ht, 4.]

2. Geomretry.-Assume two similar uneqlual pentagons, and construlct a third sim-
ilar pentag~on equal to their dlifference. [Weighte, 3.]

3. Geometr~y.-Find a side and the altitude of an eqyuilateral triangle in terms of
the radiusx of the inscribed circle. [Weight, 4.]

4. Geometry1.--Find- the area of the circular sector whose angle is l470 29', the
radius of the circle b~eing 25 fee-t. [Wleighlt, 3.]

o. Geomestry.--The sum of the angles of a spherical octagon is 11400, and the
radius of the sphere is 12 feet. Find~ the area of the oct~aigon and the volume of the
corresp~onding spherical pyram~id. [Weight, 4.]

6. S~urveyingy, etc.--See problem (page -). [Weight, 12.]

Station. Bearing. Course. Latitude. Dp

A ~~~~~~~~N. 67a~E~..- 11. 15 + 4.21 +10.12
B.N.274E. .22.45.~....~..~--- 19. 85 +-10.113

C. N. 574 W..~ 11. 75 +18. 12 -28. 47
D.-.-.--.--.----------S. 464W... 21. 85 -15. 12 -15. 79
E;--.-~--.------·--- S. 20'~E - 15. 50 - 14. 54 + 5. 36
F--..-.-------------- s. 55~ F. .22. 15 --12. 54 ±$18. 25

Run a line from D dividing the field into two parts eqlual in area.

1. Analyticat geomaetry.-F~ind the shortest distance from the point ~ ~, ii; to

the right line 3x-4y. [Weight, 2.]
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2. Analytical geometr~y.--Find the equation of a straight line which passes through
the point t __'--5 and is parallel to the straight line which. passes through the

x" -2) (x"' -4)-·2
points ~11 nd . [i=, j Weight, 3.]

3. Anzalytical geomnetry~.-Find ~the equation of a straight line which passes throughthe center of the circle x" + y' - 6x-- Sy - 21 and makes an angle of 60" with thestraight line x -2y~ =-1. [Weigrht, 5.]
1. Tr·igonometr~y.-Find log. sec. -(4v300 22'). [W~eight, 2.]
2. T'rigonlometry.-Havingf log. cosec Q 0.02610, find all positive value of Q K3600 .[IWeight, 2.]
3. Tr~igonozetry/.-Assume formula for sin (c ±- 5) and deduce formulas for follow-ing: Sin (x-b6), cos (x fb) (cos x- b), tan (xS-b), cot (xG-b). [WSeight, 5.]4. T'rigonomletry.-Havinlg a 109.4321 mi, A =500 12', C -580 08', radius -100mi., solve the oblique spherical triangle (log. i~a2.24188). [Weight, 11.]

[Written for the entire class. Wmeigfht, 60.]

E:XA~MINATION ~FOURTHI-CLASS MABTHE~MATICS, JUNRE: 1, 1895.

PART 1.-S to 10.30 a. so.

1. Geornetr~y.-Show that triange w·AQ ~hich haven corresponding sides proportional are
similar. Scholium. [Weight, 5.]2. Geometr~y.-Show that any side of a spherical triangle is less than the sum ofan d greater than the difference between the other two sides. (1) Any side of aspher-ical polygon ~-. (2) T~he a~rc of a small circle on the surface of a sphere(3) The shortest distance from one point to another on the surface of a sphere
[Weight, 6.]

3. Geometr·y.--Find the volume of the frustrum of a right triangular pyramid, witheach side of the lower base -6 feet and each side of the upper base -4 feet. The
altitude -5 feet. [Weighzt, 4.]

4. Geomety~.--Find the volume g~eneratedi by a regular semihexagon revolving aboutits axis which is 12 f'eet in length. [IWeigfht, 4.]5. Geometry.--Tbrough two given points draw a circle tangent to a given rightline, take points and line as indicated C -D. [Weig~ht, 4.]6. Geometry.--Show that the rectangle of the two sides of a triangle is equxal to therectangle of its altitude and the diameter of the circumscribed circle. [Weight, 4.]

PARtT 11.-10.43 a. so. to 1 p. m.

7. Trrig onometry.-A~ssume the formulas for sin (x jI b) and cos ( j~ 5) and deduce for-
mulas for sin cos- f, ta ,cot in terms of cos Q. [Weight, 3.]

8. Tr·igonom~etr~y.-j 1 1 an obliqyue plane trianlgle a 273 960, 5,- 19.6 , - 236.914,.
Compute A, B, and C. [Weight, 4.] 18 3 -9. Tr·igonomeiry.--In a right trihedlral or - 69" 13' 40"' B - 990 40' 30"', A - 90. Solvethe trihedrail. [Weight, 4.]

10. Tr·igonoletry.-lu an obliqyue trihedral cr""68C 6 dB" 2/5-8 7 ;/ 302Solve the trihedral. [W~eight, 7.] 0 302'

PART 111.-2 to 4 p. so.

11. Tr1igonometry.-Express sinl Q in terms of each of the other trig~onometricfunctions of Q. (Assume formlulas in Table B.) [W/eight, 3.]12. Analyticall geometr~y.-Find the shortest distance bJetween the right lines whoseequations are 9x- 3y 7.'7 and y"'z- 3x+9. [W5eight, 2.]13. Alnalytical geomaetry.--Find the equnation of a2 righft line which patsses through thepoint (x' y') and niakes with the line Ax+By±+C 0 an angle Q C. [Weight, 3.5.]14. Analytical geomzetry.-Findl the equaction of a right line which passes through thepoint x' - 5y' - - 3 and is perp~endlicualr to the right line which passes through
the two pooints j Y , x . [Wegh, 35.

15. Anzalytical geomaetry.-DLeduce the gecne~ral equ~ationr ofacrcerf ere to re·~ ,~,,,T ,ctan-
gulair axes in its own plane, and dletermnine formulas for ~finding· the center and radiusfrom the general equation. [Weight, 3.]
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[Written for the entire class. Total weight, 45.]

EXAMINATION THIRD CLASS MATH'EMATICS, JANUARY, 1895.

PART I.

ANALYTICAL GEOMETRY, TWO AND ONE-HALF IIOITS.

1. Find the equastion of at plaea which contains the point (-2, 3, 4), is pa2rallel to

the right line~~_~f jt - f - and makes anl angl.e of 6O" with plane z - 2/3 x -

21a [WCeig~ht, 4.]

2. Show what the area of a portion of a patrabola is equ~al to, in fermus of the

rectangle described on the ordlinazte anld abscissa of the extreme point. [Weight, 6.]

3. If a, circle be described on the conjug~ate axis of' an ellipse, show the relation

existing betweenz any abscissa of the circle a~nd. the correslpondling abscissa of the

ellipse. Show the const~ruction that dlepends uxpon the relation. [Weig-ht, 5.]

~ r -b 1 n b2 in which c= i/a2 + b1 are the polar eqyuations
a~3c cos VU acC cos 1,,

of the hyperbola pole at the right-hand focus. D9iscuss them with respect to v,

show which points of curve are determined by each, and the corresponding vatlues

of cos V. Determine values of i' for the vertices of curve. [W~eight, 6.]

5. Construct with accuracy the curve l44y/2
- l2Oxy ± 25x1

- 2x -29y-l =O.
[Weight, 6.]

DESCRIPTIVE GEOMETRY.

1. Prove that if lines are t~angent in space their projections on the same plane will

be tangent to each other. Showi when the converse is true and why. [Weight, 1.]

2. Show that any meridian plane of a surface of revolution bisectse at right angles

a system of chords of the surface. [Weight, 1.]
3. Prove that in general a plane which contains a rect element of a warped sur-

face is tangent to the surface at some point of this element, but not all along the

element. Mention any exception to the last clause. [Weig~ht, 2.]

4. Find the length of the perpendicular from the point E to the plane of the two

right lines AB an'd CD. [Weight, 5.]

a a

Jte ~~~~~~d
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5. To find the intersection of any surface of revolution by a plane. [Weight, 9.]

q 6~~~~~~~~~'

G~~~~~~~/ I

/f V

/ -~~~~~~~~~~~~~~~ I~~~~~~~

/ I~~~~~~~~~~~

I / /~~~~~~~~~~~~~

N /cr

/

Let the surface be a, hyperboloid of revolution of one nappe: given below, and t T t'be the cutting plane. Construct the curve of intersection andl an axis of it. Ponsotangency of projections of curve to correspondiing projection of important limitinglinzes of surface required, with reasons for the tangency.

[Written for the entire class. Total weight;, 3.]

INTERME~DIATE E~XAMINATION, THIRD) CLASS, ANALYTICAL GEOMETRY, NOVEMBER 6,
1896.

PART I,-S to 9.25 a. m.

1. Given S3z2x'17) '12) inlth d 1
e-t~5z+4y1= 9)' (landz 4 () Fn teanl te7 -z6y -2 -make with each other. Findi the angle that (1) makes with axis of X. Find theangle that (2) makes with the plane YZ. [Weig~ht, 6.]2. Find the axes, eccentricity, a~nd parameter ofthe curve 3y' + 4x' 18. [Weight,4.]

3. Deduce a general polar eqnuation of the ellipse. Determine form of same whenpole is at center of ellipse; 10 in terms of a and b, 20 in terms of b and e, 30 in termsof a and e. [WVeight, 5.]
PART 11,-9.30 to 10.55 a. m.

4. Having ellipse referred to its center and axes, deduce an expression for the sub-tangent correspondling to (x"/, y"/) and explain the conseqluent construction. Will a,similar construction apply when ellipse is referred to its center nnd a set of conjugate
diameters'? Why'? [Weight, 4.5.]5. Deduce the formulas for coordinates of the center of conies, and show whichhave centers and wrhich have not. [Wleight, 4.5.)

6. Find the equation of thze surface generated by revolving the curvey' z 8x - 16,
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about the axis of Y; its meridian curve, and its intersection by a ~plane perpendicu-
lar to Y. [Weig~ht, 4.1

7. (a') Give the equation of an ellipsoid referred to center and axes. (b') Give
ecquation of tangent plane to same at (x"/ y"l z"). (c') What kind of curves may be
cut out of an ellipsoid by planes'? (d') When a>) b> c describe the position of
planes that cut out circles. (e') WE~hat kind of a, conic is the line of contact of a
cone tangent to au~ellipsoid41 Why'? [Weight, 2.]

[For the entire class. Weight, 21. Time, one and one-half hours.]

EXAMIXATION PAPER, DEISCRIPTIVE GEOMEITRtY, JANUARY, 1896, FLiIRST PERIOD.

1. Give the analysis of the problem: "'To find the shortest line which can be
drawn, terminating in two right lines, not in the samne plane." [Weight, 1.5.]

2. If a right line is perpendicular to a plane, prove that its projections will be
respectively perpendicular to the traces of the plane. [Weight, 1.5.1

r (ircst..o -S Firt
3. Surfaces.. I First.. <Second..ist__ Second.

Weight, 3. Tid.

Complete the above diagram so that it shall exhibit the classification of surfaces,
and define each class and subclass.

Find the angle .r made by the right line AB (5a, 3, 4) (5, 1.5, 4.5) with the plane
of the two right lines C D (6.5, 4, 2) (2, 2, 4) and C B (6, 5, 4, 2) (4, 1, 0). No traces
of planes to be found or used.. [Wleight, 5.]

Total weight for first period, 11.

THIRD CLASS, JANUARY, 1896, SECOND PERIOD.

[Timle, one and one-half hours.]

52. Construct the cylinder whose base, in I-I, is a circle having for its radius 1.5
and for its center the lpoint C (8.0, 3.0, 0.0), the rectilinear elements of the cylinder
being parallel to the right line C B (5, 3, 0) (6, 0, 1.5). [~Weig~ht, 1.]

Intersect the cylinder by the plane, perpendicular to CB, passing through the point
of that line one unit above Hi, find the curve of intersection by this plane and develop
the portion of the cylinder lying between the intersecting plane and Hl.

NOTE.-Place the development on the left of the drawing, the recti-fied right sec-
tion coincident with the left edge of thc paper and the center of this rectified arc on
G~G .

[For the entire class. Weiglit, 15.]

INTERMEDIATE EXAMINKATION, TH`IRD CLASS, DESCRIPTIVE GEOM\ETRY, F"EBR.UARY
12, 1896.

FTIsRS PERIOD.-S to 9.20 a. ,n.

1. Show what the stereographic projection of any circle onl the surface of a, sphere
is and where the extremities of a diameter of the projection of any such circle are
to be found. [Weight, .2.5.]

2. Describe the conic projection. State (1) when the exaggeration is the greatest;
(2) how it may be lessened; (3) the manner of using it to advantage when a small
portion of the surface between two given parallels is to be represented. [ Weight, 1.5.]

3. Construct the shade and shadow of a sphere. (Model given.) [Weigrht, 3.5.]
Total weight for first period, 7.5.

SECOND PaaIOn.-9Y.30 to 10.55 a. m.

4. (1) The perspectives of what sets of parallel lines are parallel'? Why'?
(2) Rule for constructing the vanishing line of any plane.
(3) Rule for constructing at set of conjugate diameters of an ellipse which is the

perspective of any given circle.
(4) Rule for constructing the vanishing point of the projections of rays ~on any

*plane. [Weight, 3.3.]
(5) Perspective of shade and shadow of a cylindrical column with square pedestal

and abacus. (Model with perspective of pedestal, abacus, and one circle of column
given. ) [Weight, 4.2.]
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[Written for the entire class. Total weight, 25.]

INTERMEDIATE EXAMINATION, FOURTH CLASS, IN GEOMETRY, MARCH 10, 1896.

PART 1.-8 to 9.30 a. m. [Weigfht, 13.]

1. If two angles of a triangle are e qua], the sides opposite to them are also equal.
[Weight, 2.]

2. If from a point without a circle a tangent and a secant are drawn, the secant
terminating in the concave arc, the tangent is a mean proportional between the
secant and its external segment. [Weight;, 2.]

3. If a straight line is perpendicula~r to two straight lines at their point of inter-
section it is perpendicular to the plane of those lines. [Weight, 4.]

4. Giivenz an equilateral triangle inscribed in a circle, and a similar circumscribed.
triangle; determine the ratio of the two triangles to each other. [Weighzt, 3.]

5. Find a poinrt within a triangle such that the angles formed by drawing lines
from it to the three vertices of the triangle shall be equal to each other. [Weight, 2.]

PART 11.-9.10 to 11 a. m. [Weight, 12.]

6. Show what the volume of the frustrum of any cone is equal to. [W~eig~ht, 3.]
7. The area of a spherical triangle =,? [Wleight, 3.]
8. The area of a lane - 33.55 sq. ft.; the angle of the lune - 60". Surface of

sphere= ' Volume of sphere '? [ Weight, 2.]
9. What is the surface of a zone on a hemisphere whose radius is 5 feet, the radii

of the bases being 4 and 3; and what is the volume of the corresponding segment'?
[Weight, 3.]

10. G~iven A --- B base of a triangle KA, "a"~ angle at base, and C ~-D
side opposite angle "a" minus unkrnown side adjacent to "a;," construct the

triangle. [Weighzt, 1.]

WIRITTEN EXAMINATION PAPER F~OR THE FOURTH CLAS5, JUNE 2, 1896. TRIGONOM-
ETRY, SURVEYING, AND PART OF` ANALYTICAL GEOMETRY.

[Time, four anJ one-half hours.]

1. f1igonzomzetry .-Paper with constructions, etc., functionzs to be determined.
[Weight, 2.]

2. ~Trigonlom etr·y-From a point 105 feet above a horizontal plane the angles of
depression of the top and bottom of a tow~er standing on the plane are 300 and 600,
respectively. F'ind the height of the tower. [Weight, 3.]

3. Tr·igonometry.. -Assume the square of any side of a, triangle in terms of the ot her
two sides and their included angle, and (lecluce values for sin. j A, cos 8 A, and tan
~ A in terms of the sides. [Waeight, 4.]

4. Tri·2gonomzetry~-The distance between two points on a horizontal plane is 940
feet. From a balloon in the same vertical plane the angles of depression to these
points are 220 15' and 300 46', respectively. Find the height of the balloon above the
plane. [Weight, 4.]

5. Tr1igon~ometryluI a, right trihedral prove 1O - each oblique dihedral is of the
same species as its opposite face angle, and if one is 900 the other is 90"; 2C - An
oblique dihedral if not equal to its opposite face angle is nearer to it than 90g.
[WFeight, 3.]

6. Tr'1igon~ometryet ·~/ -Given B-520 55' 10", C-=43 0 27' 36"'; y/=290 32' 29"/. Solve the
oblique trihedral. [Weight, S.]

7. Analytical geomeetry.-Find the equation of a, right line through the point (- 4, 3),
snch that the portion between the axes is divided by the given point in the ratio of

53.(One line only required.) [Weight, 2.]
S.- Analytica~l geomet·y.--Find the distance from the point of intersection of the

lines y""z3x -4 and 5x -y +t2 = 0 to the line 7x--y 0. [WTeight, 1.5.]
9. An17alytical geometry. -Find the angle bet ween the lin~es x ±f y 03 -3 and x- y V/3=2 

Also the coordinates of the point of intersection. [Weight, 2.]
10. Aalyt72ticall geomzetr~y-Finzd the equation of the lines bisecting the angles between

4y=3x+-7 and 3y=4x+17. [WVeig~ht, 2.]
11. Analyt~ical geomzetry~.-Determinze the coordlinates of the cent~er and the radius

of the circle 2x+2y'--14x+6y -3=0. [W7eight, 1.5.]
12. Sucrveying.-Deduce the rule for determining the double meridian distance of

any course. [Weight, 2.1
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PART VI[I.

CRITICAL REVIEW OF' PRESENT COURSE AND METHOD OF` INSTRUCTION, COMPARISON
WITH F~ORMIERYEARS AND WITH OTHER INSTITUTIONS, ADVANTAGES, DEF'ECTS,
ETC.

Previous to 1881 the reciftations and examinationzs 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 imuproved 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 insuffi~cient 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-
qluently' arose.

The present method of requiring in all cases of doubtful proficiency, after an oratl
examination, a writtenz one, embracing subjects and a~pplications throughout the
course, was then adopted, obviating to a great extent the defects of the former
method. W~ritten examinations, however, soon developed the fact that the method
of exclusive oral recitations was faulty. Written recitations were then introduced,
especially during reviews, so that the necessary instruction upon advance should
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 con-
vinzced that the successful students acquire a better understanding of the principles
than formerly, and the percentage of failures has of late yea~rs dlimrinishedl.

I have endeavored to sustain the high standard established by my distinguished
predecessor, Prof. A. E. C~hurch, and to introduce such improvements as time and
experience naturally suggest. For the futulre, I have several important plans and
propositions to submit.

In the first place, I believe that for a four year's 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 philosophy, engineering, ordnance and gunnery,
and drawing. The greater portion of the ·first two years is now employped in the
study of mathematics. In order to diminish the time required daily for lessons in
mathematics, I puxrpose recommending that the present method of going three times
over such subj ects as trigonometry and integral calculus, which consists mainly of for-
mulas, be reduced to two--that is, an advance and one review only. The daily les-
sons could thus be shortened, and ample time secured for such applications as would
instruct the student in the use of formrulas 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 trigronometry. The data, should.
be taken by the pupil in the field and plotted by himl. The: latter requires drawing
instruments and facilities only to be found in the department of drawing, and the
best methods of ·de~lineation are more readily and thoroughly taug~ht in that depatrt-
ment. I wou~ld, therefore, go once over some good treatise, as Johnson's or G~illes-
pie's, using it more as a book of reference than a text-book. Afterwards I would
turn the subject over to thq 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 after-
noon. 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 affordls for lectures
and explanations to large portions of a class together, I am able to give more students
the benefit of my knaowledge and experience upon the more important points, espe-
cially during the advance. These changes, with a little krnowledge of algebra at
admission to the Academy, which I am2 convinced must soon be required, will enatble
me to shorten the lessons throughout the two years, thus a-ffording 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 studiied at the same time.
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The studient is cut off from those pleasures and outside attractions which divert
his mind and prevent conzcentration of thought. Regula~r hours of study and recre-
ation, combined with wholesomne food, promote good health and enable the pupil to
accquire the best mental results from his eff~orts. Hte is also surrounded by studious
associates andl 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 fr~om the day of admission to the day
of graduation.

Among the advantages must be mentioned the stimulus for study which is due to
the desire to graduate and enter the Army, combined with the fear of disgrace which
is usually attached to a failure. This may also be considered a defect in another way,
for it leads in some cases to a habit of studying for a, mark, with a ho-pe of obtaining
the reward of a commission at the end, instead of studlyingf for knowledg~e.

The most serious and only defect in the present organization of the Academy which
is im~porta·nt to mention is the low standard of admission. Through it many enter
who are not qlualified to master the subsequent course. Mauty therefore fail, thus
diminishinlg the number of graduates.

Sympathy for the weak, and a desire to assist them, naturarlly impels aI professor to
give much of his timle 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 val-
uable, it seems as though the graduate should have the benefit of more of a pro-
fessor's experience.

For many years this Academy has been the model for other scientific institutions.
Astronomuy in this country was nurtured here. Trigonometrical aud topographical
surveying, methods of triangulation, magnetic declination, and the systems of locat-
ing, survceying~, and dividling the public lands of the United States, are some of the
branches which ema~natedl from this Academy. Mlethods of ~field astronomy and some
of the most valuable instruments of precision have been developed and invented by
graduates of WiTest Point.

The object of this Academy is to furnish to the country a number of young men
q~uailified in the funzdamental principles of the science of war and fortification.
While this science has advanced materially during the past quarter of a century,
and the mathematical instrubtion has of necessity lbeen extended to keep pace with
the times, yet the necessary mathematics has a limit. The time available for its
study is also fixed. Hence the mathematfical instruction at West Point hlas assumed
a, conservative and moderate form of development.

The obj ect of the mathematical instruction in this Acazdem~y is primarily to prepare
the pupil for the study of mechanics, wave motion, astronomy, electricity, ordnance
and gunLnery, and engineering. In addition the, study of mathematics develops the
reasoning faculties and establishes a mental foundation upon which any branch of
knowledlge may safely and rapidly be constructed.

For many years this Academy was one of the leading scientific institutions in this
country. It was amuong the first to import high mathematical talent from Europe.
Several mazthema~tical branches were first introducedl into this country through this
Academy, and were origrinally studied from text-books in French.

The first complete course of elementary maithematical tex~t books published in this
country was written by Prof. Charles Davies, and for forty years his works were the
standard through the United States. Even to-day they are extensively used and
serve as the basis for other books.

Other scientific institutions have arisen unlimited by corresponding consider-
ations, and, in fact, by anything except k~nowledge itself. Higher and more
advanced subjects in ma~thematics have beenz introduced elsewhere fo~r the beneftit of
the specialist prepariug for some particular branch of science. Therefore, to-day,
the United States IMilitatry Academy does not occupy the preeminent position among
scientific institutions that it enjoyedl for so long a period in the early development;
and growth of this country, nor is it desirable that it should compete with institu-
tions established for a special purpose. The science of war in its broadest sense
should form, direct, and fix the curriculum of this Academy.

On the other hand, I believe thalt for thoroughness of instruction upon the branches
taught, for meth ods of imparting information, for instruction that sustains the inter-
est of the student, for mzethods of developing correct hlabits of study and for acquir-
ing knowledge quickly and accurately, there is no institution in any country which
is superior to the United States Military Accademy.
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~APPEND~IX F1.

Or·ganization· of third2 class, departm1·ent of mathemrzatics.

Number
Section. of mem- A ttendance. I Time. Room. Instru~ctor.

hers.

Fistcn -. ) 12 US.;6Daily except Sunday.. 9. 30 to 11 -, 214 Lieutenant Palmler.

Third .'---.. 11 . -do -.--.-.-- I--do -..-. 210 Lieutenant W~iun.
Fourth -.- 11 .do ... .. do . ~..~ 213 j Lieutenant; Johnson.
Fifth . 11 . do.-c9. 30 to 11 210 Lieutenant Wiun.
Sixth -..-. 11 .. do do213 Lieutenant Johnson.

Generally the associate professor of mathematics instructs the first section. From
September 1 to December 31, 18950, the associate professor instructe4l the first section.

E. WV. B3ASS,
Professor· of Mathensatics.

WESr PoINr, N. Y., Mayj 27, 1896'.

APPENDIX F2.

Or·ganizationz of foucr~th clacss, depacrtment of mathemantics.

Number
Section. of mem- Attendance. Time. Ro om. Instructor.

hers.

First .---- 11 Daily except Sunday.. 9. 30 to 11 . . 215 Lieutbenant Echols.
Second..-.. 11 ... do.8...-~..- to 9.30.~ 215 Do.
Third . 11 __.do .-.-...---.-. do .... 398 Lieutenant C~ruikshankl.
Fourth.... 11 ... do .~~.~.~ ~I.dodo.... 306 Lieutenant Rice.
Fifth ..--- 10 ._~do ..--...- I- do.----· 312 Lieutenant Barrette.
Sixth . -^.- 10 .. do .9-.---. .9,3Oto 11- .- 308 Lieutenant Cruikshank.
Seventh -.- 10 _.-do -.-.----.--. do --.-. 306 Lieutenant Rice.
Eighth 10 .~.do do . 312 Lieutenant Barrette.
Ninth 10 .~.do do . 314 Lieutenant Devore.

From September 1 to December 31, 1895, Lieutenant Devore instructed two sections.
E. W. BASS,

Professor of MacthLematcs.cs
WEST POINT, N. Y., Macy 27, 1896.,

APPENDIX: F3~.
[Third class, second section, 1896. Department of mathemaLtics.]

Name. ~~~May 11. May 12. iMay 13. Mh~ay 14. May 15. May 16. Total.

Otwell .. 2. 5 2. 9 2. 5 2. 6 2. 5 13.0
Munton.3. 0 2. 3 2. 9 2. 8 2.6. . 13. 6
Spinks...-..~....------ ---- 3.0 3.0 2. 9 3. 0 2.9. . 14.8
Fries--..-.-- ...---- ·- -- · 3.0 3.0 3. 0 2.9 3. 0. . 14.9
H amilt on.~----------.--. -.---------- ·-- · 2.8. . 2. 8 2.7 2. 9 A 14. 0
Woodyard..~. .....---- -- ·- I A A 2.7 2. 8 2. 7 2;.4 13. 3
Bricker -..--.--------------- A 2. 7 2. 9 2. 9 3.0 14. 4
Cole .---..--.-.---------- 2.9 3. 0 2.7 2.9 I 3.0. . 14. 5
Nugent ....-.--.- ·-- ·--- 3.0. . 3.0 3. 2. 3 2.5 13. 8
Hammond .........---.- ·- · 1 2.6 2.9 2.6 3. 2.8. . 14. 1
Conner,F.`2. 9 3.0 2.9 3. 2.5. . 14.3
Newbold.2. 8 3. 0 2.9. . 3. 0 2. 7 14. 4

P P P P &J

APPENDIX F4.

Data for blachboacrd.

1. Project AB [(3.25, 00, 1.25) (10, 4, 1.25)] upon the plane of CD [(0, 1.25, 6)
(4.75, 5, 0)] and CE [(0, 1.25, 6) (10, 0.25, 2.75)].
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2. Ground line 0.5 above lower edge. Parallel to AB [(5.5, -10.125, 8.25) (10, -
9.25, 10.25)]1 construct a plane tangent to cone having vertex V (8.5, --1, 4.875) and
base in H, circle, center at C (2.5, -75, 0), radius -1.875.

Cadet.-Sec_~~~~~__~____Sction.
Scale: .lII I I I 1 I I I· ~ 1

1St 12"-"1~~~~~ar

,·I~ ~ -~*y \ 
h~~~ 'x\

b'l~ ~ ~~

Ii----

3. Revolve C (9.375, 10, 6) about AB [(3.25, 1.875, 60) (7.625, 5, 2)] thirough aii a~nglu
whose sine is 3.



APPENDIX F5.

Scheme for· the ucse of color·ed crayonEs.

DESCRIPTIVE GEO~METRY.

G~iven magnitudes-,.,Yellow, supple- Construction lines -.-.... White.
mented with brown when desirable. Reqluired magnitudes ,- -- ,,-Red.

SHADES AND SHADOWS.

Assumed figures. . -- . -Yellow. Shadows.- .Brown, supplemented with
Construction lines .--- ~~- -, .White. blue when desirable.
Shades.~~~---- -I~~--I. Red.

PERSPECTIVE.:

Projections of figures... - -- White. Shades .-. -.- - -... - Redl.
Construction lines.--- --.-- White. Shadiows.--Brown, supplemented with
Perspectives of figures.,- ,.Yellow, blue when desirable.

95
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A-PPENDIX F6~.

________________ ~~~Cadet.-______ _______Section. ____

b "~'P e' 

.QIgt ,O)F

k;~~~~~~~~~~~~~~~~~~~~~~~~'

u-'6 

~~iI __ __ __ _ __ __ __ _

O~~~~ ol n~~~~~~~

c ~ _ _ _ _ _ _ _ _ _ _ I

K·4

- C~ ~

:m,~~~~~~7
r= o~~~~ c
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APPPENDIX F7~c.

C'

ART. 253.--Construct the shade of the cone of revolution, assumed above, its
shadow on the planes of projection and on its' ilnterior surfalce.

57?32 M a--7
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lAPPENDIX F8s.

Cadet , Section

1. Complete the perspective.
Upper base of cylinder to be constructed by conj. diameters.~~~.--- - 0. 8

2. Construc-t shadows--
On lower base--- -- --- - -- - --- - -- - - --- - 0. 2
On cylinder, .--- -- of rectilinear part of line of shade -- ~ ~..~~.~~0. 3

circular part of line of shade).-.-- - - .0. 7
On sphericatl surface,---.point in V.,-~~-.-. ---- -- --- 0.3

upper ba~se of cylinder .-----. - 0. 7
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APPENDIX _F9.

UNITED STATES M~ILITARY ACADEMY, TH~IRD C~LASS, FIRST AND SECONLD
SECTIONS, DEPART'MENT OF MAITHEMATICS.

Report for the woeek endlinzg Jtlay 16, 1896.

[Scale of daily merit: Thorough, 3; good, 2.5; ind~ifferent, 2; bad, 1.5; very imperfect, 1; complete

'failure, 0; maximum for the wveek;, 11.]

ci

No. Name. I ~ 'a Pro ? mreassduring theweeki.
O~~~~~c cc cii 01 '

FIRST SECTION.

1 Boggs- - 3. 0 3.0 3.0 1.0 3~. 0. .115. 0 Johnson's Least Squares ad-
vanced to end.

2 Bro~n, L. (first).. i--3. 0 3. 0 3. 0 3. 0 .2 . 1.9Bass's Differential Calculus.
3 WCooten...-..- 3. 0 3. 0 3. 0 2.8 3.0 2.0 14.9

4~ ~ ~ ~~~2 Ker K. D. 2.8 1.0--- 3. 0 2. .30 14. 6 General rev~iewo to 92, p. 102,
5 SmithC.S . A A A 3.0 2.9 3.0 U.9 from beginning.

6 Stephens, J. E.ii,; 2.7 3.0 3. 0 2. 5 2.09 .- i. 14. 1
7 Bunr2.7 3. 0 3.0 2. 7..-- 13. 0 14. 4
8 M~eade.. .i .. -- 2. 7 3. 0 3. 0 2. 9 3. 0 ..- 14. 6
9 Nicholls . i.--- 2. 8 3. 0 3.0 3. 0 .3.0. .1

10 KIerth ...- ~.. 2.6 3. 0 3. 0 3.0 3. 0 .... 14. 6
11 Brown, E.I~.. I2.7 3. 0 3. 0 2. 6 2. 5 .--. 13. 8
12 Mril3. 0 3. 0 3. 0 3. 0 2. 9. 19

E E E P P P
SECOND SECTION.

1 Otwell ----- ~. .. .I---i2. 5 2. 9 2. 5 2. 6 2. 5 13. 0 Bass's Differential Calculus.
2 Mnnton ... ,--. 3. 0 2. 3 2. 9 2. 8 2. 6 .- ,. 13. 6 General review to 115, p. 154.
3 Spinks .---.-.-. 3. 0 3. 0 2. 9 3. 0 .2. 9 ...-- 14. 8 Written recitation Friday.
4 Fis30 3. 0 3.0 2. 9 3.0. .14. 9
S Hamilton . -,.,, 2.8 .--. 1.2.8 2. 7 2. 9 A 14. 0
6 Woodypard.A A---.- 2.7 2.8 2.7 2.·4 13.3

Bricker-,.- . I.--A 2. 7 2. 9 2. 9 3.0 14. 4
8 Cole . -.-...-- 2. 9 3. 0 2.7 2.0 1 3.0.1,,.1 4.5
9 Nugent..-.,,,,. 3.0 .-.. 3.0 3. 0 2. 3 2. 5 13. 8

10 Hammond..--- 2. 6 2. 9 2. 8 3.0 2. 8 . .-114. 1
11 ConnerF .~ 2. 9 3.0 2. 9 3. 0 2. 5 .-.-. 14. 3

12 Newbold.. i,.2.81 3.0 2.9 .-.. 3.0 2.7 14.4a
P P P P WJ P

Respectfully submitted.
CHAS. D. PALMER,

F'irst Lieuten~ant, Trhird Artillery, Instr~uctor.
To Prof. IEDGAR W. BAss,

Departme~nt of Mlathematics, UT. S. Miitacry Academy,
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APPENDIX F18.

UNITED STATES M1ILITALRY ACADEMYI, FOURTH CLASS, FIFTH AND EIGHTH:
SECTJIONS, DEPARTMENTI OF MATHEMAIITICS.

Report for the woeek en~ding M~ay 16, 1896.

[Scale of daily merit: Thorough, 3; good, 2.5; indifferent, 2; bad, 1.5; very imperfect, 1; complete
failure, 0; maxrimum for weekr, 9.0.]

ca

No. Names. 'd~ u a, .r, Progress during the week.

a = re: a 
B a~~~~

FIFTH SECTION.

1 Marshall . 1. 5 - 2. 2 2. 9 6. 6 Davies' Surveying.
2 Hanson .2. 7 - 2. 8 2. 9 8. 4 Review from 165, p. 145, to
3 Brown,W~. s -:::::/:: 1. 7 - 2.0- -5.6s 349, p. 317.

'4 Burtt, W. B.---..-!-- 2. 4 - b2. 9 2. 8 8. 1 Written recitation on Toes.
5 Yates, H. E.---.. 1-- 2. 6 1---.., 1.6 2. 7 7. 9 day.

Minus J C--.--- 1-- 2.5 - 24. 1. 0 5. 3 Transfers recommended:
7 Mins .,....,,.,.,.I. ---- 2. 52. 4 3. 0 7. 9 Cadet Hanson to fourth

8 Jnstice .----. ,. 1-- 2. 0. . 1. 0 3. 0 6. 0 section. Cadets Brown,
9 Merry .-. ,,,.-I-- 1. 6 .i~ii~i2. 2 2.5% 6. 3 W. S., and Justice to sixth

10 Watson, J. --..-. 1-.- 2. 3 . 2. 3 2. 2 6. 7 section. E. W. Bass, Pro .
B BB B B fessor of Mathematics.

B
EIGHTH SECTION.

1 Way.-.-_ .AI--- A .. _ 1. 0 2. 2 4. 3 Same as above.
2 Begle.----,, .- I-- 0. 7 ..-- 2. 9 2. 7 6. 3

3Oldenburg --.-- ,. I-- 1.2 . . 1. 8 2.5 5. 5
4 McC~lure,A. N.- ..-.I--1.2 . . 2. 8 3.0 7. 0
5 Game .-.--.. ~-.i- 0.8 . . 2. 0 2. 4 5. 2
6 Burke .---..-. ,i-,. 1.3 . .1Ijjii .0O 2.0 4. 3
7 Kerr, T.B ,,-,,1.-. . *'1.2 . . 2.8 25 6. 5
8 Brown, F. R. -..--- I- 1.0 . . 2.4 2.4 5. 8
9 Watson, F. V.-~--. I- 0.6 . . 2.0. .3. 9

10 Major.--...-.,.I.- 2.6 2. 4 7. 5
B B B . I B B B

a ;Field wolk, transit. b Field work, level.

Respectfully submitted.
J. D. BARREiTTE,

~First Lieutenacnt, Third Artillery, Intstr~uctor·.
To E. W. BASS,

Professor of" Mathematics, U. S. M.~ A.

APPENDIX ~F11.
Cadet Blank, th~irdl class.

Sec.oa Weky tl eiheWee ening ton max]-~ Weekly Toa Toa eek Total In.~ te
Week eding- mum, mark. mark. mn weighted. weighted.stut mx-

Janua~ry 11.. 4 6 4. 2 4. 2 6 1--..-.1 . W-..-. .
Jan~uary 18.-. 4 15 8. 0 12. 2 21 1---.-1.-... . WI .
January 25.. 4 15 10. 4 22. 6 36. . .
Februaryl1.. 4 12 7. 7 30. 3 48 .1_--.,.1. W.,.
FebruaryS5.- 4 9 6. 7 37. 0 57.W.
Fehruary 8-- 4 9 4. 0 41. 0 66 10. 0 47. 0 W. 79..5
Fehrnaryll1-- 6 6 5. 4 46. 4 72 13.5 60. 5 `W 94.5
Februaryl12ea- 6 15 .-. ,1---... . . 13. 2 73. 7 1--.-1 109. 5
FebruarylS5,, 6 6 4. 9 51. 3 78 4.9 78.6 W 115.5
Fehrnary 322 ~ 6 15 5 10. 5 61. 8 93 10. 5 8.1 W 10 
February 29.- 6 15 5 10. 5 72. 3 108 10. 5 99. 6; W. 145. 5
March 7..-- 5 15 8. 0 89. 3 123 8. 0 107. 6 W160. 5

aG Examination. S Absent.
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APPENDIX F12.
[Extract from Regulations United States Mi~ilitary Academy, 1894.]

52. Every professor, assistant professor, or instructor, havina the immediate charge
of one or more sections of a class, shall keep daily notes of the progress 01' each, and
of the relative merit of the members, and at the end of each week shall report the
result to the Super~intendlent, in a~ll eases through the head of the department, with
such additional explanations as miay be necessary to show the relative progress of
the members of the respective sections. The head of the department shall at the
same time recommllend suzch tralnsfers from section to section ase he may consider
expedient.

REPORT ON COURSEi: OF" STUDIES AND METHOD OF INSTRUCTION IN
THE D)EPARtTMENT' OF CHEISi~TTR~Y, MINERALOGY, AND GE'OLOGY,
UNITEFD STATES MILITARY ACADEMYP, WITH~ HISTORIICABL SKETC'H OF
THE ~D LiPARB"TMENPIT.

The earliest informration that I have been able to find relating to the introduction
at; the Military Academy of the stndies pertaining to the, department of chemistry,
etc., is embodied in the following m~emoranda::

18'~5.

Extlract from letter of A. J. Dallas, Actin~g Secretary of W2ar, to Genera~l Swift,
dated April 25, 1815, on the subject of instruction at the Mlilitary Academy. ~

"In a school of engrineering I should. th~ink a professor of chemistry would be
important."

Plan for the orgatnization of three military academlies (inclu~ding the one at West
Point), agreed to b3y the staff at Wvest Point and forwvardled bry Captain Prartridge,
May 9, 1815.

* at a·

5. Let there be allowed at each of the acad~emiies the following professors and
teachers, viz, a pirorfesoar of chemisltryr andn milneralogy.

Circular dated West Point, October 30, 1815. "'Captain Dlouglass, superintendent,
reqluests the professors, assistant pr~ofessors, andi teachers of the Military Academy
as a body to dleliberate on the propriety of arrangingf a course of study for the
Academy, and of casting the cadets into grades accordin~g to their progress in that
course.' -

"T3he academ-\~ic st-a.ff asse~mbled onl the? samep eveningr at Colonzel Ma~,nsfield'sY quart-

ters, and having elected Colonel Masnsfield president and Lient. S. Hi. Long secretary,
proceeded to the consid~eratlion of the subjcts propo~sedi." a

With respect to the course of study it was unanimously agreed that the following
ought to be included, viz, a a natural philosophy and chemistry, astronomy.

- as a- aa

Dated United States Military Adcademy, WCest Point, May 22, 1816. A course of
studies and instruction subsmitted to the Secretary of W1Sar. "The following branches
of science and instruction shall be considered as comprising a complete course of
education at the Military Academy at West Point, N. Y.: Philosophy-: A complete
course of philosophy shall embrace the follow~ing branches, viz: a a The ele-
mel nts of chemistryT elecntrTicityr ma~gnetism, and astronomy."l

"CA. plan for a new organization of the Military Academy," dated at West Point,
January 20, 1818. a "A professor of chemistry a~nd mineralogiy. Chemistry
and mineralogy have not heretofore constituted a part of the instructionz at the Mili-
tary Acadtemry. They are, however, a necessary suyplolement to the coulrse of science
now taught, and when a professor shall be provided he shall give lectures to the t-wo
sehiior classes of thze institution."s aY a a

1819.

]Propositions and observations on the course of instruction necessary for the offi-
cers of the dlifferent arms of the Army, submitted to the Secretary of War January
7,.1819, by Brig. Gen. S. B3ernatrd and Maj. William iMcI~ee. aX a
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"~The subjoined table exhibits the two principal divisions of the instruction; the
first part includes the branches of kinowledgre that are necessary to all who are des-
tinedt for any arm of the military establishment, either as offcers in the exercise of
their professional duties or as men of information liable in the course of their mili-
tary career to be intrusted with ot her interests. It is thlerefore that mathematics,
for instance, is extendedi further than is strictly necessary to the officer of infantry;
that natural and experimental philosophy andl chemistry are inserted nuder the ele-
mentary division, rather as forming a part of a liberal education, than of mere mili-
tary utility.· " 

Table of course of instruction, etc. * Y " :Chemistry, animal, vegetable, and
mineralogy, 1 professor."

*6 * * a

J. Du Commun, teacher of French at W~lest Point, by letter dlated Februatry 1, 1819,
states that, "CHavinng been informed of a bill for the better organization of the Mili-
tary Academy, submitted to the Coongress by Mr. Williams, of Tennessee, from the
Commlittee on Military Affairs, and this bill m aking provisionsa for a professor of chem-
istry, I immedia-telyp determlinedl to make this application to your excel-
lency for the professorship of chemistry." j 

REPORT OF BOA.RD OF VISITORS, 1819.

"As chemistry and mineralogy aere now universally acknowledged to be essential
parts of a scientfi~tc education, the boaird would sugg~est the pr~opriety of employingf
a well-qualified teacher of those two kindred branches of science."

1820.

[Military Academy Re,,ulations (printed witli Army Regulations), 1820.]

COTTR5E OFr INSTRUCTION AND STUDIES.

* a au ah a a

"'Philosophyl-An complete course of philosophy shaull embrace the following
branches: The principles of mnechanics, with their g~eneral application, hydrostattics;
hydraulics, pneumatics;, the elements of chemistry; electricity; magnetism and
astronomy."

a ~ aY a5 * 

MILITARY ACADEMY,
Wesrt Point, April 26, 1820.

DEAR SIR: I have just received your letter of the 20th instant and hasten to sayin reply that I amr highlyt pleasedl with yorrm propositio;+n to app~oint Dr.· Cutbush a
post surgeon and to station bim at West Point, with instructions to deliver each year
a course of lectures on chemistry. The cadets of the first and second classes (about
100) would be permitted to a~ttendi, and it is probable that few wvould dleclinle the oppoor-
tunity. I am of opinion that $3 from each cadet for a, sinole c~ous ol· ra
sonable compensation. rewud earn

Tbe sum of $500, if necessary, may be spared from the appropriation of the present
year to be applied to the purchase of chemical apparatus.

I am, sir, with great respect and esteem, your obedient and humble servant,
S. THAYER,

.Brevret Mi~ajor·, Suplero? tendent~n Militar·y Acadiemy.
Dr. JOSEPH LOVELL,

~Surg~eon- General Un~ited States Ar·my.

The above extracts arid letter were supplied me by the Adjutanlt-General of the
Armyz, Ge~n. Georg~e D. Ruggles.

It thus appears: that the detail of Dr. Cutbu-sh and consequent beginning of
instruction in the departmnent was immediattely du~e to the su~ggestion of the Surgeon-
Genera~l, Dr. Joseph Lovell. -Dr. Cutbuzsh was ap~pointed post surgeon Ma~y 16, 1820,
and hlis name appears on the Acadcem~ic Register of June, 1820, as acting professor of
chemistry. Instruction in the department was begun October 9, 1820, as shiown by
the following order:

UNITEjD STATES MV3ILITARYJr ACADEMY,
West Point, NJ. IF., October· 8, 1820.

PosT ORDERS.]
Dr. Cutbush, having completed his arrangements for a, course of lectures in chemr-

istry and mineralogy, will deliver the introduxc~tory lecture to-morrow at 12 o'clock.
The course will be attended by the cadets of the first and second classes, which
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wcill be formed into one squad, and mnarched to the lecture room at 12 o'clock every

weekr day by the adijutant of the battalion or, in his absence, by the squad marcher
of the first section of the first class. Seats will be assigned to the cadets in such

manner as ·to enable the whole to see the experiments to the best advantage, after

which they are not to chang~e seats. All of~ficers of the post are permitted to attend
the lectures. * 

To enable Ca~det Triste, a~cting assistant teacher of French, to attend the chemical

lectures with his class, the fonrth French section of the fourth class is to recite for

the future in the evening, and will assemblle for that purpose at the signal to retunm
to quarters after supper.

By order: GuEo. BLANEY,
·ieutena~nt and Post .A~jutanlt.

These lectures to both classes at the samae hour did not long continue, for the reg-

ulations of the Academy, adopted in March, 1821, provided separate hounrs. I have

~hereto appended (ma~rkedl G1, G2, G3 , anld G4) those extracts fr~om the Academic Regu-

lations, from the year 18321 to the present time, which have speciatl reference to this

department. These extracts show the manner prescribed for giving instruction, the

scope of the studies and the time allotted for lecture or recitation at the respective
dates. The early regulations were not strictly adhered to, and accordingly canl not

be taken as giving a precise hi~story of the dep~artment. The historical statements

given below, when not in acecordance with the provisions of reg~ulations, are based
upon other records preserved at the Academy.

Both the first and second classes were examined in chemistry at the January and

June examinations of 1821, and although there is no record~ of an examinattion in

'mineralogy, the first class was givenl a standing in this subject after the June exami-
nation, 1821, and it is inferred that it was also taught to the first class during the

academuic year 1820 and 1821. Trhe regulations of 1821 provided that chemistry and

minerailogy should be taught in a course of lectures anld experiments to the first

and second classes at the rate of three lectures per weeki to each class, accompanied
~with suitable interrog~atories. These lectuires from the beginning must have par-

taken largely of the nature of recitations, for the classes were divided into sections.
One hour (12 to 1) every other day was devotedc to lecture and interrogatory and the
same hour on the other dlays to the study of the subject.

The instruction to the first class was at first given both in mineralogy and applied

chemistry; to the second class in chemistry only. Geology is first mentioned as one

of the subjects upon which the ·first class was examined in June, 1823. Ain important
departure from the Jprovisions of the regulations was made in December, 1822, when
the hour from 11 to 112 was allowed for instruction of the ·first class in mineralogy,

and in the springs of 1823 the same hour wats allowed for the recitations of the second
class in chemnistry.'

The regulations of 1825~ (approvedi March 1 of that year) contained substantiallly
the same provisions asa those of 1821, in regard to the instructionl to be given in the
:departmnlet.

The first class was reqluired to recite three times a week and attend three lectures

a week~i, the recitations and lectu-res alternating in days. The recitations were from
11 to 1L~ and the lectu~res from 12 to 1. One houxr eac~h day was prescribed for the

study of the suhbject of recitation or lecture for the following day. The records show
that the schedule of the regulations was not strictly followed. In November, 1828,
certain members of the first class were permitted to attend lectures in geology from

3 to 4, and this is Ithe -first mention o~f the afternoon hour being devoted to this
subject.

In September, 1830, is found the first mention of the suspension of the study of

minera~logy for the purpose of taking unp that of artillery; the alternation of mifler-

alogy and drill studies soon became permanently established in the routine of
instruction. Chemistryi wTas not taught to the first class after June, 1829.

The regulations of the Academy of 1832, approved December 5, 1831, prescribed
three lectures each week for the first class in udineralogy and geology, and provided

for recit ations in the afternoon. It appeatrs that the lectures and recitations replaced

each other and did nzot alternate on days, so that the section-room work involved

only three days each week. The regulations, however, were not followed in this

respect. The orders published to the corps of cadets show that from June, 1832, to
1841 the reci~tations in these branches were held for only about half the academic

1By Military Academy Order from Engineer D~eparrtment, dated October ·9, 1820,

Dr. Cutbush was a~llowed $10 per monlth for extra, services as chemuical lecturer

to date fromu September 1. On November 18, 1820, he was relieved from his duties as

post surgeon. 'I'he order announcing, the death of Dr. Cutbush was published to t he
cadets on December 10, 1823, which shows that the date of his death given in Cul-
lmm's Register (Decemdber 15), is erroneous.
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year; during the other half of the academic year the same hours were devoted toartillery and infantry recitation. After 1832 the recitations in these branches werefixed for the afternoon hours, 2 to 4 p. m. In the regulations of 1839, in the table forthe employment of time, is embodlied a recognition of the practice which had pre-vailed since 1832 of dividinlg the afternoon hours for recitation between mineralogy~,
geology, and infantry and artillery studlies. Fr·om 184J1 to 1852 the instruction inmineralogy and geology was hlad for about half the acadlemic year, recitations beingon alternate days from 2 to 4. The subjects were studied from September 1 to aboutDecember 10, and fr~onil about May 10 to June 1. D4uring the reorgatnization of thecourses between 1854 and 1861, to meet the reqyuirements of a five years' course, thesubjects continued to receive the same time. The a2cademic regulations of 1853retained the provision that three lectures per week should be givenz to the first classin mineralogy and g~eology, though these lectures had long been almost entirelyreplaced by recitations an~d the number per week was adhered to for only about half
the year. In the regulations of 1857 this provision was omitted.Fromu 1852 to 1872 these subjec-ts received the same amount of time as from 1841 to1852". From 1841to 1872 this course com~mencedl September 1 and continued atpprox-
imately through the first quarter of December; it was then suspended and resumedapproximately at the end of the first qluarter of Maty and continuzed to June 1. From1831 to 1841 about, the same time was giiven the subjects, but the time was not so defi-nitely limited to the same portions of the academic year. From June, 1872, to June,
1880, these subjects were taught entirely in the term after Janua~ry in the first class,recitations being bad from 2 to 4 every week: clayS, except Satutrday, from .Jannary toJune. Alfter June, 1879, this instruction was transferred to the second-class year,and since then the recitations hlave been from 11 to 1 daily on all weekr days exceptin April, wFhen they are on alternate week days, the portion of the academic yeardevoted to it beingr that from the completion of the course in chemistry after Jan-I.uary 1, to June 1 of the second-class year.The history of the instruaction to the first class in this department may be sum-m3arized as follows:

From 1820 to 1830, when instruction was given in both mineralogy anul appliedchemlistry, an hour each dlay in the week was allowed for the section-room exercises
during the entire year, bult instruction was not alwiays continulously given. Fromu1830 to 1853 the regulations of the Academy prescribe three section-room exercisesper week in mineraslog~y and. geology, but this number was actually held for onlyabout one-half the academic, year upon alternate weekr days, except Saturdatys. Theactual number of recitations or lectu~res permitted in mineralogy and g~eology sincc1830 has been very nearly the same lip to the present. There was a slight increasein the Inumber at the time of the chang~es in 1872 and 1879 (re~ferreda to above), buttthe number has varied between 45 and 55.. Prior to 1830 a greater number of dayswas given to the instruction of tbe first class in this department, but the class thendevoted time to applied chemistry as well as to minzeralogry and geologyS. The exacttime devoted by this department to the instruction of the first class between 1820and 1830 canl not be determined; the regurlation schedule was interferred with inmany w~ays.

From J~une, 1834, to June, 1838, the study of mnineralogy;1 appears to have been sus-penzded for lackr of a suitable text-book, though that of g~eologfy was kept lip. Inthe autfumn of 1838 the study of mineralogy was resqunedl, and w~ith geology has beenatnnu-ally taught since. Althoug~h but little time was devoted to these subj~ects diur-ing the second term of the academic year bet Iveen 1841 and 1872 (about three weeksin MaIy), the class was exam~ined in the branches both in January and June; since1872 there has been only one examination (in. June), all the study of the subjects per-
taining- to the second term. The previou~s studly given the subrject in May (between1841 and 1872) was merely a review for the June examination.

The text-books usedl in mineralogy and g~eology since 1820 are as follows:Cleveland's Treatise, on Mcinera~logy and Geology, 1820 to 1833 or 1834.
1Bakewehl's Geology, 1833 or 1834 to June, 1841.
Lyell's Geology;F, 1841 to 1.842.
Dana's Mineralogy (mlanual), first to fifth editions, September, 1839, to January, 1894.
Elementary Geology, E. Hitchcock, 1842 to June, 187i2.
Text-hook of Geology, Dana, 1872 to 1882.
Elements of Geology, Le Conte, 1882 to 1896.
Elementary Lesson in Minieralog~y, Tillman, 1894i to 1896.A Description of the Commr~on Rocks. (brochure), Tiliman, used with Le Conte's

Geology.
The study of chemistry in the second class was introduced at the same time as thatof mineralogy and g~eology, October 9, 1820. The schedule for this branch of studyinl this class assumed definite shape very soon after introduction, and with only a~ fewtemporary interruptions has continued almost unchanged to the present time. Theinstruction in general chemistry has always been given to the second class. For a
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year or two af'ter the introduction of the subj ect one hlour (12 to 1) a day was devoted
to this subject, but in 1823 the hour fromt 11 to 12 was also given. From 1823 to
June, 1880, with the exception of short iutervals betweeu 1823 and 18;30, recitations
in chemistry, or lectu-res ou th'at subject, have been held ou alternate week days
throughout the year-half the cla~ss reciting one day and t~he other ha~lf the next-
each section attending one hour, the first hour being fr~om 11 to 12 and the second
from 12 to 1_ o'cloc~k. In the reo·rganiization of the course fobr a five years'8 termr (1854
to 1861) this aLrra-ngement was not dlisturbled. After June, 18793, whien inst;iruction
in m~ineralogy and geology was transferred to the second-class year, recitations in
chemistry were mnade daily between Novemb~er 1 anid Ja~nuaryS 1, and froriu the close
of the Jainuary exaunaiution to the end of the course in chemistry. The recitations
were on alternate days duriuc' September and October. Wihenn the course in chemr-
istry was complefedl, after the Jatnuairy examination, the other sub~jects, transferred
to this year from t~he first-class year, were contilnued until June, r~ecitat-lions b~eing
daily, excep~t dur~ing the mon-th of April. In1 MIay, 1882, the schedu~le which appears
in the regulations of 1883 was estabblished anld is still in operation, except that tihe
additionall subject of phy12siology anId hygiene was introduced for the first time~ in
1887, a law~~ to that effect having been lpafssed inl 1886. Fromu 1823 to 1880, approxi-
mately, the same allowance of time6 wais given to the chemical recitations and
inistruction of the second class. Sinlce 1880 there has been a slight; increase, (llne to
the change~s resulting fr~om the transfer of mnineralogy and geoloyy to the second-
class year. In this connect-ion it should be remembered that the term chemistry
included electricity fromr 1858 to 1880. The timne devoted to the subjects of the
departmnent Tmay be summl~-a~rizedl as follows:

From 1820 to 1880 instruction was given to two classes-mineralog~y and geology
to the first class, and cheusistry to the second class. From 1820 to 182'9 instruction
in applied chemistry was also given to the first class. From 1830 to 1880 the first
class had, alpproximately, fifty lesson days la mineralogyv anld ge oiogy, and the
second class one hund'red and clleven in chemtistry, making a total of onie h~undred
and sixty-one days in both classes to the sub~jects of the department. W~Chen the
transfer of thle first-class instruction to the see ~nd-class year was made in 1880, this
number was increased to one hundred and eighty-th ree. In the slight chatnge made
in 1882, esta-blishinig the schedule now existing, the number was b~rought to one
hundred andl~ eighty-five.

The tent-books used in the chemical studies of the departuient were the following :
Henry's Chemistry, fr~om 182"0 to ,June, 1829; Turner's Ch~emist~ry, fr~om 1829 toc June,
1840; W~ebster's Chenmistry, fromr 1840 to June, 1843; K~ane's Chemlistry, fr~om 1843 to
June, 1858. During the years 1859 and 1860 both Fowne's and Regnault's; Chiemi~stries
were used. Fowne's Chemuistr~y froml F~ebruar~y, 1858, to June, 1884 (seventh to thir-
teenth editions); ]Bloxam's ChemistryS from nJune, 1884, to 1896 (fifth to eighthh
edlitions).,

Principles of Chemical Ph~ilosop~hy or Essential Principles of Chem~istry (Tillman)
has been usedl in conjunction with Bloxamn. The subject of electricity and m~ag-
netism was ftirst taught in thiis (iepartment during the year ending June, 1858. Miller's
Physgics of Chemistry was the text-book in this subject from that time until January,
1883. In1 Jalnuary, 1883, MIiller was replacedl iy S. P. Thompl-son's Elementary Lessons
in Electricity and MaIzgnetism. This book is still used, having passed through several
editions, the latest beingc thiat of 1895.

Dr. Jamnes Cutbush, assist~ant surgeoon, U. S. A., was the first head of the depart-
ment anld acting professor of chemistry at thle A~clademy. 1IcO served from the crea-
tion of the departmient until his death, Decemnher tO, 1823. Asst. Surg. James G.
Percival succeeded Dr. Cutbu1sh, and was acting professor of chemlistry, etc., from
March 4 to July 6, 1824. Asst. Surg. John Torrey was the acting prof'essor from August
25, 1824, to June 15, 1827. Dr. Torrey afterwards filled many distinguished positions,
amnong which may be mientionedl that of professor of che~mistry and botany in the
College of Physicianss andl Surgeons in New York City; professor of chemistry at
Princeton College, New Jersey; professor of chemistry, mineralogy, and botany at thle
University of the City of N~ew York.

Lient. W7. F. l-lopkins, Fourth Artillery, w~as acting professor of ch~emnistry, etc.,
fr~om June 15, 1827, to August 31, 1835. Among the jpositions subsequentlyr filled by
Professor 1-opkins may be mnentioned that of professor of' chemistry and natural
philosophy, William and Mary College, 18493-50; prof'essor of natural and experi-
mental philosophy, United States Naval Academy, 1850 to 1859. Lient. J. W. Baile~y,
First Artillery, was the acting professor of chemiistry, etc., from August 31, 1835, to
July 8, 1838. At this latter date he was appointedl professor of· chemlistry, miner-
albgy, and geology, andl occupied the position until his death, February 26, 1857.
Capt. H. L. K~endrick, Second Artillery, was appointed professor of chemistry, etc.,
March 3, 1857, and served until December 13, 1880. Professor K~endrick, prior to
his appointment as professor, had served froum September, 1835, to .JTanuary, 1847,
as assistant, in the department, to Professor Bailey. Lient. S. E. Tiliman, Corps
of Engineers, was appointed to the i.,rofessorship to succeed Professor Kiendrick
January 1, 1881.
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The foregoing account, together with appended extracts from the Academ1-ic Regu-
lations, shows8 the general dlevelopmuent' of the department. There has beeui but
little variation in the time~devoted to the subjects of the deepartmnent. The list of
text-books gi;ven shows t~hat; rconstanlt. effort wlas made to keep ab~reast with the
asdvances in the branches taught.

The most important singl a·p~ndr ( isctiic t, c~ha~nger i n the dpa lpnRrt~mepn t si ncep 183 wnnas made~a.
when all the instruction in the department was transferred tio the second class year
.andi the whole plac~ed in the: morning hour, fr'oml 11 to 1 for recitationls. This chanlge
fi~rst took effect with the second class 1879 and 1880. It allowed txventy·-tivee more
lesson dlays: to the: department, gave the morning hour for all recitations, and relieved
the (lepartment from the! necessityv of conduc~t~ingr simultatneously instrulction in two
branches, occupying both morning and afternoon, with the same set of instructors,
-an arrangement wThich prevented snfflicient atttention to either branch.

PRESENT COURSE.

Since the changes as to time, made in 1879 and 1882, already referred to, the depart-
ment has had one hundred and eigihty-six recita~tionl days; of this num~ber eighty-one
comes before January and one hundred and five alter.

The course b~efor~e January emnbraces the subjects heat and chemistry; after Janl-
uaryT, physiology and hygienie, electricity, mineralogy and geo~logy. The text-books
nsed before January a~re, Elementary Lessons in Heat, Tiliman; Essential Principles
of Chemistry (brochure), Tiian hemisjt~ry, I~~norganic and Organic, Bloxam.

The two subjectts first namned hall both been included in the text-books used prior
to B~Eloxam~ (Fowue), and the~ir appearance as separate texts was mad\le necessary by
the dlefi~ciency which existed in Bloxamn~ when it was adopted. In the separate treat-
ment the matter considered wa~s somiewhat extended and was susceptible to more
appropr~ia~te discussion. The subject-matter of the brochure is in every respect a
fundacmentall par~t of the chemica~l course,. and the term ~' chemistry" will hereaf~tter
includte the mzatter of this brochure.

Thle numb~er of recitations be-fore the JTannary examinationsv is-

First General
Adacreview, review.

ileat --- iS0 5 3
C'hemistry --- 2..,.,,,.. .~,.._ .,,,..,.,,1.__ 3 17 10

Makaing· a total of 68 recitations.
frhere arc grivea four lectures on heat, andl nine on chiemistry. Ea~ch lecturte occu-

pies the recitation hours for the dlay. On the day~ of a lectulre the lesson for that dlay
is increasied b~y an amnount equal to half that of a fu~ll lesson. The total umuIber of
lessons of full lenigth in the counrse is therefore equail to the tota~l nmi~ber of recit~a-
tions increasedl by onle-half the number of lectures. In other words, 74 lessons of
full length wvould cover the course.

The text-books used after January are Anatomy, Phyisiology, and Hfygiene,
Tracey; Eleelntraryy Lessons inl Electricity and M~agnetism, S. P. Thompsop; Ele-
anentaryy Text-book of M~ineralogyS S. E., Tili-manl; Elements of Geology, Joseph
Le Coute; Brochulre--Description of Commlon Rocks, to accompany Le Contes
·G-eologyr, S. E. Tiliman.

The niumbe~r of recitations after January is 

Adac.First General
review, review.

Anatemy, physiology, and hygfiene --- -.,.,.,._,...-,. -- 6 2 1
-Electricity--,. .- __ ,.,.,.,,,- -,,.,,.,,,.,.,,1 18 8 8
M~ineralogy ---,.,..,,, ,.,.,..,. . .,..,,.,,,, 7 3 3
Geology -- 18 4 8

There am·e also five dlays' practical work in the electrical laboratory, making 91
section-room exercises not including the lectures, of wvhich there are 14 in this term;
in all, 105.

As in the previous termr, up~on the dayg of a lecture, the lesson of that day is gen-
erally increased by an amnount equal to one-half the usulal length of lesson, so, that
the total number of lessons of full length inl this term is 98. The lessons, of necessity,
vary in length with the dlifficulty of the sub~jects.

On the advance, the ·first time over the sub~jct, the lessons vary inl lengthl, from
:2,500 words, in the most dlifficult parts of the course, to 6,000 words in 'the most easy
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parts. The average length over the entire course (the first time over) is about 4,100
words. The lessons upon the two reviews are, of course, longer, bnt for the majority
of the cadets are less difficult than the adtvance lessons. Th'e lengths of the lessons
inl advance: andl revi~ew can not be compared by· the relaitive nu~mbers of each, for
certain parts studied in advance are omitted on the reviewYs. The hours devoted to
the study of dliff'erent subjects is differentt with different cadets, varyingi g~reatly
with tastes, ability, and inclination. The Acadcemic P~egulaLtions up to 1853 prescribed
that "the daily allowance of time for the class studlies shall not bre less than nine
hours, nor more than ten." The present regulations of the Aacdemy make about the
samle amount of timue available for class studies, as will be seen frlom the following
considerations: The working dayr of the cadets begins at reveille (5.45 a. in.) and

ends at tatps (10 p. inJ.), embracingr 164- hour~s. One hour of this tim~le may be considl-
ered as unavailaible for pu-rely personarl reasons, leatviun 154- hours. Of this time
each day-, except Saiturdlays antil Snudatys, the class is in the section room 34- hours,
which must be classed as studly time, 2 hours of the day are (levotedl to meals,
which leaves 94- hours of the dlay. Assumingr 2 hours for mnilitairy exercises and 14-
hours for other recreation, exer~cise, or rest, there is left 64- hours for applicatio~n to
the studies of the, second class outside the section room.

It is my belief that the average of time devoted to the stundy of the subljects of- my
department, outside the section rooml, is less thaii 24-houlrs for each recitation. Thins
average arise~s from7- the emnJloyment of a much smaller amount at some times and a
much larger at others. The time in section room above given includes 14- hours in
philosophy an~d 1 hour in (Irawing.

The recitatfions in this depair~tm~ent are 1 hour~ in length; the lectures avera\ge
a'bout 14- ho~urs inl length. 'The: num~ber of hours in section roomn for term before Jan-
uary is 894-, anda thle timef devoted to the studyS of the subujects outside the section
room is 2024- honi's, or· a total of 2924- hours. In the term af'ter January tbe time in
the section room is 114' hours, a-ndc the time dlevotedl to the subjects outside the sec-
tion room is 26i24- hours, mraking a total of 3'76,. This estimnate of houlrs assumes
that the cadets studly fr the lectur~e days the same ats for dlays of r~ecitation. It is
also basedt upon an~ average of 24- houlrs' study for each recitation, which estimate is
somewhat too gireat, e~specially in the termu after Javnuary.

The numbler of le:ctures during the year is not ablways the same. The u~nuiber (27)

aIbove given (13 before and 14 after Jarnuary) was that of the l~ast academic year. In
somne years there hasve been a few more than this nulmber, and in others a snmaller8
annmber. Thle subjects for -instructive lectures are veryr num'erousB, and when the

progress of thle class is such that a lecture seenins more desirable than a recitation,
tZhe formner relplac~es the latter. The routine instruction, however, usuatlly permits
only the Inumber given.

The diifferen,~ce -in the amounts of muatter studcietd by thle npper an7d lower se~ctions

is slight. Such differenlce as exists is made between ~the two halves of the class and
dlepend~s almost entirely upon ther difference in the pr~oblems required to be solved.
Thec entire di~ffcernce doe~s not am-otunt to 5 per cent of the course. This sta~temenzt
refers to thle difference in the atmounts studlied and not in the amounts learned.

ORGANIZATION OF` THE DEPARTMENT AND DUTIES OF" 'THE PE~RSONNEL.

Th]le personnel of the department consists of the profCessor and the reqluisite num-
ber of inst~ructors, a civilian employee, andl an enlisted a-tteudan~t. The number of
instructors at the lpresient time is four.

The professor is, by the academic regulations, made responsible for the mode of
·conveying ins~truction in his depatrtment. He prepalres aLnd delivers the lectures that
pertain to the coulrse, and with the aid of the instructorsf and employee he arranges
for the illustrat0ions and experiments that accompany them. Hie arrainges and pre-
scribes all the lessons during each term, this tedtious duty being often necessary owing·

to a chan-ge of text-books or the date of lectures. 1-I constantly supervises and assists
in the instruction by freqluent visits to the section rooms, and is always ready to

replace ainy instructor who m~ay be sick or dletaled ·to other duty. He makes constant
effort to have the ailms and objects of the depazrtmenlt thoroughly understood by the

instructors, has frequent i~nt~erviewvs with them as the course prog~resses to this end;
invites sug~gestions andi discussion from them, individu~allly and collec~ti vely, towmardl the
.accomplishmrJent of better resullts. He sees that the same ocueral muethods are followed
by~ all the instrurctors. To this last result it is fouind v~ery beneficiatl to have a new
instru~ctor I:,resent at two or mlore recit~ations before he is reqyuiredl to condcthc· them~.
The professor, aided by instructors, endleavors to keep? note of time most importa~nt
publications pertaining to the department, and secures them by purchase as the funds
warrant. With the samwe assistance he ·watchte~s some of th~e best technical a~nd scien-

tific jouna~ls and3 attempts to provide the departrment with the best, new and a~pproved
aLpparatus that the fulnds of: the department will purchase, and which canl be made
useful ~with available facili~ties.
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Th iihn, furnishing, and equipment of the new Academy, the adasptation ofits facilities to the best advantag~e of the department, with possible modlificattions inthe fu~ture, require, the constant attention of the professor and all of his assistants, it
is often possible to greatly improve and simpliy the discussions of the text by theaddlitionl of drawings or mlodifica~tions of the textual matter, and to do this is one of
the imtportant dunties of' the prof~essor with the adlvent of e~ach newy text-bookz. Ill
nearly all the duties elnumeratedl as pertaining to the head of the (lepartineit mYuch
assistance is derived from the instructors, and it is the settled pturpose of' the head of
the departmeut to g~ive the instructors every opportunity a~nd encouralg~ement to aid
in its d~evelopmnent.

Each instructor has charge of two sections, one reciting fromt 11 to 12, the other
from 12 to 1 o'clock. The inlstructors are reqyuiredl to be present in -the depa~rtment
by 9.30, and as a rule are there much before that timeo. The senior inlstructor, or
assistant profetssor, is requnired to makie out a programme for each day's recitattiton,.
selecting the matter to be given out at the board, that for questions, and the prob-lenis to be solved. All the other instructors use this progra~mme, so that entire uni-
formity is observed as to the matter recited upon each dlay, and the experience of thesenior instructor is made use of to select it. This programme is the same for all thesections in the same half of the class, but there is often mnade a diffe~rence between
the two halves. Each instructor is required to have everything inl perfect readiness
in his room when the section, enters. The problems given out the p.revious day must
bec corrected and ready for return to the section. He munst see that, any chemicals,specimens, or apparatus reqaired in the room for the day are upon the exhibit table..

Anly drawings upon the board or other work that he may need for the ex~plaznationof the lesson of the day, or of the previous day, must be in readiness. The assistant
professor is charged wi th the atccounts of purchases, expenditures, etc., andc the inv~en-tory~ingr of t~he newr property. Includiedl under the above duties are mrany details, too
numerous to mention in full. The l-,nst, atcaemaic yeacr has been especially loadedwith labors ~for them, amongl which may be mentioned the replacemnent and rearra~nge-
ment of the minieralogical andl geological cabinet, the placing andl improvising of
atppa~ratus for electricabl use in the laboraztory, aud the v·erifyring of the inv~entory ofall the p~roperty of the dlep;irtmrenzt.

The civilian employee has much occupation in the prepalration for lectures, gettingin readiness the necessary appa~ratu~s, preparing· the agents, and in removinlg the
material afterwards. He is at the service of anly of the instructors in assisting tosupply time exhibit of specimuens, appa"ratns, etc., reqyuired in each section room, a~nd
in removing sulch exhibit after use, and in replacing it in the p~ropelr storage cafse.

During the instruction in mineralogy and geology he keeps all thle~ wvorkig stands
and the reag~ent sta2nds of' the d~ifferenlt section-rooms properly suppli'ed w~ith chem-
icals, appara~tus, and material, removing that used and replacing it by f'resh-a ve~ryonerous task. Writh the enllisted attendant he k~eeps the variou~s roomts of the·
department well policed. The cleaning of windows and the policing· of the variousrooms of time dep~artment constitute the principa~l workr of the enlisted attendant,
though he is called upon for a variety of other task~s.

The employee andi attendant rub off the blac~kboardls prior to each recitation.
They both also havre imporltant duties in the power and battery;-roomus in connection
with the electrical part of the course.
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DEPARTMENT OF` CHEMISTRY, MINERALOGY, AND GEOLOGY.
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GENERAL ARRANGEMENT OF` SECTION-ROOM, PLAN.

.a a, etc., windows.
b b, etc., blackboards.
·e c, etc., cadet deskis.
X x, etc., chairs.
dl d, etc., working stands, mineralogy, and geology.
rn m, stone shelves for mineral anvils and mortars.
The apparatus table dnring instruction in mine~ralog~y is used as stand for reagents.
Dnring the instruction in electricity and chemistry the working stands and the

s~pecimen tables are removed and fonr of the cadet seats and detsks are placed on
that side of the room.

SECTION-ROOM AND RECITATIONS.

The general arrangement of a section-room in the department is shown by the plan
herewith. it is desirable never to have more thanr eight cadets in a section where
the recitation lasts but one hour. Some of t'he larger classes have given nine cad~ets
to some of the sections in this depa:rtment. The cadets are seated in the room in the
order in which they stand in the section, the section marcher being nearest the
instrnctor.

Whzen the section enters and the marcher has made his report, the instructor
inqluires if there are any qnestions the section wish to ask about the lesson. If there
he any, as is v~ery freqnuently the case, th~ey are answered as clearly as possible. When
the section has nine men, the order of recitation is as follows: After all questions
are answered, -five of the members are assigned subjects for discussion or description
at the board.
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The enunciations of the subjects at the board are printed and bound in pazmphlet-
form. The instructor dir~ectls Mr. A, B, C. 1), and E to discuss at the hoard subjectsr
20, 21, 23, 24, and 25, taking them in the order nanied, the numbers of the subjects
being alread~y written upon the boards. Ea~ch cadet called writes his name upon the
board containing the number of his subject. He uses one of the enunciation p-am-ph2letsR in preparing for his recitabtion.

The nature of these pamphlets will be known from the following enunciation
taken therefrom: Discuss the sub~ject of HCl. Its occurrence in natture; artificial
preparation; the common liquid acid and how produced; commercial source of the
common liquid acid; action of heat onl; action of acid upon growing plants; upon;
metals; upon m~etatl oxides.

The enunciation calls the cadets' attention to the important points of the subject,
but does not give information upon~ them. Hie is permittec-l to write out under each
term of the enunciation such knowledge as he has acquired in regatrd thereto and is
theii ready for recitation. W;hile being permitted to write: ucpon the board the sub-stanice o~f his recitation, each cadlet is encouraged to outline the matter (liag'rammatic--
ally and only so fully as is necessary to bring readily to mindl what he wishes to say
and thein to bring oat the details orally instead of by writing out the whole upon:
the board. The cadets are supplied with the enunciation pamphlets and have the:
use of them in their study at their rooms. This greatly assists most cadets, servings
to call attention to the principal and essential points of the sub~jects studiedl. When
the instructor has sent the proper number of cadets to the board, he assigns to two.
others, sets of problems involving principles alreadly studiedl. These two proceedat once to the solution of their problems. The nature of these problemss is illus-
trat~e(1 in the following examrple:

The specific g~ravity of a gaseous compound of carbon and hydrogen is 14,; in 112
parts by weight of the comnpoundc there are 96 parts of C and 16 parts of H; find
the molecular formula of the comvpound.

The simplicity of the problems, of course, depend~s upon the progress of the
course, becoming more complex as principles are acquired in greater number.

The remaining two members of the section not~ yet mentioned, are ca~lled up and
take their position in the center of the room andl are questioned by the instructor
upon parts of the lesson not given out at the board, on the more important parts of
the lesson of the previo us day, or upon principles pertaining to the snbj ect which should
be known. Experience has developed an advantage in hatving the cadets who are to
be questioned takre the fl~oor together instead of in succession as was formerl~y the
custom in this departmemt.

After these two cadets are qunestioned front fifteen to twenty minutes, they are:
given a set of problems to solve--this set of prob~lemns involving less work than that
given to the two, members who were not questioned. Somuetimues a greater numlber·
than two is questioned, and then all receive problems afterwards. Trhe exatct
prograimme for each day is arranged by the senior instructor and is followedl in atll
the sctions.

When the instructor has finished with the cadets on qutestio~ns, some member at the
board is generally ready or nearly ready to recite. This member is then called uponand proceedls to miake his recitation. H~e makes such use of his board work as isnecessary to enable him to set forth all. the informlation hie possesses upon the points
enumerated in his enunciation. During thle discussion of each heading tbe instructor
makes only such interruption as is essent~ial to correct undlerstandcing: and statement.
Before leaving any part~icular headlingr the instructor brings out by qiuestions all
the important points that may have be~en omitted. At the cloae of the recitations
the inzstructor endeavors to call attention to all poimits in any part of the subject
Which seem not to have buen properly appreciated. It is also a prime eff'ort of the
department to show the relation between new principles a~nd facts brought; out and
others atlrea~dy studied and to point to some application which these principles findin the arts and industries. This is done by a simple statement of the instructor or
by a query to the cadet ats to whether be had ever observed sulch· or sulch applications.The abov~e-described method for section-roomn exercises is applicatble during thle
study of heat, chemistry, and electricity. During the study of minleralogy and
geology the method is materially different. A smaller number of subjects is given
out at the board; no problems are: given out, but instead several memb~ers of the sec-
tion are assigned a numbe~r of minieralogical or geologfical specimens to dletermine·
by practical tests, suitable stands andi all the necessary apparatus being in the room
for the purpose. In mineralogy and geology tbe cadets placed upon questions are
very frequently aiskred about the objects themselves. Thus, cadets called up for-
questionls are placed in front of a lot of mineralogic~al or geological specimens and
each, in turn, is directed to pick up one of them andl is then asked all of its visible
and easily determined characteristics, as color, structure, textur~e, luster, hardnaess,.
tenacity, heaviness, etc.

After being questioned, these -gentlemen are given selected specimens to determine~
by the blowpipe or chemical tests. The cadets who have minerals or other specimens.
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to determine, after due time bring them up in front of the instructor's desk and give!

the results of theft dlet~erminations, being reqyuiredt at the same time to state what

tests were applieclin the determination. Trhe recitation s are so short that in these sub-

jects it is often irnpo~srble to hear all recite npon their determined specimuens. In

such cases those not iccitiug, leave their namles in their trays with their labeled spec-

iinens and anly seriouzs mlistakes of determinattion are referred to the nexit day.

The time (levoted to the dleterminattion of minerals, rockis, and fossils is largely

increased by allowing the cadets to use in the section-rooml certain "tfables for the

dete minlation of minerals. By this aid they can have the practice upon minerals.

not in the lesson of the dal. In the satme way, by the use of their text-books in the

section-r·oom, we are en iblcd to give out rocks and fossils th~oughz they have not been
mentioned in the lessonis of several p~revious days. In other words, the practical

work on rocks and minerals, et&;, is not limited to the time that the lith' clogy and

mineratlogy are studied7, but continuedl thr~ough all the course of geology as well.

Thus we have developed a thoroughly practical course of very realsonahle length.

In each room a hi~ll set of ordinary exhibition specimens of minerals, rocks, and f'ossils,

is placed, so that the cadlets have the b~enefit of at smatll cabinlet collection fn their

study of the subject. This ex~hibit collection is allowed to be used only under such

restrictions~ as tend to cultivate the powers of oblservaition andc partially supply the
defects of insuffticient timle. It is of g~reat assistane in acquairing al knowledge of thze.
snrbj ect~s.

Thze electrical laboratory exercises are again different from the section room exer-

cises alreadly dlesc~ribed. These involve practical work inl electricity, and are? given
in April.

They consist of explanation of apparabtus by the instructor and use of the sam~e by:

the cadets. For this instruction two sections attend daily fromn 11 to 1L o'clock..

During the past year the se~cond assistant instructor, aidied by· the tw~o junior instruct-

ors, had immediate chasrge of this instruction. F~or this work a series of practical,

electrical problemrs is outlined b~eforehand and each cadet is supplied wcith a state-

muent of each problem. it; is indicated to each section ini advance which~ of the

problemns will be involvedl in the labora~tory work of the dlay. They are thus enabled

to look up the principles applicable and the description of the instrumlentss to he

used. When they conic to the lab\oratory they put up the necessary apparatus, ma~kes

the required observattions for the solutionls of the indicated problems.
Tihe following example wTill illustrate the nature of this workr: "U~sing a Weston

ammeter and a TIhomnson voltmet'er, make the necessary connections and take the

data f'or finding the power consumed inl an Edisoni incandcleant lainp."

In the laboratory the sections are divided into sqluads of four men each and they

su~ccessivelyF and in rotation u-se the apparat~us for securing the data -for the diff'erent.;

problems. The three instructlors pres~ent see that the appa~ratus is uxsedl properly and

give assistance when any squadt is using too much time in mak~ing any observation.

Occasionally written recitactions a~re held, usually as the suIbjects are being reviewed.,

In these cases the entire class or half the class attends at the same: hour in one of the

larger rooms of the Academy. All writt answers to a series of questions pertaining

to the subjects of the lesson for thit day2T or of principles which are always required..

Thlis written reclitation is gener'mll~ adopted when it is desired to include a number

of importantfa~cts or prinlciples. Tlhc attentfion of each cadlet is then called to the.

desired points andl more time: is ~rven for th~em to express their knowledge of them..
The written recitation se~rves to picki oult the cadets who are weakiest in certain

directions. It is also occnsionally resoited to as a means of introduc~ing a, set of

problems involving the applica~tion of ·principles that it is desired to impress

promptly upon all. Only at small number of sulch recitations is found desiralble in!
this departm ent.,

In addition to the cabinet tables alrea~dy referred to in the mineralogical section

roon is, there is kept another table in each room at all times. Upon this table aLre

exhibited the special chemical specimens, apparatus, or drawings referred to, almost

daify in the text. Any members of the section not otherwise engaged are permitted
to examine and familiarize themselves with the objects thus exposed. The members

ar~ound this tab~le a~re permitted to converse in rega~rd to the objects nunder considera-

ation,, but it is contrary to order to discuss other matters or to seek information upon
the subjects not yet recited upon.

Daily merit m·arks are given upon the results of the section7-roomn work, and when

only eight or nine cadets are in a section the methods above described enable the

instructor to g'ive en h cadet a mark each day, with rare ecxeptions. The daily

assignments of wvork in the section roonis are such that each ca~det shall receive the

same proportion of board, qluestion, and ~problem-sub~jects during the term. The!

particular snbjects of either class are assigned daily by lot. The scale of marking

is:: Thorongh, 3; good, 2.5; indifferent, 2; bad, 1.5; very imperfect, 1; complete
fatilure, 0.

The head of the department, urnless other duties prevent, visits two section rooms

daily, remaining one hour in each. He marks the cadets independently of tlhe
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instructors, and afterwards compares his marks with theirs, using the comparison toestalt~llsh ats nearly the sanie standard as possible throughout the department. Afterthe last recitation of the week the daily marks are summed, givi ngr the weekly totals;the whole is transcribed to the weekly class reports, preapred for the purpose, andsu bmitted throug~h the headl of' the deplartment to the siuperintendent of the Academy,
whzo ha~s the mnrks conveniently posted for the inspection of the cadets or others.A transcript of the weekly totals is kept by the prtofessor and are added to thetotals of the followingf week as soon as the week closes. H-le thus has before him atthe beginning of each week the total markr of each cadet from the beginning ofthe term. This, with the section-books of the instructors, supplies the conipletesection-room record of each cadet in t~he dliffe-'rent subjects of the department.
W1henever such a dli-fference exists between the tota~l marks of two cadets in diiffe~r.ent sections as to clearly indicate that one is mastering the course better than theot her a "transfer" is, at the end of the week, recommuended by the professor to theSuperintendent, anid if he approves, he (lirects the "transfer" to be made. Thecadets concerned, at the beginning of the following week change sections. In thiswayS it is endeavored to kreep the catdets of about the same proficiency in the samesections 50 far~ as the number of mlembers in a sec~tion permits.

In recommending these transfers the professor consults with his instructors andm7cakes everyv effort to avoid changing· the sections of cadets upon an inequality ofmtarks due to fo~rtuitous circumstances or to causes other than the proficiency of thecadets. W~hile mristakes may sometimes be made and cadets improperly discouraged
thereby, such mistakes are open to early cor~rection if the misplaced cadet showsthat he did not deserve a transfer. Cadets often pass down through several sections
and by steady effort regain their lost grouxnd.*The lectures w~hich pertain to the course are delivered to the entire class assem-bled in the lecture room of the dlepartmrent. The arrangement of ]ectures is suchthat they, in general, are dleliv~eredl on the advance course and pertain to the discus-
sion and illustration of principles and subtjects already studied by the cadets. H~av-ing the lectu~re precede the studly of the subject was tried andl found less satisfactorythan the mlethod indicated. It frequently happens that the know-ledgfe of the classis such that subjects in advalnce of the lesson may with advantage be dealt with;it is then done, but as a rule the lectures relate to the subj ects already studied. Allbut a few of the lectures are dlelivered during the advance lessons of the class and follow each other in such order that the illustrations antl demonstrations in each
miay embrace, as nearly as possible, all the matter studiedl by the class since the pre-ceding lecture. There were twenty-seven lectures during the last academic year,thus giving one lect~ure for each three atdvanc~e lessons of the course, there being
eighty-one such lessons. The intervals betweenl lectu~res is not, however, uniform,so that precisely three recitations do not atlways intervene betwmeen them, even whenno review~7 is made.

*These freqluent assemblies of the cla~ss give ready opportunity to enforce. consider-ations in the direction that the section-room consideration shows to be most dlesir-able. They are made the occasion of calling the attentioii of any members of theclass to subjects, principles, etc., that have been sl~ighted or need morestudy. W/7hilethe main objec~t of the lectures is to illustrate anld elucidate the principles and factsof the text, they are taken advantage of to convey munch useful in forniati on--scien-tific, historical, and otherwise--in the eflfort to show the breadth of the sciences taughzt,their relations to other branches of knowledg~e, and in the effort to give to the study
a real meaning and create a living interest in the cadets.

SEMII-ANNU'TAL; EXAMIINATIONS.

The annual and semiannual exa~minations in this dlepartment have, with few ex-ceptions, been oral. The relations be~tweenz the different subjcts pertaining to eachterm and the present distribution of thee to each snbject renders intermediate exam-inations impracticable and undesirable. The oral examina~tions at the end of eachterm are considered apart of the course, an d each cadet is requliredi to show proficiencyat themr, Wlhen a cadet's works during the term indicates deficiency, in the opinion ofthe dep artment, he is sub~jected to a written test at the end of the term. A cadet whosemai-k during the termn indicates doubtful proficiency is given a sufficientlyV extendedloral examination to dispose of such doub~t. If in the oral test he still fails to provebis proficiency to the Satisfaction of ev-ery member of the academic board, he is thengiven a more extended written test. All those cadets whose marks during the termclearly indicate pro-ficiency are at examination griven some subject in the course,usually chosen by lot. These subjects are t~aken from all parts of the course, andthere is little or no repetition among them. A proficient knowledge of such subj~cectindicates a proficient krnowledge of the coarse, and it is9 so takend. A failure upon onesub~ject is followed bjr a~ test uxpon another selected in the same way. A second fail-
u~r~e makes it necessary for the cadet to prove his proficiency upon a more extended
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At the ex~amina~tions there is no qunestion as to the proficiency of nearly all the
cadets. Trhe oral examinations in these eases is an indication of excellenice rather-
than a test of ·proficiency. The experience of the, department has shown that whens
a single recitation on the course in advance is given a weight of one, a review
recitation should have a weight of two, and the oral examination a weight of five.
In this apportionment of weights no distinction is made between the advance and
first review. The term review applies only to the last review, where there is more
than one. These weights have met the approval of the hoard and have heen adopted
by it.

The decision as to the p~robable proficiency of cadets at the end of the term and
before examination is hased upon the entire: work (luring the term. The consideral-
tions involved are numerous and varied, and differ in different cases. The record
muatie upon general review is given the greatest weight. Generally, when a cadet
has made an average of a~ little over two-thirds of the mlaximum in all parts of the
course, his wVork is taken by the department to indicate proficiency. An average of
a little less than two-thirds of the mnaximurn over all parts of the course indicates
doubtful proficiency, and thle doubt is decided by the results of the examination.
An average considerab~ly less than twno-thiirds--say 1.8 out of 3--in all parts of the
course is considered to indicate deficiency, and an extended written examination is
considered essential to determine whether such cadlet has been able to make up the.
deficiency betw~een the timie recitations ceased and the examinations are held.

COURSE AND METHOD OF INSTRUCTION.

From 1880 to the present time (except the ga:lin of 25 days in 1870) the total t~ime
allowed all the sub~jedts of the department has been very xiear~ly the same. The
additional time given in 1879 was used first in extending the geology ; second, extend-
ing the electrics; thirdl, to embrace the subjects of physiology and hygiene. As
electricity has grown in imnportance it has been fuarther increased and the geology
shortened. At the present time the addlitions to the electricity and the physiology
and hygiene consume all1 the timie gained in 1880. Ait the time (1879) that the
instruction of the first claiss year was transferred to the second class year, it was
airranged to complete the cheniistry proper in the flrst term of the academic year.

This subject has been previously examined in at both the January and June exam-
inations, the second examination including the subjec~t-mnatter of the first~. Since
1880 the chemistry proper is finishod in one term and only one examination held in
the sul~ject. This change made available a, little time for the development of the
course. Another slight additional gain has been mnade by the exercise of a, proper
discrimination over the (iffterent parts'of the course. Instead of reqluiringS the cadets
to traverse all parts of the course three times (first, secondt, and third times over),
equal benefit and less weariness to cadets is produced by going over certain portions
only once, oitlher portions tw-ice, and only the remainder three times. These last two
changes, it will be noted, give additional opportunity but not additional time to the
department.

It is not possible from the records available to determine the exact extent of the
courses taken in the difitferent subjects of this department for more than forty years,
but during that timre the extent of the courses has g~radiually increa~sed, and at earlier
date it is pretty certain that the extent was8 still less. Since 187i9 the dlepartmuent
has had nioree time and more opportunity than previously, and the course embraces
a greater number of lessons and includes more material than at anly previous time.
The time and attention devoted to the respective stucies is now wrell propor~tioned,
but considerable modification is still poss~ible. As the subjects vary in importance
additional adljustmentsa can be made by further extension of lectures wherever
found available and by the fulrther exercise of such discrimination as is above
referred to, coupled with a correspon~ding reduction in the amlounts reqluiredt at
exam~ination.

The method of instruction is, in general, the samle that has long prevailed at the
institution. The transf'er of all the instruction of the department to the second
class year, and of all recitations to the morning hour (made 1880), allows each
instructor to devote his entire ·time at any period to one subject, to the manifest and
greatest benefit of the instruction. It permitted a perfection of arrangement in all
the details of the section-room work not before possible, adding greatly to the effi-
ciency of the instraction.

In present instruction greater importance than formerly is attached to the pine-.
tical bearingr of all that is taught. To this end, in the subjects of heat, chemistry,
and electricity, the solutions of liroblems involving the principles taught-ha&
become a marked feature of the recitation work. During the day's recitation of two·
hours in the above sub~jects, each instructor gives out fromn twelve to thirty problems.
The cadets matke an e-ffort to solve them, and the instructor exa~mines, corrects, and.
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returns them to the sec-tion at; the next recitation. In minieratlogry andl geology trays
of minerals, rocks, etc., for determination replace the problems, and each instructor
'must daily provide from eight to: ten sets of specimnens, eachi containing firomn six to
'ten varieties of minerals, rocks, or f'ossils. 'th~e mrethod now pursued has greatly
increased and concentrated the labors of the instructors, with the greatest advan--
tage to the instruction. WVhile it is certain that the course embrances more now than
formerly, and while it is thought that; as good results are obtainled over the broader
course, it is believed tha~t no greater eflf·ort is reqluired. from catdets. This belief is
based upon obaservation and the conversation of cadets, as well as npon the. reasons
for such results apparent in the facts above set forth.

A comparison between the courses and methods of' instruction at this institution
and anly other, to he of value, would first reqyuire a full consideration of the ob3jects
and of the conditions surroundcing the other institu-tion. In general, it may be saidl
that the subujects which are included in this department (excepting mineralogy and
geology) are, in inlstit~utions of eqlual standing elsewhere, taught in conlnection with
a greater proportion of labroratory practice. It is believed, however, that whe~n all
the facilities of the new academy are made available, we shall have theory and prac-
tice balanced, to the best advantage, when aill the considerations connected w~ith this
institution are just~ly weighed.

The mua~rked advantages of this department in accomplishing results may be stated
as follows:

1. The division of the class into small sections by which each instructor is enabled
to give greater individual attention to each cadet and closer personal supervision of
all the work of his section.

2. The assistance of competent, willing, and interested instructors, by which the
department is enabled to create and develop the interest of the cadets in the subjects
taught. This factor, too, keeps the department in healthy activity, and multiplies
the chance of improvement in the cou~rse of study and methods of instruction.

3. The lever of effectual compulsion which pertains to all the departments of the
institution.

The greatest defect to which the department is subject (without considering the
length of its courses) is too great a, concentration of the: courses. The same actual
time devoted to the sub~jects dtistributeda over a, longer period would be bet~ter. This
was one disadvantage that did not exrist wheim thet inst~ruct~ion. was extended over two
years. It is still possible td largelyr mitig~ate t~his de~fect by alternation of recitations
in the subjects taught in the department, thus extendling the period during which
each subject is recited u~pon. A method ffor azccomplishing this result is now under
consideration, anld will be submitted to the proper authorities in dlue time.

The necessities of the service, which preveut the retention of instructors beyond a
certain number of years, is also frequaently a check to the most efficienzt work of the
department.

S. P. TILLMIAN,
I1rofesso'r Chemnistr1y, MC er·alogy, and Geology.
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G1.
L;ECTURE SU:BJECTS PERTA'IIINIG TO THE~ D)EPARTMEN4T 01r' CHEM~ISTRY, MINERALOGY,

AND GEOLOGY.

Lectur~e 1.-Before commencing recitations beginning of academic year; general
remarks on arrangement of the section room; objects intended to be accomplished;
privileges to be accorded cadets in section rooms; rules of conduct to be observed;
~definitionl of physical sciences* branches of tbe department; chemistry de~fine~d; heat
de-fined; how to stndy the subjects; how to recite; heat a~s a branch of physics ; gen-
eral effects of heat. 

Lecturet 2.--Thermnometry; convection; specific heat (experimental illustrations).
Lectur~e 3.-Marlximum pressure and density of vapors; ebullition; liqluefaction;

evaporation; fr~eezingr mixtures (experimental ilinstrations).·
Lecture 4.-Hygrgomet~ry; condnction; radiation ; meteorological p~henomnenai (exper-

imental illustrations).

CHEMCISTRY.

Lecture 1.-ABdditional discussion and elucidation of the essential principles of
chemistry ; chemical philosophy (experimental illustrations).

Lecturle 2.--Oxygen ; hydrogeu ; watter (experimental illustrations).
Lecture 3.-Nitrogen; the atmosphere; carbon; carbon dioxide; carbon monoxide;

common hydrocarb.ons; flame (experimental illustrations).
Lrectur1e 4.--Silicon; boron; aummonia; oxides of nitrogen; nitric acid; chlorine;

hydrochloric acid; brominen-; iodine (experimental illustrations).
Lecture 5.--Sulphur; hydrogen sulphide; carbon dcisulphide; sulphurous oxide;

sulphuric acid; phosphorus (experimental illustrations).
Lectur)e 6.--Potassiumu; sodium; ammonium; barium; calcium; magnesium; alumin-

ium; zinc; iron (explanatory and descriptive of processes, illustrations).
L~ecture 7.--Coba~lt; manganese; chromium; nickel; tin; copper; lead; mercury;

gold; platinumn (explanatory and descriptive of processes, illustrations).
Letret,· 8.-HIigh explosives ; inspection of gas w~orks (dtescriptive and experimental).
L~ectur~e 9.-·Paraffin and petroleum; alcoholic liquors; ca~rbohydlrates (descriptive).

ANATOMY, HYGIENE, AND PHIYSIOLOGY.

Lect~ure 1.-Invovinrg matters likely to be of ulse in the service-exrperience of o~fficers;
freque~nt~ly de~liveredA byr one? of the- assistaRnt su~rgeons; two, pertaining to this subject
given during the year 1895-96.

ELECTRICITY.

Lectur~e 1.-Fr1ictional electricity (illustrations).
Lectur~e 2.--Naturail and artificiail magnets; the needle ; comlpass; cell; local action;

amalgamation (slide illustrations).
Lrecturle 3.--Batteries; galvainometers (exiperiments).
Lecture 4.--Faradlay's discoveries; induced currents ; induction coils (exper~iments).
Lectucre 5.--Lines of force; field of force (slidle illustrations).; magnetic rotations

(exp'lanation of).
~Lectur~e 6.--Explanation of diynamuo machines from models and dlrawings (for past;

two years delivered by Lieutenant Davl~is, senior assistant).
Lecntu~re 7.-ETlec~rt~ric, ligrht~ing, machines for.
-Lectur~e 8.--Lightning and lightning rods; electric discharge through vacuu~m

tubes; Roentgen photography.

GEOLOGY.

Lecture 1.--Introdluction to geology; histor~ical account of the origin, rise, and
development of the science.

Lectmo'~e 2.--Internal heat of the earth; geysers;j volcanoes; earthquake~s (descrilp-
tive, with slide illustrations of the effects of dynamical agents).

Lectu~re 3.--PaleontologyT its· relationn tor geology; origin of great classes; verte-
brates; mlammals; birds (slidie illustrations of extinct forms).

~Lecture 4.--Scienltific evidences of organic evolution.
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G2.

'Extraccts fr~om Regulations United States Miitar)y Acaddemy, giving tacbles of emp~loyment
of time, 128y1-1894, and pr~ogramm~le of cour~se of studies, 1866'-1894, in depar~tment of
chemistr~y, m~ineral~ogy, and geology.

EMPLOYMENT OF TIME.

Honrs. First class. Second class. Regulations.

12 to 1 ~..I Monday, Wednesday, Friday: Lec- Tuesday, Thursday, Saturdiay: Lee- 1 21.
tures on chemistry applied to the turns in chemistry.
a rts, or in miuerahogy and geology.

T uesd'ay, Thursday, S atu rday: Monday, Wednesday, Fri day: Paragraph 47.
Study of the same subject. Study of the salme suboject.

11 to 12 -- Tuesday, Thursday, S at ur d ay: Monday, Wednesdayt, Friday: Reel- 1825.
Recitations inl chemistry applied tations in chemistry.
to the arts, or in mineralogy.

Monday, W~ednesdaty, Friday: Tuesday, Thursday, Saturday:
Study of the same suhject. Study of the samer subject.

12 to 1 --- Monday, Wednesday, Friday: Lee- Tuesday, Thursday, Saturday: Lee- Table A.
tures in chemistry applied to the tures on chemistry.
arts, or in inineralogy and geology.

Tuesday, Thursday, Saturday: Monday, Wednesday, Friday:
Studyr of the same subject. Study of the same subject.

11 to 12 .. Study of rhetoric, and moral and Recitations and study of chemistry. 1812.
political science, and mineralo,.ry
and geology.,

12 to 1 .. Same as preceding-- - Same as preceding -- , - -.. 
2 to 4 . -.. Recitations of rhetoric, and moral-Paragraph 41.

and political science, and mineral-
ogy and geology.

2 to 4 .--- Recitations in mineralogy and greol-..1819.
ogy; tactics, or artil~lery, or s~tudy.

11 to 1-I~Recitations in chemistr~y and studyv Paragraph 41.
of same, or natural philosophy.

11u to 1-._...... ............ Recitations in chemistry, cav~alry 1851.
exercises; study.

2 to 4 .- .. Recit~ations in ethics, etc., mineral- i.-.-...---. -------.-. . Paragraph 41.
ogy and geology; infantry tactics,
artillery; studly.

11 to 1-.]--,,. -----.--- -- Recitations in electrics and chzem- 1857.
istry; cavalry exercises; study.

2 to 4 ..... Recitations in law, etc., mineralogy .1-^----.- ....--.-.-..- See paragraph
and geology; infantry tactics, etc. ; 38.
practical engineering on the field; 
study.

11 to 1 . .. ..- ---.--. . .---.- Recitations in chemical physics and 1866.
chemistry; cavalry exercises;

-study.

.2 to 4 -..,.. Recitations in ethics and law; mmn .. ,,. .,-- . .--. ..-. ~IParagraph 41.
eralogy and geology ; ordnance and
gunnery; cavalry tactics; study.

11 to 1 .......... ..~~.... ... Recitations in chemical physics and 1873.
chemistry; cavalry exercises;
study.

2 to 4 .... 1 Recitations in ethics and law; ord- ...--.. --. .-.-.-.-.- IParagraph 40.
nance and gunnery; mineralogy
and geology; study.

11 to 1 .1-..---- --.-.--.... Recitations in chemical physics and 1877.
chemistry; cavalry exercises;
study.

2 to 4 ... - Recitations in law; ordnance a~nd..Paragraphl63;
gunnery; mineralogy and geology; s ee p a ra-
study. gr~aph 41.

11 to 1 ... ~-...----- -..-- ,-.Recitations in chemistry; chemical 1883; see para-
physics ; mineralogy and geology ; graph 40.
tacvtics; cavalry exercises; study.

Recitations inl ch~emistry; chemical 1894; see para.
phy~isics; hygiene; mineralogfy and graph 45.
geology, and in drill regulations;
cavalry exercises; study.
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G2 .--Extracts fr·om Regu~lat~ions United States M~ilitar~y Academy, givin'lg tables of emp~loy-
ment of time, 1821-1894, and pr~ogramm~ne of coarse of stuLdies, 1866-1894, in· departmenzt
of chemnistr·y, min eralogy, andc geology--Continuedl.

PROGRAMME OF COURSE OF STUDIES.

Year. Class. Departmlent. Time. Allotment of time. Regulations.

Third..~.. Second..j Chemistry, etc..-..Iit to 1 Every other week dlay, alternat- Paragraph
lug with riding. 38, Reg~ula-

tions 1866.
Fourth -- First ... l Mineralogy and g~eol- 2 to 4 Every ot her week dayr, Satur- To datefrom

ogy. day·s excepted, from Sop- July 1, 1867.
tember 1 to second week in
D~ecember, and three weeks
before June for review, alter-
nating winh ethics and law.

Third.... Second~. Chemistry-...~..-.I11 to 1 Every other week day, alternat- Paragraph
ing with riding. 37.

Fourth -- First --- Mineralogy andl geol- 2 to 4 Every other week day. Satur- Re gulations
ogy. days excepted, fr'om the close 1873.

of January; examiunation to
June 1, alternatting with
ethics and law.

Third....l Second..l Chemistry:~~..-. 111 to 1 Every otherweek dayT,alternat- Pa~ragfraph
lag with riding.. 164.

Fourth -- First ... l Mineralog~y and geol- 2 to 4 Every other week day. Sator- Regulations
ogy. days exce~pted, froso the close 1877.

of the· January examination
to June 1, alternating with
law.

Third....l Second..l Chemistry, etc.~. . 11 to 1 Every other week diay fr'om Sep. P ar agrap h
temnber· 1 to NovembLer 1. alter- 364,of Reg.
nating· with tactics; every ulations
week day2 fromi November i to 1877, asi
Januanry 1, and from the close mo d ifie d
of the semiaznnual examina- for the sec-
tion in January till the com- ondeclass of
pletion of the course. 1879-80.

Third....l Second..l Mineralogy and geol- 11 to 1 (a) Every weekL~ day from the
ogy. completion of the coulrse of

chlemistry till June 1, except
during the month of April,
and every other day during
the month of April, alternat-
ing with riding.

Third. ... Second -- Chemistry-.ii .--- to 1 ~Every week day from Septem- Paragraph
her 1 to Novem-ber 8; every 39, 1883.
other week day from N~ovem-
ber 8 till Janu-ary 1, alternat-
ing with tactics, tlhen every
week day front the close of
the semiannual. examinaation
in Janu ary till the completion
of the courses.

Third.-... Second..l Chemical physics, 11 to 1 Same as pilragraph (a) above-...
mineralogy, and ge-
ol ogy.

Third.... Second.. Chemistry..-... 11 to 1 SamewordingasinRegulations Pazragraph
of 1 881, except alteru ate~swith 44, Regfula.
drill regulations instead of tions 1894.
with tactics.

T'lhird. ... Second~. Chernicaiphysics, by- 11 to 1 Sam ~,wordlingasin the Regula-
glene, mineralogy, tions of 1883.
and geology.
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G3.

PaARAGRPHS OF TnlE RE~GULATIONS, UNITED STATES MILITARY ACADEMIY, 1821 TO
1894, WHICH RELATE TO THE~I EXTENT OF THE COURSE OF CHEMISTRY, M1NERAL-
OGY, AND GEOLOG;Y.

CHEMISTRY ANID M~INERALOGY.

The course of chemistry and mnineralogy will emnbrace--
Chemical philosophy, including theory and practice of analysis and

Par 3, H~uthe exaamination of vegetable and animal productions.
tiensU. s. P 1a pplication of chemistry to the arts, us agriculture, distilling, tan-
1821. ' fing, dyeing, bleaching, gilding, pyrotechny, etc.

Mineralogy and geology, viz: Classification and description of min-
eral substances, general strncture and classification of rocks, analysis
and uses of mninerals, view of different systemns of geology and mzin-
eralogy and an account of the minerals and geology of the, United
States.

Par. 1346, Regf- Same as in Regulations of 1821.
ulations,U. S. M.

A., 1825. ~~~CHEMIISTRY AND MINERALOGY.

The course will comprise--
Par. 31, Regula- Chemical philosophy, including the theory andl practice of analysis

tionsUSM. .2 A., and the examnination of vegetable and animal productions.
1832. Applicatfiou of c~hemisrt~ry ton t~he arts of a~griculture, distilling, tan-

ning, dyeing, bleacehing, gilding, pyrotechny, etc.
Mineralogy and geology, viz: Classification and description of mlin-

eral substances, general structure and classification of rocks, analysis
and uses of minerals, view of the diffterent sylstems of geology and
mineralogy and an account of the minerals and geology of the United
States.

CHEMISTRY, MINERALOGY,, AND GEIOLOGY.

The course will comprise--
Par. 32, Regfula- Chemical philosophy, including thre theory and practice of analysis

tions,U. S. M. A., and the examination of vegetable a~nd animal productions, electricity,
1839. and galvanism.

Application of chemistry to the artis of agriculture, distilling, tan-
ning, dyeing, bleaching, gilding, pyrotechny, etc.

Minerallogy and geology, viz: Classiticatiou and dlescription of mrin-
eral substances; general structure and classification of rocks ; analysis
and use of millerals' view of the dififerent systemns of geology, and
an account of the minerals and geology of the United States.

CHE~MISTR.Y, iMINERALOGY, AND GTEOLOGY.

TIhe course will comprise--
Par. 29, Regula- Chemical philosophy, including the theory and practice of analysis

tions, U. S. M. A., and the examination of vegretazble and animal productions, electricity,
1853. and galvanism.

Application of chemistry to the arts of agriculture, distilling·, tan-
ning, dyeing, Tbleachng,~c gilding, pyrot~echny, etc.

Mineralogy andi geology, viz,: Classificationz and description of mzin-
eral substances; general structure and classification of rocks ; analysis
and use of minerals; view 6f the d~iffereut systems of geology and
mineralogy, andl an account of the minerals and geology of the United
States.

CHEMCISTRY, MIINERALOGY, AND GEOLOG~Y.

The course will comprise--
Par. 25, Regfula. Chemical philosophy: Electrics, the theory and practice of analy-

tions,U. S. M.; A., sis, and the examination of vegetable and animal productions.
1857. Application of chemistry to the arts of ag~riculture, distillin g, tran-

ning·, dyeing, bleaching, gilding, pyrotechny, etc.
Minera~logy and geology, viz: Classification, description, and prac-

tical determination of miner~als; general structure and classification
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of rocks, uses of rocks and minerals; vie'w of the different s~ystems of
geology andl mineralogy, and an account of the minerals and geology
of the United States.

C~HEMiISTRY, MIINERALOGY, AND GEkOLOGY.

This course will comprise--
Chemical physi~cs: Mlagnetism, static and v-oltaic electricity; electrio Pa~r. 31, Regfula.

ma~gnetism; matgneto-electricity;j ther~mo-electricity ; animal electric- tions,U. S. RI. A.,
i~ty; constructionz and u~se of apTparatus illustrating the principles of 1866.
the foregoing sub~jects and their mutual relations; heat--the nature,
sources, and effects; relation betweenl thermal energy and other forces;
measuremlent and equilib~riumn of temp~era~tures; thermlal and aqueous
phenomena of the atmosphere; light as, a chemical a~gent.

Chemistry: Its general laws and language; inorganic andl organic
6hemistry;I theory of radicals, types, and substitutions; animal diem-
istry; animal nutrition; heat aznd force; relation betwreen the min-eral,
animal, and v·egetable kingdloms; applicatio~ns of chemistry to agri-
culture, fermentation, etc.

Mineralogy: Crysta~llograph'y; structure, practical dletermination,
and uses of minerals; descriptive m1-ineralogy.

Geology: Th~e earth's featui~es; classificaztiou, structure, modles ot
occurrence, andi distribution of rocks, ru'm~ veins; division of geolog-
ical history into ages; the various agents of gcologica~l changes;
geolog'y of the United States.

CILEMISTIIY, MSINPERASLOGY, ANDTI GEOL6)OG;Y.

This course will comp~risie-
Chemical physicsi: Magnetism, static and voltaic electricity ; electro- Par. 30, Begula-

mpagnetism~; magneto-electricityv; thermo-electricity, anima~ll electric- tions,U. S. M~A.,
ity; construction and use of apparatus illustratin g the principles of' the 1873.

oregoing subje~cts and their ·mutual relations; heat--its nature,
sources, and effects; relation between thermlal energy and other forces;
pmeasurement and equilibriumn of temperatures; thermal and aquneou-s
phenomena of the atmosphere; light as a chemical agent.

Chemnistry: Its general lawsg atnd language; inorganic and organic
ch emistry; theory of radicals, types, and substitution; anzimal ch em-
istry; animal nutrit~ion, heat, and force; relation between the aninal,
mineral, and vegeta~ble kingdioms; ap~plication of chemristryr to agri-
cultur~e, fermentation, etc.

~Mineralog~y: Crystallography; structure, practicanl dletermin-ation
and uzses of minierals; descriptive mineralogly.

*GeologyS: The earth's features; classification, structnure, modes of
occurrence and distributionl of rocks, rock veins; division of geologi-
cal history into ages; the various agents of geological changes; geol-
ogy of the United States.

cHE~~CIST'RY, MIN~ERALOGY, AN\D GE~OLOGY.

This course will comnprise-
Chesmicatl physics : Magn etism ; static and voltaic electrici t~y; clectro- Par. 31., Regnlas-

magrnetism; mangneto-electricity ; thermo-electricitjr; umlmal electric- tions U. S. Ri~. A.,
ity; constr~uction and ulse of apparatus illustrazting the pFrinciples of 1877.

the foregfoing subjects anld their nurtual relations; heat--its nature,
sources, and effects; relation between thermal energ~y and other forces;
measurement and equnilibriuni of temperatures; thermal and aqcueous
phenonmena of the atmosphere; light as a chemicarl agenlt.

Chemistry: Its generabl 1law and language; inoroanic andc organic
chemistry; theory of radicals, t~ypes, and substitutions; a~nima~l chem~-
istry; anmimal nutrition; heat an~d force; relation b~et~weenl the minera~l,
vegetable, andl animlal king~doms; application of chemistry to agricul-
ture, .ferumnetation, etc.

MIineralogy: Crystallography; structure, practical determination,.
~ndi uses of minerals; diescriptive minerialogy.

Gieology: The earth's features; cla~ssification, stru-cture, nuodes of
occurrence, and distribution of rocks; rock veins; division of geolog-
ical history into ages; the various agents of geological changes;
geology of the United Staztes.
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CH-EMISThtY, MINERALOGY, AND GEOLOGY.

TIhe course will comprise--
Par. 30, Regula- Chemical physics : M~lagnetism; static and voltalic electricity ; electro-

tion~s,U. S. M~A., magnetism; magneto-elec~tricity ; thermo-electricity; animal electric-
1883. ~its; construction and use of apparatus illustratiug the principles of

the foregoing subjects, their mutual relations, alnd applicattions to the
arts and sciences; he at-its nasture, sourc-es, andt effects; relation
betwveeii thermal energy and other forces; measurements and equi-
librium of temperatures; hermal and aquneous phenlomena of the
atmuosphere; light as a chemlical ag~ent.

Chemistry: Its philosophy; inoroanic and organic chemistry, theory
of radlical~s, types, and substitutions; animnal chemistry; anim:al nutri-
tion, heat, anld force; relation between. the mnineral, vegetable, and
a~nimal kingdloms; applicattions of chemistry to the ar~ts and sciences.

Mineralogyg: Crystallograp~hy; structure, practical determination,
and uses of' minerals; descriptive mineralogy and lithology.

Geology: Dylnamical, structural, and historical, with sp.ec~ial refer-
ence t~o the Unaited Stat~es.

CHEMISTrY, MINIE~RALOGY, AND GEOLOGY.

Th~e course will comnprise--
IPar. lOltegula- Chemistry: Chemical philosophy; inorganic chemistry, chemistryleions U. S. Mi. A., of the nonmestallic elements and their compounds, cheniistry of the

1883, as moqdifie metallic elements atnd their corhponnds, u~seful applica2tion s of the prin-
D~ec. 9, 1890. il o inorganic chemisitr~y; ra chemistry, chemistry o hcarbon compounds--animal chemistry, chemistry of vegetation, useBfull

applications of the principles of organic chiemistry; physiology, action
of alcohol and narcotics on the hum~an system~.

Chemical physics: H-eat, thrermometry, dilation of bodies, catlorim-
etry, produ-ction and condenlsation of vapors, latent heat, hygrometry,
conduction, radiation, relation between light and heat, thernuo-dynamr-
ics, terrestrial temperaltures, aerial mneteors, aqueouxs mleteors; elec-
tricity, fr~ictional electricity, sources of electricity, magnetismn, current
electricity, electrostatics, electro-magneti es, electrical mea surenients,
heat, light, and work from elect~ric: currents, thermo-electricity, electro-
optics, mag~neto-electricity, e·lectro-chemistry, construction andi use of
apparatus illustrating anldl in~volving· the principles of the foregoing
subjects, usefull applications of electricity.

Mineralogy: Crystallography, physical and chemiical properties of
minerals, practical determination arid use of minerals, descriptive
mine~ralogy, andc pet~rog~rapy~.

Geology: Dynamical, structural, and historical, with special refer-
enice to the U~nited States.

'cHEMJISTIIY, MINERALOGY, AND GEOLOG.Y.

The course wrill comrprise--
Par. 35,Regfula- Chemlistry: Chemnical philosophy; inorganic chemistry, chemistryt~gionU. SM. A., of the nonmetallic eleuneuts aud, their comnpounds, chemist~ry of the

1894. ~metallic elemecnts and their compounds, utseful applications of the
principles of inuorgatnic chlemistry;; organlic chemnistry, chemistry of
the, carbon compoundis-animln chemristry, chemistry of vegetation,
usefu~l applications of the principles of organic chemistry; physiology,
hygiene, actiun of alcohol and naircotics on the humana system.

Chemical physics: h-eat, thiermoinetry, dilation of bodies, calorim-
etry, production and coudbimsation of vapors, latent heat, hygrometry,
conduction, radtiation, relation between heat and light, therino-
dlynamlics, terrestrial temperatures, alerial meteors, aqueous mneteors;
electricity, frictional electricity, sources of electricity, mnagnetism,
currentf electricity, electrostatics, electro-mnagnetics, electrical ineas-
uremnents, heat, light, and work fr~om electric currents, thermo-
electricity, el ectro-op tics, magneto electricity, electro-chemistry,
constructioni and use of apparatus illustrating arid involving the prin-
ciples of the foregoing subjects, useful applications of electricity.

Mineralogy: Crystalloguraphy, physical andi chemical properties of
minerals, practical (hetermination and use of minerals, descifv
mlineralogyv and petrography. citv

Geology: Dynamical, structural and historical, with special refer-
ence to the United States.
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G4.

PARAGRAPHS OF TIlE REGULATIONS, UNITIED STA1TE:S MILITARY ACAQD-
EMY, 1821-1894, WHICH RELATE TO THI-E MAiNNET~R OFi GIVING IN-
STRUCTION IN THEII DE~PA1ITMEN1T O3F CH;EMLISTIIY, MINERLALOGY,
AND GEOL;OGY.

The course of chemistry and moineratlogy will be taught by the pro- Par. 68, Ret~ula-
fessor of these scienlces in a courrse of lectures 8and experiments to the tions, U. S. I.t A.,
first and second classes, at the rate of three lectures per week, to each,
a~ccompanietl with suitable interrogatories.

Three lectures will be delivered to the second class each week on the Par. 1377, Re f-

first part of the course of cheuilistry, and the same number to the first ulations, Us. S. n~
class on the second part of the course of chemistry and mineralogy. A., 1825.

Three lectures will be delivered each week to the second class on3 Par. 45. Regrula.

chemistry, an.nc the same numrber to the first class on muineralogy and t~ions,Uj. S. Mi. A.,

g~eology. These classes: will be separately divided (the secondl accord- 18312.
ing6 to general mnerit in chemistry) into convenieut sections for r~ecita~-
tion. The professor will be assisted in lectulringf and in hearing reci-
tations by a sufficient number of officers selected for that pur~pose.

CHEI=`MISTR'Y ANCID iMINER=ALO3GY.

Three lectures shall be delivered each week to the second class on Par. 48, Regrula.

chemistry, and the sarme numbero to the first class on mnrlg and tionsL,U. S. M. A.,
geology.. These classes wyill be separaltely dividedlth mieraogy 1819cl

ingr to general luerit, the first according to merit in chemnist~ry) into
convenient sections for recitation. The professor shall be assisted in

lecturing and in bearing recitatiolis by an assistant professor and such
other assistants selected for that purpose: as may be ,judged necessary
by the superintende~nt.

CHEUiSTRY AND MINERALOGY.

Three lectures shall be delivered each week to thle second class on Par. 48, I~tegniat-

chemistry, a~nd the same number to the first class on mineralogyg and tios~ U. S. M. A.,
geologiy. T'hese classes will be sep~arately7 divided into convenient183
sections for recitation at the commencemlent of the term, according to

"general merit;"' and after the January examination in the first class
according to mlerit in the course which shall have most recitations.
The prof'essor shall be assisted in lecturing anrl in hea.rin-g recita-
tions by suchl assistanit professors asa mayn be? judgedl necessary by the
Sulperintendent.

EILE~CTRICS, C EMi~ISTRY, MINERALOGY, A ND GE~OLOGY.

For instruction in electrics andl chemistry, the second class siha~ll be Par. 51, Regfula-

divided into sections in Septemberr accordling to "'gener alin~erit;"~ a~nd tiens U. S.1E7 M.I A,,

after the January examination a~ccorting to mer~it, in c~hemuistry.187
F'or instruction inl mineralogy· and ge~ologyS thle first class shall, inl

September, be dlividedl into sections according to merit in chemistry.
For review of these subjects the class shall be divided into sections

according to merit in ethics, etc.

CHEMICAL\I PH-YSICS, CHI-EMISTRY, MINKERALOGYT, ANI)> GEOLOGY.

For instruction in chemical ph~ysics and chemlistry the second class Par. 58. Reg~ula-
shall be dividedi into sections in September according to "'general tionls 'U. S.:6 M. A.,

merit," andl after time Ja~nuary examina~tion according to merit in .56

chemistry.
FEor instr~uction in mineralogy and geoclogy"' the: :first cla8ss shall, in

September, be divided into sections according to merit in chemistry.
For review of these sub~jects the class shall be: divided into sections
according to merit in ethics and law.
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CHEM1ICAL PHYSICS, CHEM\ISTRY, MINIERALOGY, AND GEOLOGY.

Par. 57, iRegurla. F~or instruction in chemical physics and chemistry the second classti80n5,9 U. S.M~A., slhall be divided into sections, in Septeniber, according to genera~l
meri, ad aterteJalnuary examination according to merit in

ch'emistry.
For instruction in m~ineralogy andc geonlogy t~he first, class sall1 be

divided into sections according to merit in ethics and law.

CHIEMICAL PHYSICS, CHEM~_CISTRY, MbINERABLOGY, AND) GE~OLOGYP.

Par. 58, Regula- For intruction in chemical physics and chemist ry the second classtions, U.S. MA.., shall be divided into sections, in September, according to general1877. merit, and after the January examination according to merit in
chemistry.

For instruction in mineralogy and geology the first class shall he
* ~~~divided into two equazl parts atccording to nilerit in law, andi each half

shall thten be arranged according to merit in chemistry.

CHEMISTRY, CHEMICAL PH-YSICS, MINEU~RALOGrY, AND GEOLO)GY.

*Par. 58, Regula- For instruction in chemistry, chemical physics, mlineralogfy, andtionsB U. S. M'A. geology the second class shall he divided into sections, in September,1883. ~accordling· to general merit, and after the Januatry examnination accord-
ing to merit in chemistry.

CHEMIISTRY, CHEiMICAhL PHYSICS, MI3rNERALOGY, AND) G;E:OLOGY.

Par. 64i, Regnia- For instruction in chemistry, chemical physics, mineralogy, andtions, U. S. M.A., gieologyT, the second class shall be divided into sections, in Septelnber,
1894. according to general merit, and after the January examination accord-

ing to mierit in chemnistry.

H.,
HEADQUARtTERS UNIT~ED STATES CORPS OF CAD)ETS,

West Point, iMT F., A.Ugust 24, 1896.
SlR : In accor~dance with the provisions of circular letter, dated October 3, 1895, I

have the honor to submit the following report:

HIIS'TOEICAL SK(ETCHE OF THE TACTICAL DEPARTMENTT, ET'C.
F~roml the earliest days of the Military Academy, 1802, cadets have received .racti-

cal instruction~ in tactics; it was not, however, until many years later that Congress,by act dated June 12, 1858, recognaized the department by law, and designated thecomlnanding officer of the corps or battalion of cadets as commandant of cadets and
i~nstructor of artillery, caLvalryT, andi infantry tactics.

TIhe followingS extracts, takenl from General Culhlm's history of the Military Acad-
emy and fr~om other sources, is of interesti, and has a~ connection in showying the devel-
opmnezt of thzis dtepartment :

"By the law of May 9, 1794, the grade cadet in the Army was first established, 2
being allowed to each company of the corps of artillerists and engineers. By sub-sequent acts anl increased nnumber was authorized, though none were appointed until
May 12, 1800, and but 9 up to the passage of the law of March 16, 1802, fixing thlemilitary peace establishment, by which the Corps of Engineers becalne a separatebranch of service and was Inade to constitute a military academy.' This institutionwas therefore orig~i~nallyr desiglned as a school Thr the instruction of engineers, was;
the headquarters of that corps, and the chief was cx offticio its superintendent, butas 40 cadets of artillery, as well as 10 of engineers, were attached to it, the inter-
pretation of the law did not circumscribe the function of the acadlemy, which in
fact, under engineer administration, bea n dctol sbihmt r lcadets of the Army. *ecmaneuainletbshntfrll

"'The law of April 12, 1808, authorized 156 additional cadets of artillery, dragoons,
lufantry, and riflemen, and that of January 11, 1812, providled for 64 more of artil-
lery and cavalry, maiking a total of 310, which was reduced to 260 by the act of
April 29, 1312, reorg~anizing the Acaidemy·.

;u ~ ~ ;u~~ ~- a a at
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"(The whole number of cadets attac'hed to the institution up to the latter dlate had

been only 117i, all of whom except 2 were appointed prior to Presidlent Mazdisonl's
Administration.

"'The gireatest numbh-er iu the Academy at anly time froni 1802 to 1812 was 30, and
the average for that entire period did not exceed 20.

a a a ;i· * 

",The pay of the cadets at this period was $10 a month and two raztions; the rations
w~ere comm~uted at 27 cents a da~y, out of w~hichr each cadet purchiased his food.

"Small mlesses were formed, and soldiers, hired by cadets, did the cooking.

"~In 1805 the first cadets' mess was established~, a cazptain of engineers and acting·

professor of mathematics snpervising andl presiding at each meal. This was con-
tinued but for a short period, after which and even before this time cadets were
boardled at different private boarding houses, where were requiredd to live unmarried
o~fficers.

"'Instru~ction-Fromo l 1802 to 18312 the term time varied; usua~lly beganu inl April and

ended in N~ovember; the remainder of the year the c·adets were absent. StudyS hours
after 1805 were from 8 a. in. to 1 p. in., 2 to 4 p. m., and in the evening, and drills and
practical ex~ercises froni 4· p. in. to sunrset andc occasionally before breakfatst.

* * *· *c *

"~The instrulctor~s for all purposes at any one time never exceeded four and some-
times were reduced to onle. The instruction in infa-ntryp includled the manual exercise
with the musket and the infantry drill extendingi to the school of the company:, the
drill with field pieces and mortars, and a little target pra~ctice.

"Regul~ations.-The first regulatfions were made inmmedia~tely after the opening of
the Aca~demy in 1802; were ver~y brief, and adcaptedl to the smatll reqnitrements of the
institution. After an experience of eight years a mlore extendedl code was ap~proved
April 30, 1810, and this is the basis npoii which the school rests to this dlay. These
regunlations e~stablishedt 15 to 20 years as the age of entrance; obliged cadets to
serve the UJnitedl States for f'our years unless sooner discharged; atbolishedl fur-
loughs excel't du~ring vacations or uinder p~eculiar circumstasnces; p~rescribedl the same
uniformn for all cadets of the dlifferent arms of the service, anld orda;-inedl minor rules
for interior police and discipline. Previous to the adloption of these regulations and
between 1802 andc 1810 cadets were admlnittedl to the Acadlemy without mlental or

physical examinations on any day or in any month of the year. Of the smlall nuni-
her that were present a~t any time, some had gioodl preliminary education becfore coni-
ing to WCest Point; a few were college graduates; one hadc been an officer in the
British army; anothe~r had practiced law in the supreme court of N~ew York, and
generally they had snore knowlredge and maturity of mindc than those of the present
day, bult were of all ages firom 12 to 34 years, one or tw~o being mnarriedl men with
several children.

"Q~uarter~s.-Cadets were lodged with soldiers in the old 'Long Barr~ackis' of the
Revolution (near the site of the present hotel) and were instructed in a two-story
wooden building· which served 1)0th as an acadeumy and f'or headqcuarters.

*~ * *t * * 

",Discipline.-Little can be said for the discipline during this period, except when
personally supervised by Colonel WVilliams, the su·perintendlent, but when he was out
of the service, 1803-1805, and when abse~nt on other duty, 1806-1809, great irregSularities
took place from want of proper control on the part of the commanding ofjficer, hut
more because the instructors were all civilians and fore-igners.

* *i 1 

"~July, 1810, nlo generall exatminaltion was held and no caidets graduatedt; a year
with thatt of 1816, which are the solitary blanks in its long existence that the insti-
tution did not g~raduatet any cadet. This is f li period, on account of no cadcets being.
appointed an~d the de~tail of anld dispersion of the fe~w that were attacbhed to company
and other· duties with troops away f'rom West Point, that the Academy as an educa-
tionatl inlstituntion prac~tically ceasedl to exist.

* *u *

"The law- of April 29, 1812, authorized the appointment of 260 cadets and an
academic staff. On1 the last dlay of September, 1812, there was present only one ofjficer,
a ca~ptain of engineers, and one new cadet. April 15, 1813, the Military Acadlemy,
with less than a dlozen cadets, resumed its existence.

* * * 
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"In 1814 a civilian was app~ointedl to take charge of the cadet commons.

"T'Ihe prescribedl uniform at this time was a coat and pacntarloons of blue cloth,round hat with black silk cockadce and gilt eagle, andl Jeff'erson shoes. The coat wassing~le-breasted, with one row of bullet bnttons aIndl a staiiding collar. The belts
were black, and the muskets the same as those used by soldiers, except aB lighter onefor the sna~ll boys. Eatch cadlet was expec~ted to wear a sword, but few possessed the
weapon.

"~During the su mmer of 1814 the cadets, under comnmatnd of the commanding officerof the, post and acting superintendent, made anl excursion to Governors Islalnd, NewYork Harbor, and another excursion ot' three days to New York was made in thesummner of 1816.

"~The regrulations approved July 2, 1816, under the headc of: military inlstruction,prescribed infantry and artillery tactics, practical gunnery and camp duties, andbroad and small sword exercises.

"'Pierre Thomas was the first sword master, appointed in May, 18141. Sword
exercise was only given to such cadets as were specially selected.

"The present uniform for cadets, with slight differences,, was adopted Septemiber

"CDuring the period from 181_2 to Juzly 28, 1817, when Capt. and Bvt. Maj. Sylva2nus
Tha~yer was appointed superintendent~, the course of instrnction prescribed by· Regn-lations was p~ractically ignored, except infantry andc artillery drills, which were the
acthfg supeorintendent's delight, and were well taught by himu in person, but werenecessarily limited, owing to the small number of cadets to exercise and the few
pieces of ordnance for drill and target practice.

*C .* * * r 

"There wa~s no officer dlesignated specially as instructor of tactics prior to 1818..
The acting sup~erintendent from 181.4 to 1817 was commander, professar teaching allbranches then taught, and, when need be, chaplain."

The record history of this dlepartmuent may be considered, properly speaking, todate from the time that Bvt. M'aj. and Capt. Sylvanus Thayer assumied command and
the superintendlency of the Mlilitary Academy.

He at once organized the cadets into a battalion of two companies, ofrficered
b~y members of th~eir own body, with a colonel at its hea~d and an adjutant and a,sergeant-major for his staff, and appointed an officer of the Army to command the
battarlion, as instructor of infantry ta~ctics and in soldierly diiscipline, and was respon-sible for the interior police and admzinistration.

Second Lieut. G. XV. Gardiner, of the Corps of Artillery, was detailed for this duty
temporarily Septemtber 15", 1817, and was succeeded by Capt. John Bliss, of the SixthInfatntry, April 2, 1818, who was the first commandcing· officer of the' battalion ofcadets and- instructor of infantr~y tactics. TIhe position was not known as com-
ruanda~nt of cadelts u~ntil the Regulations of 1825?. The Regulations of 1821 providedthat a captain or field officer should be detailed as instructor of infantry tactics.

These reg~ulations also provrided for the following instruction in this department:The system of infatntry tactics established for the Arumy of the United States and to
inchlude instruction in the school of the soldier, school of the company, school of thebattalion, and the evolutions of the line, the exercises and maneuvers of lightinfantry and riflenmen; the duties in camp andl garrison of privates, noncommissioned
offticers, and officers, including those of g~uard and police.

In 1818 the commanding officer of the battalion of cadets was first designated asthe inspector of the cadet commons, and the Regulations of 1825 makes him the perma-nent presitleut of the board to audit the accounts of the cadets' m~ess and board of
inspectors of supplies.

In 1821 was first introduced the study of infantry tactics as a regular course, reci-tations upo~n which were held between 2 and 4 p. in., the text-books being the rulesand regulat~ions presc~ribedl for the infantry branch of the servrice.
From 1820 to 1827 there were two assistant instructors of infantry tactics. After

that period for a number of years three were authorized, and later, 1852, four· assist-ants were authorized.
July 20, 1821, the corps of cadets made a notable sumrmer excursion to Boston, Mass.,unmier Maj. William .J. Worth, the then commandant and afterwards distinguished

gfeneral. The corps went by steamer to Albany and thence marched to Boston, wherethey spent two weeks; thence they marched to Providence, R. I., where they spentseveral days, then resumed the march to New London, Conn., having marched morethan 310 miles; thence by steamer to New Haven; after a few days' stay there they
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emb~arkedi again for New York and by steamler the same day for W7~est Point, N'. Y.,
where t~hey· arrived Septembler 25.

The Regulations of' 1825 provides for the balttalion beingi divided into f'our com-
panies, and designates the instrucltor of infantryS tactics and conmmndcinlg officer of
-the battalion of cadets as "commasndant of cadets," and first m~entions the designa-
tion of "'officer in charge,"~ antl definres his d~uties, which are practically the? same as
at present. The Reg~ulations also for the first time provides that the corns of cadets
shall be divided into as many squads as there are tables in the mess hall, and when
the signal for breakfast, dinner, and supper is sounded, these squnads will assemble
under the direction of the firtst or second carver, and shall masrch to the m~ess hail by
the superintendent of the mess hail.

The regulations of' 1829 mak~es the first mention reqluiringi explanations to be sub-
m-ittedl for offenlses; friomn this thune until 1857 all explanations were required to be
submitted inr writingf. From 1857 until 1S66 theyr were reqluireed to be submittedl ver-
bally, andl if unsatisfactory to the commandantt migfht be submnittedl in writing. From
1866 until 1892 they were all1 to be submitted in writing. From 1892 until. the presen-t
timue they may be subuuittedl verbally and in writing; if nnsatlis-factory to the commuan-
dant may be submi~ttedl in writing. From the date when written explan ations were first
reqyuiredl various forms of submnittingf the excuses ·have been prescribed. Flirst, the
formprescribed that it should be cha~racterized as "'offe~nse,' "then follows the "'excuse,"
later it wa~s known as "dielinquency,"~ then follows the "exp~lanat~ion," then as
"report;" and followed by "~explanattion;"~ finally, andl at present, the form is that
prescribed f'or o~fficial correspo~ndence in the service.

In 1837 the ftirst instructor of cavalry tactics was ap~pointled.
In 1838 the term of service of cadets was increased to eight years, unless sooner

discharg~ed.
In 1839 the regulations prescribe that during the encampment cadets of the first

class should s~tudy the evoluntions of the line in the system of infantry tactics pre-
scribed for the Army, and would recite upon and explain the same to the instructor.
Also selected portions of the General RegulaRtions of the Army should in like manner
be studied and recited up~on. This was continued1C unltil the summer of 1862.

In 1839 a sergeant a~ndl fve dlra~goons were ordered to W~est Point, N. Y., from~ Car-
lisle Barrac~ks to a~id in exercises and instruction of caldets in riding. ;Twelve horses
were supplieda by the qulartermaster's dlepartmelnt. The sergeant was discharged the
service and, as a civilian, appointed ridling umaster. At this time wyast also purchased
the necessary horses and harness for the light battery. Previous to this time cadets
hauled the pieces and carriages about by means of rope harness.

In 1840 it was provided by law that the commandler of the corps of cadets should
be either thle instructor of infatntry tactics, of cavalry and artillery, or of practical

mIn1842r enguaiones ilfirst designated an officer as inst'rutor of artillery andi cavalry
tactics.

In 1849 the regulations designated the instructor of cavalry as instructor in riding.
The ridling· master disappears in 1852.

In 1852 the register shows the "commenandat" and instructor of infantry ta~ctics
with four assistant instructors of infantry. In 1857 the regulations provide that at
the hour appointed for breakf'ast, dinner, and supper the companies would be formled
and united, and marched to mess hall by senior cadet officer present.

On June 12, 1858l, Congress first recognized the title of " commandiant of cadets,"
and provided by law that "the coummandant of cadets shall have! the local rank an4
the pay and allowances of a lieultenatnt-colonel of engineers, andl besides his other
duties shall be charged with the duties of inlstructor in the: tatctics of the three arms
of the service."

February 28, 1853: First mention of an officer as instructor in smlall arms and mil-
ita~ry g~ymnastics. The sword master was his assistant. This instruetioa was dis-
continued on April 24, 1861.

September 12l, 1859: Duringr the five year counrse, by direction of the Secretary of
War, the subjects of strategy, grand tactics, outpost duty, arm~y org~anization and

aduninisttratoioui equlitation, veterinary science were transf:erred to thle second class,
dep~artument of tactics, and the commarndtcant of cadets was directed to prepare a pro-
grarnmme for instruction. For want of proper number of assistants in th~e tactical
dlepartmlent the commandant recommended that the sub~jects strategy, grand tac-
tics, andl outpost duty be continued in the first class, dlepartmuent of enginee~ring.
This was approved October 20, 1859.

These subjects, together with infantry and cavalry tactics, were taught in the ·first
class course, to include the Jurne examnination of: 1860; after that time these sub~jects
were dliscontinu~ed in that class. After the January examjination of 1860 the above-
mentioned sub~jects were also taught in the second class, department of tactics, up to
and including the June examination of that year. F'rom Sept~emlber, 1860, until May
4, 1861, these subjects were taught in the secondc class, diepartmnent of tactics. At the
end of this time the course was~ again changed to four years, and the subjects of
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strategy, grabnd tactics, and outpost dtuty were tr~ansferred back to the first class,department of eng~ineering. The sub~jects, viz, army~ orga~nization and adirninistra-
tion and veterina~ry science were droppedl. The other sub~jects were continued inthe second-class course.

The text-books at this period were Tactics of Trhree Armus; Tactics for Garrison,
Siege, and Field Artillery; Youatt on the Horse; Mahan~z's Treatise on Advanced
Guardls annl Outposts; Jomini's Art of W\ar; ThaokrysRm·Ognzto nAdministration, and ArmyS Regulations. , cea' ryOgnzto n

While this addlcitional theoretical course wats in this department, it was, under the
commandant of cadets, taugrht as follows:

The cava~lry assistant taught ca~valry tactics, equnita~tion, and ont post dat y; the
senior infantry assistant talught infantr~y tactics, strate~y, grand tactics, and logis-
tics; the senior artillery assistant taught artillery tactics and army organization andadministration.

After May, 1861, and the return to the four-yeair course, the theoretical branches
taught in the departmenlt were those described atbov~e, and from which there has been
but little change to the present dary.

In 1863, dluringr the New York riots, there occurred aLn incident in the history ofWest Point and of this department which has never been made of record. Rumorsreached the authorities of the inte~ntion of the disorderly elemenet of New York City
to visit and destroy the Cold Springs Foundry, which at that time was the Iarg estestablishment for mnakingr guns in the couintry, andl at the same time to visit and bunrnWest Point. Ball cartridgess were issuied to cadets, and the other military resources
of the post were at once made use: of, including the issuing of arms and performning·
of guard duty by civilians and emplloye~es atttached to the Academy. Pickets ofcadets, with a field gun at each poinit, were estabblished at the south and north docksand Gees Point; the river and back roadcs at challengiing intervals were lined with
arumed sentinels. This state of armned resistanee was kiept i~p for several dlays andnights. Nuo attack was made. From this tim~e dates the present; custom of armed
sentinels patrolling the post nlight and day.

In 1873 the corps of cadets took anlother excursion from West Point to WTashing·-ton, D. C., absent several day~s participating in the ceremonies of the second inaugru-ration of General G~rant as President, Lieut. Col. and Bvt. Ma~j. Gen. Emory Upton
in conunaud. In 1876 the corps visited Philadelphia, where they spent a week onthe occasion of the centeunial celebraztion of t~he Declaration of Indegpendence,
Lieut. Col. andi Bvt. Miii. Gen. Thomas Ii. NIeill in command. The corps has inl
more recent yea~rs mande other short excursions fr-om West Point for a day or two,andlon one rather notable occasion the corps visited the World's Columbian Exposition at
Chicago in the summer of 1893, leaving WVest Point Aug ust 17, and returning to W~est
Poiut Auzgust 30, 1893, Lient. ~Col. Sam'l. M~. Mills in command.

List of commandants of cad~ets.

Time.
Name. Rank and regiment. -- ____

From-- To-

George XV. Gardiner....l Second lieutenant. Corps of Artillery --... -.. Sept. 15, 1817 Apr. 2, 1818John Bli~ss -.,,.,, Captain, Sixth infa~ntry-------------Apr. 2 1818 Jan. 11, 15u9John R. Bell..-.~~ Captain, Lig~ht Artillery-__.~~.._...~Feb: 8, 1819 iMar. 17,1820Williamn J. Worth -C p'zltain, Sejcondl Infanltry, brevet major..~... Mar. 17, 1820 Dec. 2, 1828Ethan A. Hitchcock Capt~ainl, First [nfanltry.Ma~r. 11, 1829 June 24, 1811John Fowle.~.._~ Major Third In~fantry.-------·------ iJuly 10, 15113 Mar. ii, 1818Charles F. Smith .. First lieuxtena~nt~, Second Artillery ..~.~.. IApr. 1, 1538 Sept. 1, 1542J. Addison Thomas ~,.First lieutenant, Third~t Artillery..... .. Sept. 1, 1842 I)ec. 14, 1845
Bradf~ord Iit. Aldlen.._ Captain, Fiourth Inf'antry.----·------.-IDec. 14, 18415 Nov. 1, 1852Robert S. Grnmeftt., Captain, Seventh Infantry, brevet major, U Nov. 1, 1852 July 11, 1854

S. A.
William H. T. WVal~ker.. Captain, Sixthnl . 8 Infantry-, brevet lia~utenant-colo- July 3.1, 1854 MaLIy 27, 1816
William J. Hardee . Ma.~~jor Second Cavazlry, brevet lieutenant-colonel. July 22, 1856 Sept. 8, 1860
John F. Reyvnolds .Captain. Third Artillery. brevet major.l,,.,lSept. 8, 1880 June 21, 186`1Christopher C:. Augur.. Major Thirteenth Infantry..... .~... Ang.· 26i, 1861 Dec. 5, 1861Kenaer Garrardi.._..Captain, Fifth Cavalry.Dc 5, 1861 Sept. 25, 1862Henry B. Clita . I... Major Twelfth Infantry.Oct. 21, 1862 July 4, 1864John C. Tidhball.Captain, Second Artillery, colonel volunteers, July 10, 18641 Seipt. 22, 1864U. S. A.
Henry M. Black.a.... Zjor Seventh Infantry, colonel volunteers, Sept. 22, 1864 July 1, 1870U. S. A. Emory Upton,... Lieutenant-colonel First Artillery~, brevetmajor- IJuly 1, 1870 June 1 1875

gen eral.Thomas H. Neill ., Lint~enant-colonel Eighth Cavalry, brevet July 1, 1875 June 10, 1879
uma~jor-general.Henry M. Lazelle . _,Lieutenant-colonel Tvemty-t~hird Infantry...IJuly 1, 1879 Aug. 4,1882H~enry C. H~asbrouck , Captain, Fourth Artiller~y.A-..--..,,,,. ug. 22, 1882 F'eb. 1, 1888H8amilton S. Hawkiins . Lieutenant-colonel Twenty-third Infantry....lFeb. 1, 1888 Set.1 1892Samue M. ills Captain, Fifth Artillery.Sept. 1, 1892 .... ...
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The scope of this diepartinciit in the beginninlg includled inufantry tactics, intferior·
police aiid discipline, andl thle supe\rvision of the cadret commons. The fulnctions of
the diepartment were not aLppreciably enlarged luntil the law of 1558, which made the
commndnca~nt of cadcets instructor of tacetics in the thlreec arm1Is of the service atnd
increascd for the two ye~ars followingi the theoretical cou~rse by· trantlsferring to this
d~epartmenelt the subljec~ts heretofore mnltione~d and taught in the first cla~ss, depasrt-
inen~t of eng~ineering.

The commndllantf~ of cadcits has always had~ sulperv-ision o~f the, in:struction in saber
andlt broadsw-ord exercise:, the swordl master beino' a civilian. Froml Februaary 28. 1858,
until April 24, 1861l, instruct~ion in small armls and mlili~tarty gymnallstics was added to
this instruction, and a commi~ssioned officer not at~tachled to the tactical diepartmernt~
had charge of it. After 1861 this instruction was rcturiicd to the commandant of
cadets with a civilian as sword maister, hu:t withoult gymnnastics. In 1881 an officer

of this dlepa~rtment reorganizedl gymnastics at the Academy, which instruction was
continuedl by an officer, the civilian as sword master, ulntil Februar~y 1, 1885, when
the present incumlbent was appointed and has since, nuder the direction of thle comn-
mandant of cadets, had charge of all this instruction. This step: has been an impor-
tant and most successfull one in the dievelopmelnt of this part of the instruxction. The
departmenelt has diev·ehpedl otherwise along the lines of general impr~ovement in mil-
itaryp instrnction adcoptedl and emp)loyed in the service during the past forty years, a
description of which wounld involve the hlistory of these modern methods.

The following a~re soume of the changres madce in the methods of administraztion
and changes of regulations with the aIppr~oval of the Sup~erintendtent that have
been introduced in the past four y~ears: The assemb3lingi of the offcers of the
department daily in the commandlant's office, to hear reports of the previons day;
to receive commandant's instructions for the day, interpret regulations so thiat in all
dealingis and intercourse with cadets the practice and rulings should be runiform;
ajtacjfnt excusedI froml mazking consolida~tedl morning· report, bult reqyuired, before

signing, to make note of requnired data for (letatils, etc.; revised, reduced, andl sim-
plified reports and returns requniredl from caldet compalnies and. fromt headquarterrs
corp.s of cadets to correspond with armny mlethods anld returns; made the sal~ute of
cadets to correspondl with the drill regunlations; revised, rearranged, and indexed
interior regulations, knlown as blue hook; extended the hours of cormmandant of
cadets f'or tranasctino business writh cadets:; int~rodulced verb~al explazna~tions; intro-
ducedl new form in submitting wyitten explanations to correspond with the offticial
correspondence found in the service; revised and printed the lectures for second.
class on subjects modified to read, staff, post, and company adlministration; promul-
gated rules and regulations in the use of the giymnasiulm and natattor~ium; attached
linen collar to dress an~d fatigue coat with fasten~inlgs; modififed riding trousers and
introduced leggings; discontinued wearing waist belt to church and equnipments in
quarters at Sunday morning inspection; discontinued the police inspection after
reveille and of signing a certificate perta~ining thereto; introduced the syst~em of
anlthroporuletric records andl extendledl the samne to include other classes besides the
fourth; reintrodluced the ba~ttaLlion color; introduced the regimental drill and
parade; cordagfe and application of tatckles for raising heavy weights; dunringi the
encampmnent all drills andlc instruction, except da~ncing, to takie place in the mnorning;
during the absence of the second clazss on fu~rlough all appoin·tments of sergeants
.made fromu the first class. Experience has thus fo-r confirmled good results from these
changes.

STATE~MENT OF PREiSENTl COURSE, ETC.

THEO RETI1CAL.

~Text-Bookts usedl.-Drill Regulattions, United States Infantry, Cavalry, and Artillery·;
Tidhall's Manual of Heavy Artillery; Blunt's F'iring Regulations for Small Arms;

Fitzwagram upon Horses zand Stables; Wia~gner's Service of Security and Informaz-
tion; Guard. Manual; Articles of War and United States Army Regulations. Recci-
.tations only in first, three namred, twelve recitations in infantry and tenl in artillery;

drill regulations betwveen N~ovember 5 and Decemnber 31, secondi class yecar, and, twelve
recitations in cavalry drill regulations. Feb~ruary, first class year, sections attend.-
ing in all cases on alternate dasy. Length of lessons, atbout 16 pages, and no lessons
inl review.

The hours of study and recitation are fromn 11 a. m. to 1 p. m. The length of the
recitation is one hour and the total number of hours allowedr to each subject, both
inside and. outside the sectionz roomr, is 24: for infantry, 24 for cavalry, and 20 for artil-
lery. The course is the same for all sections. Short lectures upon company, post,
and staiff administration are given to the second class from November 1 to March 1_5,
weekly, half the class attendiing at a time for one hour.

The lectures, nine in all, are printed and delivered. to the class in advance. The
lecture is read. to the section by the instructor and the hour spent in ex~plaining points
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referred to. Trhe lecture is required to be read over carefully by cadets before coming
to the lecture room; notes are not taken uponr it. The lectures are compilations fr~om
Army Regulations and Orders of theo War D~epartment, and dea~l with the f'ollowing;
subjects:

1. Instructions of recruiting officers; reports and returns.
2. Company org~anization; how muen are gainedl and disposedI of.
3. Army rat~ion.
4. Com~pany records; reports and returns.
5. Duties pertaininlg to the quartermuaster's department.
6. Subsistence and ordnance departments.
7. Property accountability.
S. Mioney accountability.
9. Duties of post treasurer and post adljutant; returns anld reports; the post

exchange .
These lectures in pamphlet form, are subsequently and before graduation given to

.the class to carry into the service.
Three lectures are given to the ~first class by the senior assistant instructor of' cay-

.alry in latter part of June and in connection wri-th tield exercises during that period.
Tihe following subrjects are treated: Preparations for field service; marching and

camping; bits and biitting (illustrated); stab~le management; the horse's foot, shoe-
ing; common diseases of the horse; the conformation and points of the horse; the
age of the horse as indlicated by the teeth, and packing the ~Moore pack saddle.

Instructions are also given to members of the first class as to the proper method.
of ma~king out the dlaily reports of a company.

In addition to the above one hour is spent daily in camp during latter half of
Jnne, when there is but little practical work, in readings and explanations of the
guard manual, Articles of W~ar, and. regulations upon the police andl governmenlt of
cadets in camrp, based upon Aruiyy Regfulations.

PuACTIcAL W~ORK cONTINUES DURING TEE F~OUR YEARS.

Firsat yea~r. -First three weeks, school of the soldier, settings up, manual, and exer
cises of the sqyuad; three drills datily. Thereafter, and u~ntil the new class is suff
ciently advanced to become part of the battalion (al period of about two weeks), two
drills dailly. In camp, from Jnne 30 to August ~28, practical instruction in militaryr
police and camp discipline. Practical instruction in guard duty from about July 4.
Fromn July 5 to August 28, artillery drill each week day, one hour; school of the
cannoneer; siege and mortars on alternate days; swimming for one hour, until all
the class ha~ve qyualified-qualification consists in the cadet being able to swim at
least ten minutes with chest stroke; inf'antry drill three-fourths of anl hour daily,
except Satuxrday and Sundaiy, in August;, school of the company. September: Infan-
try drill, school of the company, battalion, and regiment. October: Infantry exer-
cises of the sqyuadc in extende4 order half the month; the remainzing half school of
the cannoneer, siege and mortar drill, and pointing and aimning drills, small arms.
March 15 to 31: Infantry, school of the company. April: Infantry, extended order,
use of cover and battle exercises of the squad, and school of the cannoneer, siege and.
mortar drill. May : Infantry, school of the compa~ny and battalionl, close and extended.
order. From October 1 to June 1, three-four~ths of an hour daily in the gymnasium,
Sunadays excepted, use of the sword and ba;yonet, and military gymnastics.

Second yJear.-In camp June 15 to August 28; practical instruction in guard duty,
etc., same as in first year; after July 4, inst~ruction in small arms, gallery practice;
artillery drill, school of the cannoneer; instruction in cordage; infantry, school of
the company same as first year. Drill masters for the fourth class squads and gun-
ners andi chiefs of detachment for fourth class batteries. Septeamber: Infarntry,
school of the company, battalion and regiment. October: Heavy artillery, seacoast
batteryv; squnad. leaders for fourth class squads, extended. order and instruction in
small arms; range practice. November 1 to Manrch 15: RidingS, school of the trooper
on alternate day~s. March 15 to 31: Same as first year. April: Same as October.
May: Same as first year.

Trhird ylear·.-Septeumber: Same as first and second years. October: School of the
cannoneer, light artillery. NTovember 1 to May 1: Cavalry, school of the trooper,·
troop, and squadron. iMarch 15 to 31: Infantry, same as in first and second years.
April: Artillery, same as October. Ma~y: Saume as first and second years.

F2iourth year·.-Illn camp June 15 to August 28. Cavalry exercises, advance and rear
guards and outposts, latter half of June. Instructions as to the niethod of giving
commands. Practical instruction in heavy arltillery, umecha~nical maneuvers, use: of
blocks and tackles and. in light a~rtillery, school of the battery. Infantry drill,
August, as in first an4 second years and as officers, noncommiissioned officers, and.
guides of companies. September: Infantry, as in other years. October: Light artil-

1 ery, school of the battery. September to June: Cavalry, school of the trooper,
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troop, and sqjuadron. March 1i to 31: Infantnry, as in other years. April: As in
October, and infanatry extended order, battle exercises. May: lAs in other years.
Practical instruction throughout the year in the exercise and responsibilities of cotm-
mand as officers and noncomnmissioned~ of'ficers in camp, in charge of subl.divisions in
barracks and in commland of companies at infantry drill, anti of various detachments
at artillery alnd. cavalry exercises.

The members of the class before graduation are sent to visit the squatd rooms and
stables of the cavalry detachment to see the manner in which enlisted m1en are qyuar-
tered a~nd caredt for.

ORGANIZATION OF' THE DEPARTMiENT.

The department as now organized has charge of all strictly military drills andc exer-
cises and military gymrrnastics, including the s~wordl and bayonet. Trhe personnel is
as follows:

A commandant of cadets with the rank of lieutenant-colonel. He is in immediate
command of the· corps of cadets, the instructor of tactics, inspector of the cadets'
mess, presidenlt of the board of inspectors of supplies for cadets, and in charge of the
police, discipline, and admlinistration of the corps.

One senior assistant instructor of cavalry tactics, usually a captain, member of the
board of inspectors of supplies for cadets.

One senior assistant instructor of artillery tactics, usually a first lieutenant. He
is under the commandant, the inspector of clothing for cade-ts.

One senior assistant instructor of in-faintry tactics, usually a first lieutenant.
Four assistant instructors of tactics, comm~anding· the cadet compyanies, lieutenants.
One assistant instructor in cavalry, lieutenatnt.
An instructor of military gymnastics and use of the sword and bayonet, civilian;

atppointed permuan ently.,
The senior as~sistatnt instructor in calvalry and assistant -take all the drills in

The infantry and artillery drills are (livided as nearly as possaible eqlually among
the other offticers of the (lepartment.

The instruxctor in military gymunastics, etc., has charge also of the exercises in
swimming.

The four assista~nt instructors, ecumaznding· cadetf cormpnaries, conduct the infantry
drills of their companies and are responsible for the ordnance eqyuipments issued to
them.n They are also under the regulations of the Acacdemy and instructions from
the comm~uandant, directly in charge of the police and discipline of the companies.
They are required to make inspections of their companies at least twice daily before
taps, both in camp and in barracks, with freqluent inspections after taps. The offi-
cial papers of the companies pertaining to delinquencies, privileges, etc., pass
through their hands.

All the officers of the department, except the head and the senior in cavalry, form
a roster for " officer in charge." This officer is the executive head of the department
for the; day, and represents the commandant in his absence.

DESCRIPTION AND RZECITATION; CLASS REPORTS; TRANS~ERS, ETC.

For recitation the classes are divided into sections, and the system of instruction
marking, etc., conforms to the practice of the other academic departments. Weekly
class reports and exhibition of marks the same. Transfers are rarely made on
account of the small nzumber of recitations.

EXAMINATIONS, W5EIGHT OF, ETC.

The examinations are written. The standard requnired for proficiency conforms to
that prescribed in other departments. The subjects (drill regulations for the three
arms) in which recitations are prescribed have a total weight of 100 in the general
merit roll of the class.

CRITICAL REVIEW OF THE PRESENT COUJRSE, METHIOD OF INSTRUCTION, ADVAN-
TAGES, ETC.

The present course designs to give to the cadet the elements of a military educa-
tion, as comprehended in the drill regulations of the three arms of the service and
in the other mnuenals and lectures referred to in the theoretical course; and in the
practical work to impress upon him a thoroug~h knowledge and appreciation of dis-
cipline and of military police, both in barracks and in camp; to educate him in the
important qualities of attention to detail and of promptness in all his work ; togive) him the physical, t~rainingr necessary for the work and hardships he may be

5732 M~ a-9
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called upon to endure; and, in conjunction with the other departments, to instill
into his mind during his four years a~t the Academy a ·proper spirit of subordination
anti obedience: to authority and to develop his conlideuce and capacity for command.

The physical training, so far a~s it relates to workr in the gy;mnasium, aims at the
following results:;

1. To counteract by judicious and well-regulated exercise the immense mental
strain which the successful mastery of the academic course makes necessary*

2. To improve the physical and general carriage, develop strength, health, and
end~uranlce, anld

3. To develop agility, activity, and grace; also self-reliance, self-control, precision,
and accuracy.

These results are accomplished by a thorough system of progressively arranged
exercises, from which are excluded all movements of questionable value, and every
one in the execution of which the element of danger is involved.

At the beginning of each year every cadet is measured in accordance with the rules
prescribed by the American Association for the Advancement of P-hysical Education.
These measurements, nearly 60O in number, are compared with those of the average
student of the sautre age; the weak p~oin~ts are noted, and directions given as to how
they may be strengthened. Only muembers of the fourth class attend the regular
drills, but the above measurements are made for cadets of every class and the menia-
bers of the up]tper classes are encouraged to avail themselves of' the opportunity the
gymnasium aftfords.

Each class spends three of the four summers in camp, a total of about two hundred
andi ten days. T~he remainder of the four years, with the exception of two and one-
half months on fulrlou~gh am the endl of the second y~ear, is spent in barracks.

The cadets are organized, under regulations prescribed by the Superintendent,
into a battalion of four comnpanies, each comnpany composed of fractions of all four
classes. The cadet oftficers for the companies, with an adjutant~ and quarterm~aster
;for the battalion, are selected from the first class. The noncommissionedl offi6cers from
the second and third classes. The selections are made by the Superintendent, upon
.the recommendation of the commar~ndan~t, from " those ·cadets who have been most
stuxdious, soldier-like ~in the performance of their duties, and most exemplary in their
· :general dlepo~rtment."

The companies have separate quarters in barracks, separ~ate tents and company
*treets in camp, and separate tabl~es at nieals.

TIhe tents usedi in calmp ~are the reg~ulation wall tents with IlieS. Two catdets live
-in ea~ch tent, excep~t memlbers of the furth class, most of whom live three in a tent.

Tw~o cadets live in a room in barracks.
Cadets -are allowed in camp only the minimum of bedding, clothing, etc., needed

for the climate and season and consistent with a neat and soldierly appearance at all
tfim es.

The commandant of cadets and the four assistant instructors of tactics, with an
:assistant surgeon, live in camp.

All regular drills in camp are ftinished before ~1 p. m. ·During the academic ~term,
the practical work in the department is done between the hours of 4 and 6 p. in.,

with~ the exception of a, portion of the cavalry exercises and the military gymrnastics.
Two dress parades are held daily in camp, at troop and retreat, except on Satur-

day, when the troop parade is replaced by an inspection.
One dress paradle is held daily while in' barracks, at retreat, except on Satturdasy,

when it is replaced byp an inspection at 2 p. m.
A complete guard is mlainta~ined at all times in camp and the instruction in this

duty is most t~horough. During; the term in barracks a gfuard is posted in the
divisions of barracks during study hours in the evening only to preserve quiet and
to prevent cadets from visiting or from leaving the barracks without authority.

The companies are practiced with the fire engine and apparatus one week each
autumln, and are turned out for service whenever the emergency justifies it.

Cadets are formed by companies, classes, details, or sections, and the rolls called
'for all drills and exercises and for marching to meals and to recitations. Reports of
all roll calls are, rendered to the cadet officer of the day, whose duty it is to promptly
investigate every case of absence reported to him.

Regulations are prescribed by the comrmandant of cadets, approved by the Super-
intenclent, upon the arrangement of rooms in barracks, tents, in camp methods of
conducting o~fficia-l correspondence, uniform for drills, privileges and minor duties
of cadets, to more fully carry out the regulations of the Military Academy, these
regulations are bound in small book form and issued one copy to each cadet.

The mrethodl of instruction, broadly stated, may be said to be based upon the prin-
ciple of requiring each cadlet to learn by actually performing them all the duties of
a private soldier in the different arms of the service, beginning with the drill of
the recruit, and thereafter the duties of the different grades of noncommissioned
officer and of an officer, in so far as the conditions surrounding the course will permit.
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Each cadet has at some time during' the course the op~portunity of exercising corn-
~a~n(1 in all the orades of noncommissioned and comrmissioned officer u to and

including thatt of catafain of a company. The method is })rogresrsive and follows the
logic al principle of assigning to a cadet supervisionn and comnmand in anly drill or
exercise as soon as practicable after he has himself become proficient in it. To illus-
trate, the thirdl class fu~rnishes the (Irilimasters for the fourth-class squnads, school
.of the soldier. TIhese in their wrork are supervisedl by cadet offticers of the first class
and these lat~ter receive their instructions from a comlmissionedl officer, who has gen-
eral charge of the drill. Thus does the cadet have comb~inedl, almost fr~om the begin-
nin g of his course,, the ptractice of commnm~ld and the exercise of authority inl drills in
which he has become proficienit, along wtit~h the work and instruction in drills not
ySet mastered; the proportion in ~the former division increa~sing· naturally up to his
g~raduiation.

The off~icers of the depatrtmzent are assembled daily by the commandant to receive
any instruetmons he mlay desire to give themu upon the: drillslll and dties of the day;
to hear rep~orts and observations of: the previous day; to p~oint ou~t and correct errors
if any have been made; to inteerpret tactical and other· dou:btfuil' poinrts, and to adopt
absolutely uniform teaching and practice, so thaLt a~ll cadets, though the battalion be
divided for purpose of adm~lninist~rationl- inlto four companies, shall receive the same
a~nd uniform instruction throughout, so far as it is p~racticalble. This supervision of
tfhe daily work is a featuire introduced by the present heaid of the department, and
hals been of incazlculable, benefiti enabling the coummandant through these means to
kleep closely in touch with every phase of discipline andUC instruction. This system,
tfog~ether with the more recently adopted provisions of perm~ittingr cadets to submit
verbal explanations, gives tfhe commandant an opportunity of personally coming in
contact with every cadet in the corps and of learn ing his ehalractor and speci~al apti-
tudle for his work, to correct an(l point out to him the true and prop~er (lirection of
:his line of duty and its connection with the dutie~s that maly devolve upon him as an
o~fficer.

It is thus by constantly and unceasingly, patiently and earnestly placing before
the cadet his obligat~iorns tor dunty· a~nd impressiingr upon him the qulal~ities of mind and
character that constitutes the highminnded, truthfull, and conzscientious officer, that
the commandant of cadets, in my Ijudgmlent, fulfills the most impyortant part of his
many responsible durties.

Very respectfully, SAML. M. MILLS,
L~ieutenant-Colonel and Comm~c~candan of Cadets.

The ADJUTANT UNITED SrATES MILITARY ACADEMY..

1].
DEfPARTME:NT OF MODERN LANGUAGE:S,

UNITED STAT~ES MILITARY ACADEMY,
Wtest Point, N. Y., July 1, 1896.

SIR: In accordance with letter of instructions dated headquarters United States
Military Academy, West Point, N. Y., October 3, 1595, I have the honor to submit
the following report for the department of modern languages:

HISTORICAL SKETCH OF THE DEPARTMENT.

The department of modernl languages was established by the a~ct of Congress of
Jnne 23, 1879, making appropriations for the support of the Armyr for the fiscal year
ending June 30, 1880, which provided that when a va~cancy occurs .in the office of
professor of the French langfuage or in the office of professor of the Spnarish 1 languag ~ce
in the Military Academy, both these office~s shall cease, antil the remaining one of the
t~qo professors shall be profetssor of modern languxages, and thereafter there shall be
.in the MXilitary Academy one, and only one, professor of modern languages.

By the retirement; of -Prof, Patrice de Janon, professor of the Spanish language,
on June 30, 1882, and in- accordance with the provisions of the foregfoing act of Con-
gressn Prof. Geo.rge L. Andlrews, professor of the French language, became professor
of modern la~nguages. The department of modern languages, therefore, dates from
June 30, 1882.

As the present; department was established by the absorption of the department
of ·t~he panTishI;1 lan71guag by the department of the French language, its history will
rrequiree a history of the two latter departments.
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DEPARTM1~ENT OFr THEFR lENCH LANGUA~GE.

This department was established by virtue of the act of Congress, ap~proved Feb-
ruary 238, 1803, which provided that the President of the United States be, and he is
hereby, anthorized to appoint one teacher of the French languxage and one teacher
of drawing, to be attached to the Corps of Engineers, whose comlpensation shall not
exceedl the pay a~nd emoluments of a captain in the ArmyS. Section 2'7 of thle act of
Congress, approved March 16, 1802, had provided that the said Corps of Engineers,
when so organized, shall be stationed at WVest Point, in the State of New York, and
shall constitute a Military Academy.

The act of Congress, approvedi April 29, 1812, which definitely established the Mil-
itary Ac:ademy, provided that the Military Academy shall consist of the Corps of
Engineers and certain professors, in addition to the teachers of the French language
and drawming already provided :

U~nder the provisions of thle act of Congress of February 28, 1803, Francois lD~sird
Masson, a native of France, was appointed teacher of thc French language July 12,
1803, and was succeeded by his brother, Florimond Masson, April 15, 1810. On the
resignation of the latter, January 3, 1815, Claudius Berard, a native of France, was
appointed teacher, and as teacher and professor was the head of the departmrent for

`thirty-three yeatrs. The above constituted the teaching force of the department
from Feb~ruary 28, 1803, until March 1, 1818, on which date Joseph Du Commun was
appointedl sec:ond teacher of the French latnguage. The oftfice of second teacher was
not created by act of Congress, as had been the case with that of teacher, but; the
appointment was made March 1, 1818, byg virtue· of an order of the Secretary of Wvar
in P·ebruary, 1818. Pay, however, was ap-pr~opriatedl for the second teacher of the
French languzage in the successive atppropriation hills for the support of the Military
Academy, and it might therefore be said that the existence of the office was sanc-
tioned by Congress. From Ma~rch, 1818, the two teachers were designated in the
regulations and registers of the Military Academy as first teacher andi second teacher,
respectively, the first teacher being the head of the department. In 1846 the head
of the departuient was made professor by virtuxe of an act of Congr~ess app oved
Angust 8, 1846, which provided that the teacher of drawing and the first teacher of
French at the Military Academy shall herea~fter he, respectively, professor of dlrawing
and professor of the French~langua~e.

The remaining teacher (Hyacinthe U. Algnel) was, however, still designated as
second teacher until his appointment, May 16, 1848, as professor of the French lan-
guage, to succeed Professor Berard, who died May 6, 1848. From May 16, 1848, no
more teachers were appointed.

The teaching force of the department fr~om March, 1818, until the a~ppointment of
Professor Berard as professor in 1846, consisted of the two teachers, permanent officers
of the Military Academy, and such number of off~icers of the Army and cadets as was
deemed necessary detailed as assistants in the department.

in the early part of this period recommiendations and efforts were mnade at; several
times for the appointment of an additional1 teacher of the Fr·ench language, but
Congress failed to create the office. These recommer~ndations were evidently based.
on the belief, quite prevallent in that dlay, that instruction in French should be given
hy a native of France. In accordance with this belief, Th~ophile d'Ordm~ieulx, a,
native of France, was appointed an oflficer of the Army, receivingr the commission of
second lieutenant, First Infantry, and detailedt as an assistant in the department. lie
resigned De ceniber 8, 1856, having risen to the rank of captain, thoug~h serving con-
tinuously at the Academy and in the department. Since December 8, 1856, the
assistants in the department have invariably been officers of the Army detailed for
that purpose, except iii some years when cadets were detailed in addition to the
officers already serving as assistants. In 1860 the head of the department, Professor
Agnel, in his statemlent to the Congressional committee of that year, gave strong
reasons in favor of having officers of the Army as instructors in preference to having
natives, his reasons having been based both on his experience and on theory.

During the period above mentioned (from 1818 to 1846) the officers and cadets
detailed as assistants in the department were designated a~s assistan~t teachers.
From 1848, the date of the appointment of the second teacher as professor, the senior
offcer was designated as assistant professor a~nd the others as acting assistant pro-
fessors. Professor Agnel served as the head of the department from the date of his
appointment as professor, May 16, 1x48, to his dieath, Februatry 10. 1871, thus having
a service as profe~ssor of twenty-three years; or including his service as second
teacher fromi February 4, 1840, the date of his applointment, a total of thirty-one
years' service in the (leparimeut. H~e was succeeded by George L. Andrews, briga-
dier-g~eneral and bnrevet niajor-gen~eral of volunteers, a distinguished graduate of
the Miilita~ry Academly, who w\as appointed professor Febrnary 28, 1.8'71, and who
served as head of the department until its incorporation with the department of the
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Spanish language June 30, 1852. HeI then became the first professor of modern lan-
guages an(1 served as head of that department until he was retired August 31, 1892,
thus having a total service in the departments of the French language and of mode-
ernn languages of twenty-one years.

He was, suc~ceedeC~d by t~he unlder~signed, who was appointed professor of mnodern
languagSes October 1, 1.892.

The following table gives the different hleadcs of the department from its organ-
ization in 1803:

Term of service.
Apoitmn ad am. Army rank when ______-Remarks.appoitmen andname ,appointedi. From- To

Firist teachcers. (ac) 

1. F. D. Maissonl.I...... .. ~.....~ ..~~ July 12, 1883 A pr. 15, 1810
2. Flor~imosid Masson.,.~..- A.------.. .pr. 15, 1810 IJan. 1,1815 Resigned.
3. Claudtins Berard ..---..--.-..-.... Jan. 3,1815 Aug, 8, 1848 A~ppointed profes.

P~rofessor~s. (b) Isr

4.~ ~~ ~ ~~~. CluisBrrF tAug. 5, 1846 May 6,1848 Died.
Teacher of French.

5. Hyacinthe R. Ag(nel, Sec.IMy1,14 e.1,17 Do.
ebnd Teacher of Firench.

6. G-eorge L. Andrews -~~. Bre~vet ma~jor-general Fb28171Jn30182Professor of sued-
of volunteers, emn languages.

D)EPARTMIENT OF` MODE RN 
LANGUAGES. (e)

Prrofess~ors. 

7. George L. Andrews, pro -..- . .- -. Jluse 10, 1882 Aug. 11, 1892 Retired.
fessor of French.

8. Edwvard E. W~Cood.~--.- lCaptain, Eighth Cay. O ct. 1, 1892 .I.....-
airy.

a The teachership of French, created byH law of Februaryr 28, 1801.
S The p~rofessorship of French, created by law of August 8, 1846.
e The professorship of modern languages, crea~ted by law of June 21, 187i9; w~ent into effect Junze 30,

1882.

TIME ALLOTTfEI) TO INSTRUCTION IN THE FRENCH LANGUAGE.

Owing to the lack of comlplete records relating to the early years of the Military
Acadlemy, I amp unablle to give with exactness and certaiiity the amlount of time allot-~
ted to instruction in the French language previous to 1824. F'rorm 1803 until 1812 it
seems that there were no annual classes. Cadets remained at the Academy for dif-
ferent periods, varying from six months to six years, before they were graduated,
the length of time depending upon their previous prepa~ration and upon their capacity.
The teaching appears to have been mainly individual, and some ca~dets supplemented
it by private lessons. The French language seems to have been pra~ctically a volunm-
tary study, as it was not a requisite for graduation, as appears from the fact that in
some year~s the examinations therein were passed over for the reason that all the
cadets had not had the same advantages with respect to their acqluirements on enter-
ing the Academy. WTith reference to the hours of recitation, the only information
thereonz I have beenz able to obtainz is that in 1805 recita-tionzs in Fr·ench w-ere from
11 a. m. to I p. m.· (probably recitations of one hour), and alternated with drawing,
the teacher of French having, at that time, charge of the instruction in the latter
branch until the appointment of a teacher of drawing.

Although in the reorganization of the Military Acadtemy in 1812 provision was
made for annual classes, and for examinations for passing into the next class and for
graduation, yet it does not appear that these provisions were rigidly and systemat-
ically carried out until 1817. Firom the above it, should seem that the results of the
instriletion in French before: 1817 c~ould not have been uniformly satisfactory, and
it has been stated that, at the examination in 1817, but few cadets could translate
with tolerable facility the easiest French author.

From 181.7 dates the definite etstablishmlent at the Military Academy~ of annual
classes, of uniform and syvstematic instruction, of regula~r allotments of time, and of
examination for passing from class to class and for graduation.

The earliest officia~l record of a recom~mended allotment of time to instruction in
the French language appears in. the report of' the academic board made July 1, 1816,
which states what should be considered as a complete course of education at the
MilitaryS Academy. In this report it is recommended that French be studied the
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first year (fourth class) inr coinnection with English, andi that it be completed
the second year (third class). The numlber of' recitations or hours of' recitation are
nojt given, but if, as is piobable, it was intended that French should alterna~te with
Englishi in afternoon hours of recitation for the first year (fo~urth class), and that it
should have daily recitations in the forenioon~ in the seconld year (third class), it
would give about 310 recitations of one hour each. I have been unable to ascertain
whether this proposed allotment of time went into effect or not. If so, it was
changed b~y the year 1820. A commrrittee of the academic board had been appointed
MRarch 1, 1819Y, to revrise the course of' stutlies5 at the Ma~ilitary Academy, and subm1~it-
ted its report JTanuary1· 29, 1820, in which it recomme-nded thant the French language
should be, taunght daily d~uring; five days of the weeki for the first two years (-thirdl ancd
fourth classes). This would give about 360 recitations. In a commnunication to
Congress fr~om the honor~able Secretary of War, dated F;ebrurary 28, 1~20, he incloses
a report fromr the Superinte~ndent of the Miilitary Academy on the course of studies
etc., in which two adlditional teachers of French are recommlended. If they were
granted, daily attendance in French during the first year (fourth class) andl alter-
nately during the second year (third class) would be sufficient, but, with an insuffii-
cient number of teacehers for the ~two largest classes at the Academy it wcnld requnire
daily recitations for tw~o years.

In 182t4 the records show that the allotment of timne to instruction in the Ftrench
lanlguage was as follow-s: Daily recitations during the first year (fourth class) of' one
hour each, from 2~ p. m. to 4 p. in.; daily recitations duringr the secondt year (third
class) f'romu 12 m. to 1 p m,, being a total of about 400 recitations.

In 1826 this was changed, and the allotment of time was as follows: Daily reci~ta-
tions (luringr the first year (fourth class) of one hour each, fromr 2 p. m. to 4 p. In.;
recitations of one hour each from 11 a. in. to 1 p. in., alternlating with English or
history in second year (third class), being a total of about 290 recitations.

This allotment of time remained in force until 18(95, when it w~as changed to the
following: In the first year (fourth class) recitations of one hour each from 2 p· m.
to 4 p. in., froml Janzuary to Jlune, alternati~ng with English or history; dalily recita-
tions of one hour each during- the second year (third class) from 11 a. in. to 1 p. in.,·
being a total of about 272 recitations.

A letter from; the inspector of the Military Acadiemny dated July 5, 1854, was laid
before the academic board at its meeting July 8, 1854, in which the opinion of the
board was desired on an atrrafigement of st~udies for al five years' couxrse, the Secretazry
of War being dlesirous of addingf a fifth year. *The letter laid down certain' consid-
erations to be observedl, among which were "(2) N~o more time to bje given to Frencli
than at present; (5) the introduction of the Spanish langu~ag~e."

This letter was referred to a committee of the board, which submitted its report
July 28, 1854. This report, which was8 adopted by the acadlemic board anild approved
by the Secretary of War, recommended the following allotment of time to the French
lainguage: To begin the second year (fourth class) and .to have durinlg that year
daily recitations of one hour each, from 2 p. m. to 4 p. in.; in third year (third class)
to' have recitations of one hour each, from 11 a'. m. to 1 p. in., alternating with Span'-
ish· f'rom September to Januoary. T~his gave a total of ablout 238 recitations.

The arrangemen-t of studies for the five years' course went into operation Septem-
bser 1, 1854; but a~s French bega~n the second year, the abovre allotment of time for
instruction therein didl not ta~ke eff~c-t until September~l 1, 855.

At a meeting of the azcademnic board held AuTgulst 30, 1858, at letter from the'
iuspector of thle Academy wats laid before it, stating that the Secretary of WVar·
favo~redl a return to the f'our years' course, and~3 directii~g; a, reportl alnd ~progrramme of
studies to be submitted therefor. The programme submitted allotted the same'
amount of timne to French that it had before the five years' course was adopted--tha~t
is, 272 recitations.

The Secretary of Wa~Tr having suggested, among other modifications, that French
might be omitted from the fourth class course, leaving it with about 218 recitations,
the academic board recom~mended t~hat French be retainedl in the fourth class owr
account of the imp~ortance of the language, and also on acco~unt of its being one of
the best exercises for precision in thie use of language, because of the remarkable
cam'e of its structuxre and the exact sig~nificationl of its wor~ds received from some of
the most acute mlinds anld~ lucid writers. On account of tlhe above reasons and als~o'
from the diffculties atltending its acqyuire~ment and the lack of preparation in any
lanlguage on the part of most of the cadets, less 'time than proposed (272 lessons)'
should not bte allotted to it.

By direction of the Secretary of War, the five years' course was reduced to one of
four years', Mary 22, 1861. By the prog~rammre of studies that was drawn up in accord-:
ance with the above order, th~e allotument of timie to French was the same as subj-
mitted in 1858, lnamely, in thie first year (fourth class) recitations of one hour each,:
from 2 p. i. to 4p. in., fromn January to June, alternating wvith Engclish;j in the second'
year (third class) daily recitations of one hour each, from 11 a. in. to 1 p. in., being'
a't otal of about 272 reci~tations.
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By the act of Congress aIpproved Junne 16, 1866, candidates for ad~mission to the
Military Academly were required to have, in addition to the previous requirements,
iaknowledge of the elenients of Eng~lish grammar, of gieography, and of history; in
consequence, August 31, 1866, the academice hoard was directed to mlodifyT the pro-
grranune of studies so as to meet the requirements of the above act. Thea programmle
adopted and approved went into operation Ju~ly 1, 1867. It omitted-English studlies
and allotted to the French language the fbllowing amount of time: Daily recitations
of one honr each during the first yrear (fourth class) from 2 p. m. to 4 p. in.; recita-
tions of one hour each fromu 11 a. m, to 1 p. mu., alterna.ting- with Spanish, in- second
year (third class), being a total of abont 290recitations.s

English studies were restored iii 1877, and during the academic year from Sep-
teinber,, 1877, to Jnne, 1878, 60 lessons were gi~ven to the study of the Eng-lish course;
these 60) lessons were taken from the time allotted to French, so that during this
year the num~ber of recitations in French was about 2~30.

On the recommendation of thle academic boalrd at its nieeting of June 11, 1878,
approved by the Secretary of WTar, June 18, 1878, the dlepartmrent of the French
latnguage was charged with the instruction in English studies. The a~llotmenlt of
time to French was modified accordingly, June 25, 1878, and modifiedl as follows: In·
first year (fourth class), from Januazry to June, three recitations per wreek of one
hour each from 2 p. in. to 4 p,. in.; in second year (thirdl class), daily recitations of
one hour each from 11 a. m. to 1 p. in., being a total of about 280 recitations. This
allotment of time continued in force until the consolidation of the depa~rtment of the
Firenc h l an rnguagge and the department of the Spanish Ilanguagfe into the departmuent of
modern languages, Ju-ne 30, 1882.

The following table gives the various changes in the time allotted to instruction
in the French language until June 30, 1882, the alllotments previous to 1824 being
either unknown or considered as probable; from 1824 they are taken from records:

I ~~~~~~~~~~~~~~~~~~~Prepara-
I ~~~~~~~~~~~~~~~~~~~tion--time

I From I To- ecitatons toe hoareach).Number and of study at
I ~~~~~~~~~i ~~~~hours. quartersr

(two hours
_ _i..~~~~~~~~~~~~~~ per lesson).

150i 1817 Not known.
1817 1820 Probable; first year (fourth class), recitations in 90 310,. 62

afternoon, a~lternating with Eng~lish.}62
Second year (third class), recitations datily in f'ore; 920

noon.
1820 1824 Probable; first year (fou~rth class), recitatioiis 180 1 l O 2

daily five days per weekl.16 72
Secondi year (third' class), recitations daily live i180 

days per week.
1824 1826 F irst yeatr(fourth cla~ss), recitations daily in after- 180 ), 0

noon.}40 80
Second year (third class), recitattions daily in fome- 220

noon.
1826 1845 j First year (fourth class), recitations daily in after- 150o58

I Onoo..29 8
i Second year (third class), recitations in forenoon, 110 '

alternating w\ith 1Engflish~ or history.
a 1845 a~1855 First yjear (fourt~h class), recitations fi onil Janu arg 5j2 ~; 

to Juiie in afternoon, alternating with Eng'lish27 54
studies. 

Second year (third class), recitations daily in fore- 220
I noon.

/a185.5 a t1861 Five yeasrs' course adopted in 1854; wvent int~o 185 3 7
effect inFrench, September 1, 1555. Second year 23 7
(fo~urt~h class), recitations daily in af'ternoon. 

Third lyear (third classa), recitations fromt Septeni- I i 5
her to January in forenoon, alternating with
Spanish.

a1861 /b1867 Four years' course; first year (fourth class), reel- 52
tation sfr~om Januxary to June in afternoon, atlter-
nating with E~n lish.

Second year. (tbird class), recitations daily in fore- 220 272 544
noon.

(b1867 a 1877 j.First year (fourth class), recitations dazil~y in after- 180
noon.29 58

Second ;year (third class). recitations in forenoon,) 110 j~ 8
alternating with Spanish.

a c1877 a~ 1.878 During this period 60 lessons w7ere given to Fag- 210 210 4 60
i. ~~~~lish studies ·from h~'rench.

a 1878 1882 First year (fourth class), from January to June, 60 8 6
three recitations per week in aftern~oon.28 56i i ~~~Second yrear (third class), recitations dazily in fore- 220

a September 1. b July 1. c June 30.
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INSTRUC~TION, TEXT-BOOKiS, ETC.

As before stated, but litltle is known concerning the amlount andl kind of instruc-
tion in the Fcrenrch language previous to 1817. The division of tlie cadets into
annuxal classes was not strictly observedi even after 1812, nor were examinations for
passing from one class to another or for graduation systematically required. As
stated, the examinations in French were sometimes p~assedi over on the grou nd that
the cadets were not on an equality urs regards knowledtge of the languag~e when
they entered the Academy. As a result, the study of the language with respect to
application must have been practically voluntary. The a~mount of instruction
a~ppeairs to have varied accordino- to the capacity and previous krnowledo-e of thecadet and to ha~ve been muainly individual. in its character. In some cases it was
sup~plem4ented~ byr private tuition. Th'e only definite informvation I have been able to
obtain concerning the kind of instruction is that about 1814- it consisted in reading
aloudl for thle pronunciation and aiccent, and in writing friom dictation for the orthog-
raphy. There was but one teacher for all the cadets unldergoing instruction in
French. His vernapcular being that languxage, the embatrra~ssment and di~fficulties
experiiencect by the learner from di fferen ces of construction and analyrsis would neither
be appreciated noar renioved. As a result of the above circumstan ces, the examination
in 1817 atppears not to have been satisfactory.

TIhe only informa~tion that I have been able to obtain croncerning the ·text-books1
during this period is that Masson's French GrammaRr and IMasson's French Rea;der
were used in 1814.

Syst~emantic instruction, regu~lar allotment of time, requirement; of examinations,
and division of classes into sections for reci-tation date from. 1817.

M/arch 1, 1818, a second teacher of French was provided, and from that date until
the establishment of a professorshi~p of French, August 8, 1846, the instruction was
given by the two teachers, supplementedl by the dletail of such num~ber of officers
andl, at times, cadets as was req uired. From 1846i, or rather from the appointment
of Second Teacher Agnel to the l~rofe~ssorship of Frenrch, May 16, 1848, the a~ssistants
of the headlof the department were officers of the Army, suxpplemnentedl at times byca ets detaileda as in~struct~ors.

Previouxs to the January examination in 1821 the third and fourth classes in French
were examined tog ether, the sections being numbered consecutively througShout the
two classes. Be inning with the above-named examination and down to the present
day, the two classes ha'se always been examined separately, the sections being num-
bere~d conseeutuxely in each class.

The earliest record of what was considered to be the requirements of a course of
French at the Mihtitry Academy is found in the report made b~y the aca~demic board,
July 1, 1816, which st stes as follows: A course of French shall consist in pronouncing
the lanlguage tolerably, and translating from French into English, and from English
into 'reach, with a curacy.

January 29, 1820, the academic boardl adopted the report of the commrittee appointed
March 1, 1819, to revise the course of studies. This rep~ort stated the requirements
of the French course to be as folliows: The course of French shall consist in teaching
to p!ronounce that la~nguange tolerabhly, to read and translate French into English,
and to convert English into French. The elementary instruction in this department
will be conveyed nearly in a like manner to all the sections. An ext~ent of French
reading, howev·er, will be admitted in the higher sections p~roportional to their
progress andl c~apacity.

The system of relative weio-ht~s to be given the differe~nt subjects of instruction at
the Military A~cademy was first adopted June 2, 1818. The weight given to the
French lanugrage was 1, that of mathematical studies being 2.

*The earliest; official record of the text-books used in the department is that for the
year 1821-22. The text-books in use at that time 'ere as follows: In the first year,
or fourth class, \'onostrocht's French Grlammar, Murray's ~Lecteur Fran~ais, and
Gil Blas (Vol.. I); in the second year, or third class, Wonostrocht's French Graummar~,
Lecteur Fran~ais, Gil Bias (Vols. II, III, IV), and Voltaire's Charles XII. Undler the
two general h-eatds of gra-mmars and of readers the aboove text-books were changed
at varying intervatls. A complete list of the various -text-book~s used in the depart-
ment from 1821 to 1882 is given below·.

The lohlowing programme of the course in French and requirements thereof was
adopted b~y the academic board at its meeting, MaLrch 13, 184-0:

1. The elements of pronunciation, so as to impasrt a thorough k~nowledlge of all the
sounds of the lang~uage.

2. Reading with a correct pr~onunciation and the pro-per modulation of the voice.
3. French grammair in its general lprinciples and palrticular rules.
4. Exercises in English translated into French on the blackboard, so as to reduce

al~l the rules of the language to famliliar practice.
5. R~eading· and translating into English the whole of the Lepons Franpaises and

as many volumes of Gil Blas as the capacity and progress of the pupils will allow.
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6. Translating into French Murray's English Reader.
N. B.-T'his last exercise is now (1840) confined to the first section of the third class.
7. Speakring French. This can not be done except with the upper sections of the

fourth and third classes.
In 1853 the requirements were as follows: F'rench grammar; reading F~rench with

a correct, pronunciation; translating English into French and French into English
accurately.

In 1882, when incorporated with Spanish, the reqnirements were as follows:
~French latg~uage.-Grammair; reading and writing F~rench; translating (from text

and orally) English into French and French into English.
Fromt between 181'7 alndl 1821 up to 1859 instruction was imlparted by lessons

assigned in the grammar and in the read-er, the lessons varying in length and di~ffi-
cunty proportionate to the progress and capacity of the catdet. This progress and
capalcity would be indicated by the number of his section. During the recitation of
one hour certain members of the section would be givenr subjects in the grammar
lesson, comprising rules and principles and their application by illustrative exercises,
to be put upon the blackboard and explained and recited upon orally. The remain-
ing members of the section would be called upon to read the reading lesson, reading
aloud as mnuch of the French text as the time permitted and then giving the English
translation, either literal or free, as might be required. A due alternation was
observed in assigning snbjects inl grammar and in reading. Pronunciation was
acquired by the information imparted therein, and by the practice in reading and in
oral recitationz.

In 1842 an attempt was made to introduce a course of ruilitary rea~ding lby the adop-
tion of Rocquancourt's Cours lOldmentaire d'Art et di'-iistoire Militaire as a text-book
in the department, but the committee of the acad~emic board reported against it
~Marc~h 1, 1842, on the ground that its style had not sulfficieut variety, being only an
enum~eration of military events, and that it presulpposed on the part of the student
too great a knowledge: of military matters~ and extensive rceading; that literary
worTOks best possess the q~ualif~ications for stuzdyinzg a language.

In 1849 a verb book (Bolmar's) was adopted and used until 1872, which, from its
clear and systemnatic arrangemrent and ex~planat~ion of French ·verbs,R both regular and
irregular, greatly facilitated the iimstruction in that difficult subject.

In addition to the text-book usedl as a gr~ammasr, Agulel's Elementary and Practical
French Tabular System was adoptedl in 1859 and used until December· 14, 1883, when
it was discontinued on accoulnt of b~eing out of print. This roost valuable and use-
ful tex~t-book, en-tirely original in method and scope, was devised and written by
Prof. Hl. R. Agnel, then head of the departument. It had for its object the method-
ical classification of the defininlg words of the la~nguazge, the important subject of
the place and order of per~sonal pronouns, a ~scheme of derivation for the ready use
of regular and ir~regular verbs, the use of the past tenses of the indicative, the diffesr-
ence between French and English prepositions, the uzse of the subjunctivre mood,
and a course of idioms; the w~hole so framed a~s to ha~rmonlize with the portion of the
grammar rules and exercises studied simultaneously with the tables during the
whole course of instruction. Each table as successively studied was written out on
the blackboard by the cadcet from memlory, recited upon and explained by him
thoroughly in all its bearings. The practical exercises for eacrh table, arranged in the
form of question and answ~er, woere translated into French nod written out in exer-
c~ise lbooks by thle cadet while studying in quarters. These exercise books were then
given to the instructor of the section, who corrected the exiercises and returned the
book to the cadet. From 1872 these exercises were written upon the blackboard
during recitation and rec~itedi upon orally.

After the introdu~ction of the tabular system the cadets when writing a French
'verb were required to write in addition its primitive tenses.

A dle~tailed programme of the course of instruction in the French language in 1859
is given in the appendix and marked A.1

This programme, though it gives the respective lessons and course of instruction
for 238 lessons only, which was the allotment during the five years' course at the
Academy, was yet p~racticall-y the same until 1872. The text-books remained, with
the exceptio~n that a second course of idiomls was added in 1867, the same as given in
the programme, and the only differenlce was the, natural enlargement of the course
arising from the change from 238 lessons to 272 and 290 lessons.

After 1Prof'essor Andtrews became headi of the department, Februa-~ry 28, 1871, runny
changzes were made in the text-books previously used, their places being supplied by
those of more modern date and of better adaptation to the requirements of the course.
These changes are shown in the table given below. The methods of instruction were
made more uniform througfhout the classes undergoing instruction. Great thorough-
ness was required of the cadets in their comprehension of the grammatical principles

r~o forwarded.
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and rules, of the construction of the language, and accuracy in their explanat~ion
and application thereof. An accurate aud natural English tra~nslation was reqluired
int translatting from the reader, accuracy was exac~ted in pronuucia~tion and clea~rness
in euunciation, andi the average acqyuirement of the language by the cadets was con-
siderably increased, especiallyr in the sctfions below the fi~rst.

As previously stated, t~he exercises in the tabutlar system fromn 1872 wer~e no longerwritten in exercise books, but; were written upon, the, blackboard during recitation
and explained and reci~ted upon ora~lly, tlhus grivinglc more practice in pronunciation
and a better opportunity to verify· the cadet's comprehension of the sub~ject. The
method of examination was also ch~anged. Previous to January, 1873, the examina-
tionls in French were oral, each cadet, at examination being givein a subject in gram-
mar to explain and illustrate upon the blackboardl, anld also being req~uired to readin F~rench and translate orallly a portion of the course, in reading studied during the
preceding term. From the January examination, 1873, the examination in grammar
and in the tabu~lar sypstemn (as long as that text-book was usedl) was made written.
The examination in reading remained oral.

As before, the lessons during this period varied in length andl difficulty accord~ing
to the progress and capacity of the cadet.

A detailed programme of the course of instruction in the French language in·
1878-79 is given in the appendix and markedl B.' This remained practically the pro-
gramnie until 1882, with the exception of changes arising from different text-booksei
the number of lessons being the same.a

The following table gives the text-bookse used in the department of the Frenchi
language until June 30, 1882:

Year. Text-bookrs. Remarks.

1803-1.820 Mlasson's French Grammar; M~asson's French Reader-~..lNot known when these·
hooks were ~first used or
when discontinued-, hut

Trhir~d class. F Eour~th class, known that they wkereused in 1814.1821 Exercises in Wonostrocht's W onostrocht's F re acli Wonostrocht's Grammar
French Grammar* The Po- Grammar; Lecteur Fran- and the Lecteur Frangais-etry of the Lecterli'raacnnais ; 9 ais; Gil BIas, Vol. I. discontiuned hetweenlVoltaire's Chazrles XIII; Gil i 1820 and 1832, the exact:Bias. Vols. II, III, IV. year not known.1812 Berard's French Gramumar; Berard's French Grammar; Th~e exract year when:
Voltaire'so Charles XII; Gil Berardc's Legons Fran- adopted not known.Bias, Vols. II, III, 1~V. 9aises; Gil Blas, Vol. I.1841 Levizac's French Grammlar; L Ievizac's French Gr~amniar; Gil Blas discontiniued Sep-'
Berard's Lecoyls Frangaises I ]Berard'si Lecoas FEran- Itember 27, 1841; Mur-·

Gil las V~l. I IIIIV aisies; Gil BfaLs, Vol. L. ray's Reader adopted·
Murray's English Reader April 7, 1840.
(used in first section onlI I1842 Levizac's French Gr-immai Levizac'sFrenchGrammar; VoypagedcuJeuneanachar.

IBerard's Lepons F'rannaises, Beratrd's Lecons Fran- sis adopted September
Voyazge dii Jeune Anachaz- 9aasses; Voyage da Jenne 27, 1841.
5i5; (M~urray's E glisz h Auncharsis.

188 earto' ude to the j LeBrethon's Guide to the LeBrethon adopted Sep.

French L~anguage - Chap- French Languag~e; Be- temher 1, 1847~; Chapsalsal's Lecons et Modeles do, ratrd's Le~ons Fran~aises. adopted August 22, 18848
Litthratture Fran~a'se.1849 Bolmar's Levizazc's Fsench liBolinar's Leviz ac's French B olmar's Levizac anid
Grammar and Verh hSook; Gra'omnar aad erhB ook ; R~owan adopted January
Chapsal's L~econset Modeles Berard's Lepoiis Fran- 18, 1849.
de Littirature Fran also; gaises.
Rowan's Morceaux C hoisis
des Auteurs Modernes.

1852 Same, with addition of Be-Sae
rard's Legons Frau~aises.

1856--..~.Bolmar's Levizac's French Same, with addition of Spiers and Surenne's Plc-
Grammar and Verh Book; Chapsal's Legons et Mo- tionary adopted June 2,;Chapsal's Le~ons etllloddles delds do Litthrature Fran- 1816. For reference.
do Litthrature Frazn also; caitse; Spiers and Sur-
Rowan's Morceanx Choisis enn e's8 Fren ch and En glish.
des Auteurs Modernes. Dictionary. Used for ref-

erence in hotli classes.
1859.,...,Bolmar's Levizac, etc.; Row- Bolmar's Levizac, etc.; Agrnel's Tahular System

au's~orceaux, etc.; A~nel's Chatpsal's Lecons, etc.; used in manuscript from:Tahular System; Spiers and Rowan's Morceaux;, etc.; 1819. Adopted inprinted~Surenne's D~ictionary. Berard's Lei~ons, etc.; Ag- form July 1, 1865.
net's Tahnlaz- S~ysteni;
Spiers and Snrenne'sDic-~tion ary.

:Not forwarded.
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Yzear. Text-books. Remarks.

Third ~class--Continued. F ourth class-C~ontinued.

1862.--1-1Bolmar's Leviszac, etc.; Be- I Bolmar's Leviza~c, etc.; BFe-
rard's Lefons, etc.; Ch~ap- rard's Le~ens, etc.; Ag-
sal'sR Le9ons, etc.; Rowan's nd'~s Tabular System;
~Morceaux, etc.; Agnel's Spiers and Su:renne's D~ie-
Tab~ular Syct~em; Spiers and tion ary.
Surenne's DIi ctionary .

1868:--.- Bolmar's Levizlae. etc.; Chap- Bolma~r's Levizac, etc.; Be- A second conrte of idiomEs
sal's Legonls, etc.; Rowan's rard's Legons, etc.; Chap- added to the tabular sy8-
M~lorceaux, etc.; Ag~nel's sa1's Le~ons, etc-; Agnel's tern in 1867. In thsrd~'
Tabular System; Spiers and Tabular System; Spiers class Bolmar·'s Levisac,;
Surenne's Dictionary, and Surenne's Dictiona~ry. Chaplsal arnd Berazrd's L~e.'

cens, etc., were disconii-
tinned~ June 24, 1872.

1872 -. . Borel's Gratmmaire Francaise; Bhcber's Otto's French Bdcher's G~ramma~r, Read.
Reynal's Verb Bo0ok: R ow- Gramm-ar; Reynal's Verb er, ~Frenchl Pla~ys, Borel's·
an'sMorceaux, etc. ; AgSnel's Book; Bhcher's Frencli Grammlaire and Reynal's
Tabular Sysettm; Spiers and Reader; Bdcher's Collegfe Verb Bookr were adopted
Surenne's Dictionary. Series of French Plays, June 24, 1872. Bdcbier's

VolsI. I. and II; Agnel's Grammar discontinued
Tabular System; Spiers July 3, 1878.

- ~~~and Surenne's French
Dictionary., 9izl n enlsVel-Bo n

1879.K... eetels' Analytical and Pratc- KIIeetels' AnltcladRyl'VebBoad
.ticalFrench Gra~mmar ; Royg- Practiical French Grain- Bd~cher's Readler discon-l
nall's Verb Book; Borel's mar;Reyinal's Verb Book; tinned Nov. 1, 1881.
Grammaire FranF~aise; B6- Bdcher's French Reader;
cher's College Series of Agnuel'·s Tabular Systeml;
French Pla~ys. Vols. I and Spiers and Surenne's Die-
II; Rtowan's itlorceaux, etc. ; tionary.
Agnel's Tabular System;

ISpiers and Surenne's Dic-
tionary.

1882.. '... K~eetels' Analyticall and Prac- K~eetels ' Analytical and Agfnel's Tabular System
tical French Grammar; Be- Practical French Gi-am- discontinued Dec. 14,:
rdl's G;)rammaire Fran~aise: mar; Keet~etls' Analytical 1883.
Bdcher's Colleg~e Series of French Reader; Ag~nel's
French Plays, Vols. I and Trabular System; Spiers
II ; Rowan's Morceaux, etc.;: and Surenne's Dictionary.
Agnel's Tabular Systemn;
Spiers and Surenne's Dic-
tionary.

DEPARTMENT OF ~THE SPANISH LANGUAGE.

The Secretary of War directed, in a letter from the inspector of the Militarty

Acdademy, dated Julyi 5, 1854, that thd acadlemic board arrange a programme of
studies for a -five y-ears' course, and: observe therein certain~ conditions, amonig;
which was the introduction of the Spanlish language. The programme of studiesa

drawn up' byS the academic board in accordance with the above instructions: was
subjsequently approved by' the Secretary ~of War and went into operaztion September
1? 18954. The Spanishi langguageast one of the courses of insatruction at the Military:
Academy therefore dates from: September 1, 1854.'

Previous to this date, however, it appears that there had been some thought of~i

introducing the study of this latnguage. A letter from the Superintendent of ~the
Mlitar~y Academy, dated January 28, 1824, to the inspector of the Academy,

.ackinowledges the receipt of a let~ter from thie latter, in wh~lich it was stated thlt; te~e
authorities at Washington proposed to' add to the academic board two professoir~

(or teachers) of the Spanish language. In his reply the sup'erintendent states fthirb

the ob~jection to the introduction of the languag~e was the lack of time, unless: somer~
studies wiere droppedr.

fIn 1825' the. Board of Visitors ieconme~nded that instruction be given in Spanish'.'

A~lthough' the Spanish language ats a part of the course of studies dates from Sep:.
tembjer 1,; 1854i, yet from the factd that in the arrangement of studies it was pu-t ii·

the third year (third class), instruction in it did not begin' until rSep~tember 1, 1856k,
From Septembier. 1, 185fi, to' the establishment of a professorship of Spanish b'ti

Congress Febriuary 16, '1857, and until the appointment of a professor, the inistruct~ion
in that languagfe was placed und~er chairge of the' professor of thie Frenchi la~nguagei
who was styled the professor of, French and Spanish, and the department was styled~
th'edepa~rtment of French and Spanishi.

The a-ct of Congress a~ppr~oved' February 16, 1857, provided that "'there shall b'i

appointed at the Militaryv Academy, in addition to ·the' professors authorized: byr thei
existing laws, a professor of Spanish."
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Under the provisions of this act, Pattrice De Janon was appointed professor of Span-
ish July 1, 1857. With the exception of the period from September 16, 1863, to March4, 1865, during which he was out of service, Professor De Janon was the head of thedepartuient until his retirement June 30, 18382, when the department of Spanish wasincorporated with t~he department of the French language, into the departmlent of
modern languages.

Professor De Jaznon was the only professor of Spanish under the above act of Con.
gress, and his total service as head of the department extended over twenty-threeyears.

F~rom September 16, 1863, to JTuly 27, 1864, the depa~rtment was again placed undercharge of the professor of the French langua2ge. F'rom July 27, 1.864, to iMarch 4,
1865, when Pro~fessor D~e Janon returned, it was under charge, of Capt. Edward R.Platt, Second United Sftates Artillery, and major United States Volunteers, as acting
prof-essor.

The following table gives the different heads of the department from September
1, 1856:

Term of service.
Name. Army rank wrhen appointed. - -- -_ - -- / Remarks.

From-- To-

Professors8.

Ry~acintheR. Agnel. Professor of French . Sp.1 86Jl ,15 Relieved.Paitrice De Janon ... Sword master.July 1, 1857 Sept. 16,1861 Out of service.
Hyacinthe R. Agnel. Professor of French...... . Sept. 16, 1863 July 27,1~864 Relieved.

Actin~g Professor'.

Edwardi R. Platt.... Captain, Second Artillery; ma~jor, 'July 27, 1864 Mar. 4, 1865 D Io.United States Volunte~ers.
Pr·ofeassor.

Patrice Do Janon.M.j........ ~ kar. 4, 1865 June 10, 1882 Retired.

TIME ALLOTTED TO. INSTRUCTION IN THE SPANISH LANGUAGE.

When the instruction in Spanish began, Septem~ber 1, 1856, the tinse allotted to it inthe programme of stu~dies drawn up and approved in 1854 for the five years' course
was as followvs:

In the third year (third class), recitations of one hour each from 11 a. m. to 1 p.
in., alternating with French, from September to January; daily recitations of onehour each from 11 a. m. to 1 p. If. from Janurary to Jane; being a total of about 170recitati ons.

When the change fromt the five years' course to one of four years finally took effect,
September 1, 1861, the time allotted to Spanish in the new arrangemuent of studies wasats follows:

In the fourth yeatr (first class), recitations of one hour each from 11 a. m., to 1 p. in.,
alternating with riding, from September to June, being a total of about 110 recita-
tions. As Sp-anish was changed from the third year to the fourth year, the first class-
was not reached until Septemb~er 1, 1862; consequently from September 1, 1861, toSeptember 1, 1862, no instruction was given in Spanishz.In the modification of the arrangemient of the course of studies caused by discon-
tinuingS English stuxdies, which went into effect Septemrber 1, 1867, instruction inSpanish was changed romt~ the fourth year (first class) to the second year (third class),
and the following a~llotme~ntp of t~ime was made: In the second year (third class), reci-
ftations of one h~our each from 11 a. m. to 1 p. in., alternating with French, from
September to June, being a, total of about 110 recitations.

In the rearrang~ement of the couzrse of studies made necessary by the restorationof English studies in 18377, instruction in Spanish was, on the recommendation of theacadem~ic boardt, approved June 18, 1878, again changed from the second year (third
class) to the fourth year (first class), and the followin~r allotment of time was made:In the fourth y~ear (first clazss), recitations of one hour each, from 11 a. m. to 1 p. in.,
alternating with riding frolm Septemb~er to June, being a total of about 110 recitations.

:As Spanish was ch~anged~ from the second yeatr to the fouxrth year, the first class
was not reached until September 1, 1880; consequently from September 1, 1878, toSeptember 1, 1880, no instruction was given in Spanish.

This allotment of time was remaining in force Juxne 30, 1882", when the departmentof Spanish was incorporated with the department of the Frenc~h la~nguager into the
dlepartm~en-t of modern langfuages. - -------- b-~ uvvr
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TPhe follo~wingc table gives the various changes in the allotment of time to Spanish
from September 1, 1856:

I I ~~~~~~~~~~~~~~~~~Prep~ara-
Num- tion-tfime

Reciatios (oe hor eah), er of of studyat
Fr~om-- To-aios~nehu ec) recita- quarters

tions. (two hours
I ~~~~~~~~~~~~~~~~~per lesson).

Sept. 1, 1856 Sept. 1, 1861 Five years' course adopted in 1854; went into 170 340
effect in Spanish September 1, 1856. Third i
yvear (third class), recitations from Septem-
hear to January, alternatiug with French in 
for~enoon; from January to June, recitations
daily in forenoon. o 2

Sept. 1, 1.862 Sept. 1, 1868 FIour years' coulrse adopted in 1861; went into 10 20
eff'eet in Spanish Septemher 1, 1862. Fourth
year (first class), recitations in foreuoon,
a~lternatingf with riding.

Sept. 1, 1868 Sept. 1, 1880 Changfe went into effect in Spanish Septem- 110 220
her1, 1868. Second year (thlird class), reci-
tations in forenoon, alternatingw~ith Fren ch)

Sept. 1, 1880 June30, 1882 Cha-nge weut into effect in Spauish Septem- 10 220
ber 1, 1880. Fourth year (first class), reci-
tations in forenoon, alternating with riding.

INSTRUCTION, TEXT-BOOK~S, ETC.

The instruction in Spanish followed as closely as possible the same system and
methods previously described as havin,, been followed in the department of the
French laing~uage previous to the introduction of the tabxlatr system in 1859. The
examinations were oral, and conducted in the same manner as the examinations in
French previous to 1873. From September, 1857, to September, 1858, the professor
had no assistants, and was the only instructor in the department. The large sec-
tions necessitated thereby madie it impracticable to give each cadet the requisite
a~mount of individual in~struction and practice. From 1858 assistants were provided.

The reqyuirements of the coarse in Spanish until ·thfe absorption of the department
June 30, 1882, were as follows: Spanish grammar; reading and writing Spanish;
translating (from text and orally) English into Spainish and Spanaish into English.

Detailed programmes of the course of instruction in Spanish for 1876 and for 1880
aire given in the appendix and marked, respectively, C1 and D).' The latter pro-
gramme was in force Jnne 30, 1882.

The following table gives the text-books used in the department until June 30, 1882:

Year. Text-book~s. Remarks .

1856.. Third class (third year), Josse's Grammar; Romer AdoptedJune 2, 1856. Romer and Ca.
and Camacoho's Spanish Reader; Ollendorif's Oral macho's Reader discontinued July
Method as applied to Spanish hy Velazqunez. 16, 1858.

1858.. Joss~e's Grammar; Morales' Progressive Spanish Morales' Reader adopted July16, 1858.
Reader; Ollendorif 's Oral Method, etc. Josse's Gramlmar discontinued Sep.

tember 1, 1874.
1862..1 First class, same as above.
1865../ Same; Scoane's Neuman and B~aretti's Spanish Die. For reference.

tionary.
1868,. Third class, same as above.
1874..; Vingut's Guide to Spanish and English; Ollendorif's

Oral Method, etc.; Morales' Readler; Seoane, etc.
1881.. First class, same as above.
1882.. Vingrut's Guide to Spanish and English; Ollendorif's

Ordal Method, etc.; Morales' Progressive Spanish
Reader; Scoane's Neuman and Baretti's Spanish Dic.

Itionary .

ENTGLISH STUDIES.

English studies were restored as a part of the course of instruction at the Military
Academy June 26, 1877, and from that datte until June 18, 1878, were under charge of
the chaplain and professor of history, geograplhy, and ethics, although the instruct-
ors therefor, with the exception of the assisatnt professor of greogra~phy, history, and

1Not forwarded.
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:ethics, w~ere takren from the department of French. JTune 18, 1878, the instruction
in English studies, was placedl under charge of the professor of French, who from
that date, and until the organlization of the depatrtment of mlodern languages, was
styled the professor of French and English studies, atnd the department was styled
the department of the French langualge and Engish1 studies.

When the instruction in English stud~ies was transferred to the department of the
French laznguage, June 18, 1878, the followvingr allotmuent of time wa2s made therefor:
English studies, first year (fourth cla~ss), Sepotember to Jaunaryv, daily recitattions of
one hour each, from 2p. m. to zf p. in., being about 84 recitations; first year (fourth
class), .January to June, recitations of one houir each, from 2 p. mn. to 4 p. in., two
days each w·eeki, being about 4') recitations; a total of 124 recitations, with a prepa-
ration of two hours' stuldyT in quarters for eacbh lesson, or two hundlred and forty-
eight hours. This allotmenzt was in force: at the: org~anization of the department of
modern lang~uages.

English studies from June 18, 1878, compnrisedr inst~ruc.t~ion in Elnglish! grammaLlir,
rhetoric, aud complosition. aud the use and nieaningf of words and constructions.
Ha~rt'sj Rhetoric andl Abbott and Seeley's Engrlish Lessons for English People had been
nsed as text-books du~ring· the arcademic year 1877-78. Th~ese two books were

-retainedl, and to them was added, July 3, 1878, Whitney's Essentials of English
Grammaltr. Abbott's How· to WTrite Clearly was added to the above, January 16, 1880,
aud was used inl place of certain portions of English Lessons for English People.

The abovec text-books continued in use to the date of the organization of the
department of mnode:rn languages.

The order anld length of the lessous in Engrlish studlries a~t the, above\r dlate will ber
seen in so much of the detailed pror~amm"e for the departmnent of modern languages
for 1890 (appendled, marked E') as relates to English, the said programme having
,been in operation in 1882 as regards that braiich of instruction.

The examinations were oral at January and written at June.
The requiremen~ts of the course in English studies J~une 30, 1882, were as follows:

English grammar; rhetoric; rules and exercises on composition; stutdy of words and
sentences.

DEPARTMENT OF MODERN LANGUAGES.

The department of modern languages at its organization, June 30, 1882, was made
!to comprise the three following branches of instruction: (1) English studies; (2) the
French 'language; and (3)· the Spanish language.

The requirements in each branch were the same as those previously described
nunder the respective heads of the above three branches.

The following table gives the respective heads of the department from its organ-
ization to the present date:

Term of service.
Name. Armzyrankr when appointed. j---------- Remarks.From- To-

George L. Andrews ... Professor of French .......- June 30, 1882 Aug. 31, 1892 Retired.
Edward E. Wood-..~.Captain Eigfhth Cavalry.-.--. Oct. 1, 1892 .

TIMrE: ALLOTTED TO T'HE DIFFEi~REN1IT BRANCHES OF` STUDY.

The time allotted to instruction in English studies, the French language, and the
Spanish languagecrP a~t the. organizat~ion of the department has been given under~those
respectiv~ heads. It remained in force for a~ll the above branches until August 27,
1883, when the Secretary of War apoproved the recommendation of the academic
board of March 1_4, 1883, that the study of history be introduced and that it be allot-
ted the time hitherto allotted to Spanish from September to January in the first
class year.

From August 27, 1883, therefore, the allotment of time was as follows:
En~glish stu~dies.-Daily recitations of one hour each, from 2 p. m. to 4 p. in., Sep-

teniberr to January, fourth class year, and two recitations per week from 2 p. m. to
4 p. in., one hour each, from January to June, same year, or 124 recitations.

_French languagels-Trhree recitations per week of one hour each, from 2 p. m. to 4~p. in., from January to June, fourth class year, or 60 recitations. Daily recitations
of one hour each, from 11 a. m. to 1 p. in., from September to January, third class
year, or 220 recitations, beingf a total of 280 recitations.

Spa~nishe langucage.-Recitations of one hour each from 11 a. m. to I p. in., alter-
nating with riding, from January to Junle, first class y0ear, or 60 recitations.

-Not forwarded.
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The above allotment remainled in force until 1893. June 19, 1893, the academic
board adopted a programme rearra~nging the order and time of certain studies at the
.Military Academy, which received July 30, 1893, the approval of the Secretary of War
·for so much as related ~to the dcpartment of modern languages. The allotment of
time t~hen made to the department is the one now in force, and will be given in the
,description of the present course. This new programme took effect 8eptember 1,
1893, for English studies; Jasnuary 1, 1894, for the French langua~ge; March 1, 1895, for
the pa~nrTish la~ngae

The first class, however, still continued uxnder the previous programme as regards
time, lessons, and text-books, until June, 1896, both the third and first classes,
therefore, undergc~iloin instruction simuzltaneously during the years 1895 and 1896.

The followming ~·ta;ble givies the changes in the tunel allotted from June 30, 1882,
,exclusive of the present arrangement:

Preparar-
I~~~~~~~~~~~~~~~~~~~~ tion--timne

From-- To-- Recitations (one hour~ each). Number ad o stndy ati e cs~(tw co hou\rs~~----~ 1

~Jnne130, 1882 I Sept. 1, 1881 Engrlish studiies: First year (fou~rth 124 124 248
class), recitations dail~yin afternoon,
September; to Januazry; January to
June, two recilations per nreek: in

i.., do-..French language:atl~ o First year (fourth 60 

~~~~class), Januxary to June, threerei28 16
Itations per week in af'ternioon.20
Second year (third classa), September to l 2

June, daily recitations inl forenoon.
Jan. 1.,1884 Spanish language: Fourth year (first 110 10 20

Iclass), September to June, alternat-
lug with riding, in forenoon.

Sept. 1, 1881 Sept. 1, 1891 English studies: First year (fourth 124 1.24 j 248
class), recitaztions daily in afternoon,
September to January; January to
June, two recitations per week in 
afternoon.

Jan. 1, 1894 French languatge: First year (fourth 60
class), Januar~y to June, three reel- 280 560
tatious per week in afternoon. to

Second year (thlird class), September to 220
Jannazrydaily recitations in forenoon.

Jan. 1, 1884 Mar. 1, 1895 Spanish language: Fourth yea~r (first 60 60 120
class), January to June, recitations
in forenoon, alternating with riding.

INSTRUcTION, TEXT-BOOKS, ETC.

From the organiz/ation of the department, June 30, 1882, to the rieorganization of
the course of studies ·therein, July 30, 1893, the instruction in English studies and
the French language followed the same methods as previously used, andi which are
described above under those ·heatds. The same tex~t-books in English studies and the
FTirench .la.tnguage remained inl use, with the exception that Agnel's Tabular System
was discontinudec December 14, 1883, on account of' having gone out of print.It
place was supplied during this period by selecting for each lesson an exercise selected
-fromn the French Reader. This exercise was given to the cadets in English and was
required to be written in French upon the blackboatrd, recited upon, and explained.
.On the introduction of new text-books in 1893, this practice was discontinued.
Rowan's Morceaux Choisis was also discontinued in 1885, and its place supplied by
Roemer's Cours de Lecture etl de Traduction.

In Sp~anish, the former text-books (Vingut's Guide to Spanish, Ollendorif's Oral
Method by Velazqnez, and Morales' Spanish Reader) were discontinued December 8,
1883, and their place supplied by the introduction of Knapp's Spanish Grammar and
;Knapp's M~iodern Spanish Readimgs. The latter were text-books of more mod~ern
date and were better adapted to the requirements of the course. Thoroughness and
accuracy were required in recitations 1)0th in gramnmar and in rea~ding, and the sys-
tem and method of instruction were made to harmonize with the system and method
followed in English studies a~nd in French.

The met~hod of ea~minat~ion in E nglislh studies and in French remained during this
period the same as before the organization of the department of modern languages,
that is to say, as follows :

Egligsh stedlies.--January examination, oral; June examination, written.
Fr~ench.-Abll examinations, both oral and wr~itten.
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In Spanish all ex~aminations were both oral and written from and including that
of January, 1883.

A detailed programme of the course of instrnction in English, French, and Span-ish, department of modern languages in 1890, is given inz the appendix and marked
E'. This programme woas in force until 1893.

Thle following table gives the differentt text-bookrs nsed in the department until
July 30, 1893:

From-- To- Third class. Fouxrth class. Remarh~s.

1882 1893-/..~,_...~.~._~~ Engflish: W~hitney's Es. Whitney's G-rammar dis-
sentials of E I gIi s h continued July 30, 1893.
Gram1-mar; H~art's Corn- Abhott & Sjeeley's IEng.-
position and Rhetoric; lish Lessons diiscon-
Ahbott & Seeley's Eng·- tinned July 10, 1893.1 ~~~~~~~~~lish Lesson~s fos- Eng·- Hiast's Rhejoric discon-
lish PeopJle; Ahhott'`~s tinned July 10, 1893.
How to Write: Cleairly.

1882 1885i Frenchl Kieetc~ls AanlySt- French: K~eetels' Ana- Agnel's Tahular Systemical and Practijcal French lytical and Practical discontinue~d Decemher
Grammar; Borel's Grain- French Grammar; Kiee. 14, 1883. Rowan's Mor-
maire Fratncaise; Bdcher~s tels9 Andzytical French iceaux C~hoisis discontin-
College Series of French i eader; Agnel's Tahu- n~ed 1881.
Plays. Vols. I and II; lar Sxstem; Spiers and
Rowan's MIorceaux Chloi- Surenne's French Dic-
sis des Anteurs Mod- tson'iryv
ernes; Age~nl's TIahular 
Systemn; Spiers and Sur-
enne's French D~ictionary. 

1885 1894 KIe;-tels' Grammuar; Borei's Kieetels' Grammar; KIee- Keetels' Reader dliscon-
Gratmmaire; aBdc her' s tels' Reader; Spiers, etc. tinned July 10, 1891. BI-Plays, Vols. I and II; cher's College Series ofRoemer's Conrs de Tra- French Plays, Vol.1I, dis-
duction etde Lecturc, continued July 10, 1893.

Vl I: and II; Spiers, 
1882 1881 Spanish (first class): Ollendorif's Oral M~ethod hy Ye- D~iscontinuedl Decemher 8,

Ilazquea; Y'inuf's Guidte to Spanish; Morales' Span- 1881.
ish Reader; Seoane's Neuman and Baret~ti's Spanish
Dictionary.

1883 1896 KZnapp's Spanish Grammar; Kinapp's Modern Sp~anish Do.
Readlings; Scoane's Neuman and Ba~retti's Spanish
Dictiona~ry.

N. B.--Spamiish in first class continued until June, 1896 1

THE PRESE~NT COURSE.

The department of modern languages at the present time comprises the followingbranches of study, taught in the following order and Hith the following allotment
of time:

First. English studies. Taught in first year (fourth class) from September to
January, with daily recitations of one hour each, from 2 p. m. to 4 p. in., and witha total of 84 recitations.

Second. The French language. Taught in first year (fourth class) from January
to June, with daily recitations of one hour each, from 2 p. m. to 4 p. in., with 100
recitations; -in second year (third class) fr~om September 1 to March 1, with dailyrecitations of one hour each, from 11 a. m. to 1. p. in., with 142 recitations, or a total
number of recitations in the French language of 242.

Third. The Spanish latnguage. Taught in seconzd year (third class) from MIarch 1
to June, with daily recitatioans of one hour each, from 11 a. in. to 1 p. in., with a totalof 78 recitations.

ENGLISH STUDIES.

The requirements of the course in English studies, as given in -the academic regu-lations of 1894, are as follows: Rhetoric; rules and exercises on composition; study
of words and sentences; study of synonyms; history of the English language; his-
tory of English literature.

From the above requirements and the authorized text-books, the course in Eng-
lish studies is divided into the following subjects:

1. Rhetoric; study and use of words; rules and exercises in composition.
2. Study of synonyms.
3.3 Histonryof t~he En-glish language and literature.

'Not forwarded.
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TEXT-BOOKS.

The: text-bookis adopted, with the date of their adoption, for the course in English
studies are given below in the· order in which they are nsed. The order and numbers
correspond to the order and nnmbers of the subjects given above:

1.: Williams's Rhetoric and Composition, adopted July 30, 1893; Abbott's H-ow to
Write Clearly, adopted January 16, 1880.

2·. Smith's Synonyms Discriminated, adopted July 30, 1893.
3.- Meiklejohn's English L~anguagfe, adopted July 30, 1893.

BOOK5S OF REFERENcE:.

Rogfet's Thesaurus of Engflish Words, adopted July 30, 1893; Smith's Synonyms
Discriminated, adopted July 30, 1893; Webster's Dictionary.

The above books of reference are used as such throughout the entire conrse of the
t~hree laRnguages(T tauglrht, in the depa~)Rrtme\Pnt.~ Webster's Diction1ary is furnished to the
cade1Pts8 not; me~rely for usec in t~heir la~nguRag studcies, bult, for useA during their entire
four years at the Academy.

LESSONS.

The course in English studies comprises: 84 lessons, of which 56 are assigned to
lessons: i~n advance and: 28 to lessons in, review-.

Rh~etoric, composition, etc.-Williams's Rhetoric and Composition, from page: 1 to
bottomr of page 321; 3:1 advan~ce lessons and 16 review lessons. Abbott's Howr to Write
Clearly, rules, from top of page 14 to bottom of page 40; exercises, I, page 41. to 92,
page 59; 9 advance lessons and 4 review lessons.

The total number of lessons in the subject of rhetoric, study and use of words,
and rules and exercises in composition is 60, of which 40 are advance lessons and
20' are' review les~sons.

Study of synon~ymls.-Sm·nith's Synon~yms Discriminatted: This subj ect is begun Octo-
'ber 1, and is taught by assinficingr diaily oneA word andi its~ syno-nyms fromn the? above
date until the end of the course in languages in June of the third classn year, mak7ingr
a total' of 384 words, with their synonymns. (See requirements in French and Spanish. )
His~tory of thie Engylish langucage a~nd liter~ature: .M~eiklejohn's English Language, from:
Part III, page 271, to bottom of page 443; 16 advance lessons and 8 review lessons, a
total of 24.

The respective review lessons in Williams's Rhetoric, Abbott's Hlow to Write Clea~rly,
and Meiklejohn's English Language follow in the order named immediately after the
'last advance lesson in M~eiklejohn's English Language.

The length of each of the lessons in the course of English studies, in advance and
in review, is' given in the detailed programme or list of lessons for the fourth class,
marked ' in the appendix.

In English studies there is no differenice of course for higher and lower sections,
and the subject is taug~ht by lesson and recitation without lectures.

The total numjber of recitations in English studies being 84, each of one hour in
length, with tw~o hours' study or preparation at quarters, the total num~ber of hours
devoted to the subject is 252.

Instead of original composition, additional practice in the art of written expression
is to be given when the cadet has acquired a fair knowledge of French, short
selections from that latnguage to be given in third class year for written translation
into the best English form.

THE FE'RNCHI- LANGUAG'E.

The requirements of the course in F~rench, as given in the academic regulations of
1894, are as fol~lows : Gratmmar; reading and writing French; study and use of idioms;
military terms; transl~at~ing (fro~m text~t andc ora~lly) Einglish into French and Flirench
into English; study of English synonymls.

The instruction in French is divided into the following courses:
1. First course: First year (fourth class), January to June, daily recitations of one

hour each, from 2 p. m. to 4 p. in., with 100 recitations.
2. Second course: Second year (third class), September to Ja~nuary, daily recita-

tions of one hour each, from 11 a. m. to 1 p. in., with 102 recitations.
3. Third course: Second. year (third class), January to M~arch 1, daily recitations'

of one hour each, from 2 p. m. to 4 p. in., with 40 recitations.

THE FIEST cOURsE.

One hundred lessons; 66 ·advance,, 34 review, the proportion between advance and
review varying in different text-books.

1No forwarded.
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l~Text-bookcs.--De Peiffer's French Pronunciaztion, adopted July 30, 1893; K~eetels·'
Analytical andl Pra~ctica~l French Grammar, adopted July 3, 1878; Castar~de's Trea-
tise on the Conju-gation of French Verbs, adopted July 30, 1893; Roemer's C;onrs de
Lecture et de Traduction, Vol. I, adopted in 1885; Bi~cher's College Series of F'rench
Plays, Vol. II, adopted June 24, 1872.

Books of r·efrrle~nec-pe-spir and Surenne's French Pronouncing Dictionary, adopted
June 2, 1856.

Lecssons.-The course of lessons in the above text-books is divided into the up-per
course, or course for the first two sections; the lower course, or course for the last two
sections, and thle middle course, or course for the remaiining sections.

In De Pei~ffer's Pronunciation aud Castardde's Verb Book the lessons are the same~1
for all courses.

Do Peiffer's French Pronunciation, 2 lessons, fromr page 7 to bottom of page 31, the
bookr to b~e used afterwards as a book of ref'erence.

Castar~de's Verb Book, 60 lessons advance, 32 review, from page 1 to bottom of
page 96; same for all courses; beguxn at eighth lesson.

Keetels' Grammar, 64 lessons advalnce, 34 review; begun at third lesson. Up~per
course: From lesson 1, page 25, to end lesson 56, page 467. Midd~le course: From
lesson 1, page 25, to end of lesson 54, page 462. Lower course: From lesson 1, page 25,
to end of lesson 53, paige 448.

R~eaders, 585 lessons advance, 28 review; begun seventeenth lesson. Roemuer' s
Reader, Vol. I: Uppe~r counrse,. 80 pages;fR mliddrle course, 70 pages; lower course, 60.
pages. B~cher's P-lays, Vol. II, Les Petits Oiseaux, 65 pages, for all courses.

The length of each of the aboive lessons, in advance and in review, is given in the
detailed programme or list of lessons for the fourth class, marked F I in the appe~ndix.

sEcoNn couRsE.

One hundred and two lessons; 68 advance, 34 review, the proportion between
a~dvance and review varying in different text-books.

Te. t-·books.-Castar~cde's Treatise on the Conjugation of French Verbs; Borel's
Grmmaireir Frau~aise, adopted June 2~4, 1872; Heunequin's Lessons in Idiomatic
French, adopted July 30, 1893; RBcher's College Series of French Plays, Vol. II;
Roerner's Cours de Lecture et de Traduction, Vol. II, adopted in 1885; Revue Militaire
de l'Etrang~er,, six months' subscription each year, adopted July 30, 1893.

Biooks of' refrren~lce.-D,- e Peiffter's Frenlch Pronuncialtion, Spiers and Surenne's French
Pronouncing Dictionary.

L~essonls.-As in the first course, the lessons are divided into lessons for the upper.
course, mliddlee course, and lower course, respectivelyr, except in the Verb Book, where
the lessons are the same in all the courses.

Castar'ede's Verb Book, 62 lessons atdvatnce, 40 review, fr~om pag~e 1 to middle of
page 141.

Borel's G~raminaire Fra~n~aise, 70 lessons advance, 32 review. Upper course, from
section 15 to section 119; middle course, from section 15 to section 118; lower course,
from section 15 to section 116; omissions for all1 courses, sections 73, 74, 75, 77, 78, 79,
80, 81, 86, 88, 89, 115.

fleunequin's Idiomnatic French, 51 lessous advance, 51. re-view. One lesson per day,
omitting in advance French exercises and conversationi. In review, upper course
take French exercifse and theme; the other couxrses takle thlemes only.

Readers: 70 lessons advance, 32 review. B~clier's Plays, Vol. II, Le Romran d'un
Jeune Homme, 90 pages, all courses. Roemer's RIead-er, Vol. II. Upper course, 120
pagSes; middle course, 100 pages; lower course, 70 pages.

Revue Jvlilifaire dle l'l~itranger, one lesson per wveek; no review lessons. Upper
course, 3 pages per lesson; ufiddle course, 29 pages per' lesson; lower course, 2 patges
per lesson. The length of each of thle above lessons, in advance and in review, is
given in the detailed programme or list of lessons for the third class, marked Gi' in
the Appendix.

rnInn counsa.

Forty lessons; all advance; no review.
Text-boo ks.--C astar?~ de's Treati se on the Conj ugation of French Verbs; E dgren's

Comnpendious French Gramminar, adopted July 30, 1893; Hen nequin's Lessons in
Idiomatic French; Roem er's Cou~rs de Lecture et de Tradu~ction, Vol. II; Revue M~i-
litaire de l'letranger; Monday Daily Fkigaro, three months' subscription each year;
adopted July 30, 1893.

Book~s of~ re~fer~eace.-De Peiffer's French Pronunciation ; 8piers and Surenne's F'rench
Dictionary.

' Not forwaarded7.
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Lessons.--As in the -first and second courses, the lessons are divided into lessons for
the upper, middle, and lower courses, respectively, except in the verb book, where
the lessons are the same in all courses.

Castar~de's Verb Book, 40 lessons, no review, from page 50 to bottom of page 141.
Edgren's Grammar, 37 lessons advance, 3 review; selected portions of text to para-

graph 171, page 110; thence to end of page 249. Exercises shortened for two lower
courses.

H~enneqjuin's Idioms, 1 lesson per day, 40 lessons, no review; composition omitted
and exercises shortenred for two lower courses.

Readers, no review. Roemler's Reader, Vol. II. Upper course, 4 pages per lesson g

midde curse, 3air paes per lesson; lower course, 3 pages per lesson.
Reve Mlitirede '15tranger, 4 lessons per week, 32 lessons. Upper course,4

pages per lesson; middle course, 3& pages per lesson; lower course, 3 pages per lesson..
Monday Daily Figaro, three months' subscription yearly; I lesson per week; no

lesson assigned; reading at sight.
Dicta~tion exercises are given once a week throughout the third-class course, and

sight reading is practiced whenever time is available.
The length of each of the, above lessons is given in the detailed prog~ramme or list

of lessons for the third class, mnarked G ' in the appendix.
The three courses of the French language are taught by lesson and recitation wit~h-

out l~ectaures.
The total number of recitations in the French language being 242, each of one hour

in length, with two hours of study or preparation at quarters, the total ~number of
hours devoted to the subject is 726.

THE SPANISH LANGUAGE.

The requirements of the course in Spanish, as given in the Academic Regulations
of 1894, are as follows: Grammuar; reading and writings Spanish; translating (from
text and orally) E~ngrlish into Spanish and Spanish into Engrlish; study of English
syn onzyms.

There is one continuous course of 78 lessons; 52 advance, 26 review, the proportion
varying in di-fferent text-books.

T'ext-books.-K~napp's Spanish G~rammar, used as verb book and for pronunciation,
adopted December 8, 1883; MonsantI*o and Languellier's Spanish G~rammar, adopted
July 30, 1893; Maintilla's Spanish Reatder, No. 3, adopted July 30, 1893; Eco de Madirid,
adopted July 30, 1893; K~napp's Spanish Readings, adopted Decemuber 8, 1883.

Books of r·ef~,erece.-Seoa~ne's Neuman audil Baretti's Spanish Dictionary, adopted
in 1865.

L~essonzs.-T'he course of lessons in the above text-books is divided into the upper
course, or course for the first two sections, and thle lower course, or course for the
remnaining sections. The lesson in pronunciattion from Knapp's G~ralmmar and the
lessons in verbs from the same text-book are the same for both courses.

Knapp's Giramniar, pronunciation, 2 lessons, from page 1 to paragraph 56, page 20,
and ·to he used afterwaF~rds for reference.

K~napp's G~rammar, verbs, 52 lessons advance, 22 review; from Haber, page 162, to
end of paragraph 554. Intermediate review in four lessons of the first eight lessons
in verbs; begun at fifth lesson.

Grammasr, 49 lessons advance, 27 review; begun at third lesson. Monsanto and
Languellier, one lesson daily, omitting lessons 24, 26, 32, 33, 34, 35, 38, 39, 40, 50, 53, 54,
56, 57, 60, 62; the themes are shortened in the lower course. Knapp's Gratmmar, par-
agraphs 406 to 412 and paragraph 706; 47 lessons advance, 18 review; begun at
fourteenth lesson.

Readers, 47 lessons advance, 1 review. Begun at fourteenthlesson. Upper coarse:
Mantilla's Reader, 20 pages; Eco de Madrid, 35 pages; K~napp's Reader, 50 pages.

Readers, lower course: Mautilla's Reader, 15 pages; Eco de Madrid, 35 pages;
Knapp's Reader, 40 pages. Intermledliate review, in two lessons, of the first four
lessons in reading.

The length of ealch of the above lessons, in a~dvanzce and in review, is given in the
detailed pr·ogramme or list of lessons for the third class, marked G' in the Appendlix.

The Spanish language is taughlt by lesson and recitmitioii without lectures.
The total num~ber of recitations in the Spanish languagfe being 78, each of one

hour in length, with two bonis of study or preparation at qnacrters, the total number
of hours devotedi to the subject is 234.

ORGANIZATION OF` THE DE=PARTMENT.

The department, as now orgfanized, comprises the professor of modern languages,
head of the department, and seven assistants, who are officers of the Army that have

1No forwarded.
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'been detailed for such duty. The two senior assistabnts- are by rank assistant pro-
fessor of the French language and assistant professor of the Spanish langSuagle,
rsespectively. As two classes (third and fourth) are undergoing instruction daily in
tehe department, each one of the assistants has assigned to him for instruction th-ree
.sections, either one section of the thi'rd class andi two sections of the fouxrth class, or
-two sections of' the third class and one section of the fourth class. The. assisftant

*profe~ssor of French is the priucipal assistant as far as relates to the instruction of
tfhe fourth class, and the first and last sections in that class are assignued to him for
instruction in addition to the section assigfned to him in th~e thzird class. The: assist-
;ant professor of Spanish has simlila~r duties assigned to him in the third class, having
the first and last sections thereof:, as· a rule, in addition to the section in the fourth
cclass. The senior of the two assistant professors is a mrember of the atcademric board
annd examwining committtee, for the purpose of examinring cadets, arranging thens in
order of merit, and determuining the proficiency or deficiency in every branch of
study in the departm~ent.

The various duties of the head of the department and his assistants are as g~iven
in Article V, Academic Reg~ulations of 1894.

THE RxcrrArrON.

The section rooms are the same in size. and fo~rum as those: used in the other depatrt-
ments of instruction at the MSilitam~y Academy. The: instructor·'s seat and dlesk, on a;
raised platform, are in the center of that side of the section roomi which is opposite
the entrance door. The seats and desks of thle cadets are in two lines parallel to
those sides of the section room. which form right angles with the instructor's side,
andl arrangedl so that the two lines of cadets face each other, leatving as ranch vacant
space in the center of the roomn as possib~le. Caadets atre assigfnedl to seats in the order
of their rank in the secti~on, the senior member of the section, or section marcher,
having the seat neazres~t t~o the instructor and in the line of seats to the righit of' the
latter when facingr the door. The next inl rank has the seat next to the section
marc~her, and so on: to, the: last in. rank, who has the last seat to the left of the instructor.

The numbser of cadets in a section varies according to the size of the third and
fourth classes. Duzring the past. four years the nzumber has varied fromn nine to twelve
or thirteen. The sections are: made as e~qual as possibile in their strength, and where
it is not possible to do so the l~ower sections are given the smallest numb~er of cadets.,

The members of the section,: aflter entering, take their places in rear of their respec-
tive seats and stand at attention until the se~ction marscher reports. The section
marcher enters the room last, closes the door, and, sta~nding· in front of the instructor,
reports the section as all present or gives the names of the ab~sentees, immediately
after which all members of the section tak~e their seats. In accordance with the regu-
'lations for section rooms, opportunityp is now g~iven for members of' the section to ask
pertinent qyuestions con~cerning difficulties in the lesson of the day. Immrediately:
after this the recitation proper begins.

THIE REC~ITATION IN ENGLISH STUDIES.

In English studies as many m~embers of the section are assigned subjects for reci-
tation at the blackboard as· the si~ze of the section will permit,· reservingf one mem-
ber, and sometimes two, for qyuestions on the lesson of the day or on the lesson of
the· preceding; day. Eac~h cadet, wYhen his name is. called, takes his place in the cen-
ter of the room facing the instructor, and: standling at attention receives hi~s enuncia-
tion. H-e then goes to the particular blackboard assig~ned to him by the order in
which his name was called to receive an enunciation or snbject of recitation, the
first cadet called taking the first blackboard to the rigfht of the instructor on the
side of the room- opposite the latter, thle ot hers followving in consecutive order from
right to left. Immediately upon arriving at his proper blackboard the cadet wvrites
his name in the upper right-hand corner and nuder his name the number indicating
the order tin wrhich he received his enunciation. He then. proceeds to put npon the
blackboard the wtork called for by his: subject. He is not permitted to write out the
'subject-muatter ~of his. recitation, but is required to write the different heads thereof
in the form of a synopsis showing their relation to one another, and is reqluired to
makle the exrplanation oral~ly. At each reci-tation one memberr of the section is
required to write a synopsis of the lesson of the day and another member to write a
synopsis of the lesson of the precedinzg day. When the cadet is ready for recitation,
he indicates it by taking the pointer in his hand and standing at the black~board
fatcingi the instructor. Until the first cadet is called upon to recite at the black-
board., the time has been occupied in questioning those members of the section who
wrere not sent to the blackboardt. Tlhe cadets qyuestioned make their recitation
standling in· the center of the room facing the instructor, and when the qul-estions are
finished they take their seats or are given Subljects at the blatckboaird when one
becomes vacant.
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WI'hen a cadet at the blackboalrd is called upon to recite, he first gives from memory
the enunciation of his subject in the exact words in which he received it, and then
proceeds to explain and illustrate the subject by the knowledg~e of it that he has
obtained by his own studty. If his recitation he entirely salt~isfattctory in every respect,
he is then told that it is sulfficient, and ta~kes his seat. If not so, the instructeor then
goes ·over the subject, until by explanation and q~ue-stion the cadet understands it.

The work upon the blackboard, incliuding the; cadet's name and number, is required
to be wRritten neatly and spelled and punctua~ted ·correctl~y. In the case of illustrat-
tive examples and exercicses for correction, the whole work, of course, is pat upon
the blackboard.

THE~ RECITATION IN FRECNC'iL

The preliminaries up to and includcingS the qluesti~on1s on thle lesson ·of the day are
the same as in English studies. At each recitation, immediately after the prelimi-
nary questions, a, portion of the timne, not to exceed ten minutes from~ the entrance
of the section, and limited if possible to five minllutes therefromn, is emrployed for
pronunciation exercises andl practice.

These exercises and practice vary for different days. One day the timne will be
devoted to explanation and practice of certain difficultt soundis in the languatge·;
another, to sentence accentuation; another, thle instructor reads aloud a portion of
the reading: lesson of the day, the members of the section following the reading in
their books and observing the pronunciation; another, short sentences in French
will be given orally to the members of the section,, which they will repeat in French
and thien translate into Engish; another, sentences inl Engish xviii be given, -rhich
they will translate orally into French; another, a short extract in French, which the
members have not seen, xviii be read to them. and theyT will translate it. This psrac-
tice is ca~rriedl on during the entire course in French, and in its purpose is equivalent
to a daily drill. Each Mlondayy, in the third-class course, this timne is employed in
dictation exercises, the papers beingi sub~sequentlyr corrected and marked by the
instructor, and the mark given therefor combined with their mark on the recitation
of the day.

Immediately after this daily practice in pronunciation the recitation proper
begins. The members of the section are called up in order, andl, withi the exception
of three or four ~h~o are reservedt for recitations in reading, are given subjccts for
recitations at thle blatckboard., Th'ese subjects contain gratmmati~cal principles to be
explazined andu illusatrated and themes and exercises connected therewvith, or idioms
and exercises thereon; each subnject, however, alwa~ys requires a tense of a verb to be
w~ritten on the bilackboardl in addition to the subject;-matter proper. Until thle first
recitation at the blackboard the time is employed in the recitations in reading by
th~ose c~adets who were no0t sent to the blackboard. After these cadets have com-
pleted their recitation in reading, they are required to wvrite a verb on the black-
board. The recitation at the blackboard is simila~r in form to that in English studies,
except that the sub~ject-ma~tter is all put upon the blackbloard, with the exception of
explanations.

T'he recitation in reading is conducted as fo~llowrs:
1. The cadet, stainding in the center of the room and facing the ins-tructar, reads

aloud a portion, of the French text as an exercise in pronunciation.
2. He then translates literally or freely, as may be required.
3. The book is then closed and as an exercise in ear training portions of the French

text that, he has read, or, when more a~dvanced, portions of French text that he has
not read, are read aloud to himn by the instructor, thle catdet being required to give,
as well as possible, the Englishi translation of what he hears.

In order to counteract the pernicious ha~bit of guressing· at the sense without an
accuraet knowrled~ge of the nienzning of each wordl. and also0 in order to accustom the
cadet to the order of the words in French (differinlg so niuch from the order in
Engflish), translations strictly literal are required for the first twenty lessons in
reading. After that free translations will be given, the instruxctor, however, wvhen-
ever deem~ed necessary, ascertaining that the cadet undersitands thoroughly the
litleral translation.

Reading at sight is practiced whenever time is available.

THE 'REICITATION IN SPA~NISH.

This recitation is conducted in the same manner and by the same methods as in
FJren ch.

All recitations are ma~rked on the folloxving scatle: 3, thorough;. 2 .5, good; 2,
indifferent; 1.5, bad; 1, very indifferent; 0, complete failure.

The different sections in the two classes, varying in nulmber from 17 to 20 and 21,
are visited by the head of the department, when practicable, at least once each week.
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WEEKLY CLASS REPORTS, ETC.

In accordance with the provisions of the Academic Regulations of 1894, each
instructor having the immediate charge of one or more sections of a, class keeps daily
notes of the progress of each and of the relative merit of the members, and at the end
of each week reports the result to the Superintendent, through the head of the depart-
ment, with such additional explanations as may be necessary to show the relative
progress of the members of the respective sections. The head of the department at
the same time recommendsr such transfers from section to section as he may consider
expedient.

Th~e above-namned weekly report is made out in the following form:

[United StatesiMlilitary Academy, third class, first section. Department of m odern languages (French).]J

Report for' the wIeek enzding -- , 189-.

[Scale of daily merit: Thorough, 3; good, 2.5; indifferent·, 2; had, 1.5; very indifferent, 1; complete

failure, 0.1

~t a
No. Name. $ ua a) T Totatl. Maximum for the week, 18.0.a~~~~ a Progress during: the week.u~ a -

I A..- 3 2.5 2. 5 2. 8 2. 9 16. 4 Transfers recommended: Cadet B3 to the
2 B..-.2. 5 2 2 7 2. 5 2. 6 2. 4 14. 7 second section. E. E. WT., professor of
3 C.2..9 5~ 2. 9 5 2. 8 2. 5 17. 1 modern languages.

Inzstr~uctor.
Prof. F. F. W.,

D~epertsnent Modern Lanzguag~es.

The above weekly report is posted inl a convenient place in the Academy building
during the week following the one for which it is submitted, thus affording the mrem-
bers of the section an opportunity to see their marks and keep themselves informed
of their merit in the study.

As the members of the fourth ~class in Eng~lish studies begin that study Septem~ber
1 with an alphabetical arrangement in their class, the first transfer is effected at the
end~ of t~he first mont~h byJ reanrrangncing the whole class in order of merit by the total
marks of its members and reassigning the latter to sect~ions accordingly. The same
counrse is followedr when t~he fou~rth classR begcinsc t~he study~ o~f tlhe F~re~nch languager c in
January. All other transfers from section to section ale recommended on the weekly
class~ repolrt,~ when jud~ged etxpedlient or necessary by the head of the department.

Ei~XAM INAT IONS .

The nuzmber and kind of examimmations held in the respective classes undergoing
instruction in the dlepartm~ent are as follows:

Examination of the fourth class in Engrlish studies, January--orall.
ExaLmination of the fourth class in French, June--written and oral.
Examination of the third class in French, January-wmritten and oral.
Fina~l examrination of the thir~d class in F'renlch, MaI~r~ch 1-written.
Examination of the thirdl class in Spanzish, Juane-wmrit~ten and oral.
The oral examination of the fourth class in Etnglish studlies is conducted by means

of subjects assigned to each cadet for recitation at the blackboard. Each enuncia-
tion contains subjects from both the course in rhetoric and composition and the
cou~rser in t~he hisrtonry of t~he Einglish- lapguatge and literature, and also contains such
matter as will show the cadet's knowledge of the principles of punctuation. In
case his oral examinaztion gives rise to doubt concerninzg his proficiency, he i~
reexsamined by written examination.

In the oral examinations in Fre~nch and in Spanish, each cadet is reqyuired to read
aloud, to test his pron~unciation, selections from the course in reading, and to trans-
late themr into English; in addition, each cadet is requiredl at each oral examination
in French and Spanish (fourth class French in June, third class French in January,
andn t~hird class~c Splanish in June)\ to~ read at sigrht, selecrt~ions from thoserR la.nguages.r

In the written examinations the exam~ination papers are of such length andl con-
t~ainz such a, number of senltences as will thoroughly test the cadet's knowledge of
·t~he grpamma~t-ic~al pri~nciples le~arned dr7ingr t~he pastf -term a~nd his kInowledcge of a
numnber of the idioms.



UNITED STATES MILITARY ACADEMY. 151

The sentences of course dliffer from year to year, but their number for each written
examination remains the samie, and is as follows:

Fourth class, Fren~ch, June-U1pper course, 80; middle course, 70; lower course, 60.
Third class, Frenchl, January-Upper course, 80 ; middle courrse, 65 ; lower co urse, 50.
Third class, French, March I--Upper course, 50; middle course, 40; lower course, 30.
Third class, Spaunish, nlue--Upperr course, 70; lower course, 00.
The acadlemic board has fixed the weigh~ts to be given to all1 examinations either

oral or written, and the respective e~xamlinations in the departm~ent have in conse-
qunence thle following weights: Oral exatminlation, fourth class, Enlglish studies, in
Janualry, 15; written an~d oral examnination, f'ourth class, Firench, in June, one-half
the weight of review marki; written and oral examirnaution, third class, French, in
January, one-half the weight of re-view mYark; written examination, third class,
Freuch, on March 1, 1.5; written and oral examination, third class, Spanish, in June,
one-half the weight of the review mark.

After the examinatiotn, the examinaztion mark received by the cadet is added to
the sum of his total mark~i received duringf the past term increased by his review
mark, and the sum thus obtained is called his grand total mark. In estimnating the
deficienrcy or proficiencyv oft a cadet af~ter examninationl, it is considered that the
knowledge shown by him during his daily recitations and the knowledlge shown by
him at the examination should give him a mark not varying much from two-thirds
of the mlaxIimlum grandi total.

RItvIEwII~ OF PRE:SENT COURSE.

In the course of instruction as8 at p~resent arrang~ed in the department the, three
languages taught follow one another in successmon; each languatge, English, French,
Sipanish, is takein up and completed before the succeediing oiie is begun, and no two
languages are studied simultaneously by the same class. By being placed, accord-
ing to the prog~ramme of studies, entirel~y in the first two years at the Academy
(fourth and third classes), they are: taught in combination with but one: other branch
of study, mathematics, thereby affording not only the natural and best correla:tion
of studies for mlental training during those years, but also the best opportunity for
acquirement.

ENG;LISH- STUDIES.

As a conseqluence not only of the amount of time available for instruction in this
srtudy, but also of the fa~ct; that candidates for admission are requxired to p:ossess a
fair knowledge of the elemeuilts of English grammar, the study of the latter has been
discontinuled, and the course in English studies is matinly rhetorical, with the acddi-
tion of a short course in the history o~f the languasge and of its literatture.

As the cadets of the Military Aca-demy are dlestinedl to be office~rs of the Army, the
primary aim of their instructioii in rhetoric a~nd comrposition is to give them such
information, instruction, and training as will enab~le them to express themlselves
clearly and plainly, so that tbeir meaning canl not be mistaken, and that it, be
expressed in the most clear and forcible way. The course in rhetoric and composition
is therefore prepatred with this· aim in view. It comprises the essential principles
of punctuation, of the selection and right use of words, of the conistruction of sen-
tences and the errors to be avoided therein, the principles of -palragraphing, the out-
lini~ng of subjects of composition, the e-ffect and use of figures, anld the forms to be
observed in letters. All of these are supplement~ed by exam-ples fu~r pra~ctice in app>li-
cation. By these means the cadlet obta~ins a knowledgea of the errors to be avoided
in expression an d a knowledge of the vari ous devices used in rmakingr it mnost effctive.

As re'airds oral expression, it is knoxvn that errors the~rein aLre prevallent among
cadets, though it is doubtful whether they are! more so tha~n thlrougrhout the country:
or among students elsewhere. Certainlyy the cadets are fair representatives of the
average youth of the various schools throughout the United States. It is simply
more noticeable to visitors here on account of the greater opportunity th~e la~tter·
have, from the examinations alnd recitations, of hearing those errors.

Be this as it may, it is of course desirable to correct as far as possible these errors
in oral ex-pression. But it must be borne in mind that they are the result of atcqu~ired
habit, and can be changed only by another· acqruiredl habit;. This last can come only
byp persistent and constant correction of' those errors of speech whenever and wher-
ever they are heard in all branches of studyr. Mere knowledge gSiven to Ihe cadet of
these errors is not sufficient to eradicate thein; correction of these errors during a
recitation of an houir in one branch of study is not suffticient to eradicate them.
Daily and constant correction everywhere is the only remedy.

Althougrh t~he writ~ing of cormpositions has considera~ble value, yet to require the
cadet to fuirnish both thle id~eas and their expression would take ~far too much of his
time, considering hlis other studies. It is believed that fully as goodi, if not better,
results canl be obtained by furnishings him with the ideas and requiring of him their
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best expression -in accordance with the rhetorical principles he has learned. This is
best attained after he has somes knowledge of another language, as French, by giving
himl extracts from that language to be translated and expressed in the best rhetorical
way. For this reason practice in composition is to be given in the third class year.
After writing this translation, the paper is given to the instructor of the section,
who indicates the errors oii the margin of the paper. The errors are not corrected
by the instructor, but reference is to be made by number of rnle to the principle
violated. The paper is then returned to the cadet and he makes his corrections;
this is to continne until the patper be without error.

A knowledge of the exact and precise meaning of the words to be used is of great
value, and somre instruction in the distinction of synonzyms is desirable. It is
thought, however, that consecutive lessons on this subject alones for a definite time
as a separate division of English studies would not produce the best results. The
knowledge would soon be forgotten by the introdluction of new matter. Moreover,
any such number of synonyms as -wouald necessarily be givenl for a single lesson
would reqyuire consideraible time for their proper study. It is believed that the best
practicable results are obtained by assigning danily one word and its synonyms
(learned from Smith's Synonyms Discriminatedi) from October 1 of the fourth class
year until the end of the entire languatge course--that is, June of the third class
year. The latbor required daily to learn one word and its synonyms is a trifing·
addition to that requiredl for the study of the lesson of that day, atnd by extending
the study over the entire language course the habit of discrimination, resulting
from studying 380 syvnonymns, would, it is hoped, be acqunired.

The course in the history and historical elements of the English languxage an~d in
its literature, though short, fu~lfills an'objct of considerable importance, namely: It
not only gives information and krnowledge such as those having the position of offi-
cers of the army should possess, but it is also intended to be suggestive of different
courses of reading that the cadet could follow with interest and advantage. This
suggestion and indication are by this course given him in his first year at the Acad-
emy. It is known that many cadets enter the Academyl~ with a great lack of knowl-
edge and culture derived from reading. Without some such suggestion as is given
by this course of literature, the use of the library by m~any cadets would naturally be
desultory and azimless.

rilE F'RENCH LANGUAGE.

Immediately after the completion of E~nglish studies the studyg of the French
language is beguna in Jlanuary. fourth-class year, aiid extends ovier 242 dlaily recita-tions fromu that time until M~arch 1, third classi year, being; divided by exami~n~ation s
into the course from .Jannanry to ,June, fourth class, September to ,January, third
class, and January to March 1, third class, called the first, second, and third courses,
respectively.

run: FIR5T COURSE.

As regards -pronunciation, the aim of the instruction throughout all the courses is
to make the cadet acquire, by knowledg~e and practice, the ablility to pronounce
accurately each word, to acquire a thorough knowledge of all the principles and
sounds of sentence accentuation, and in practice to be f'airly able to give the sen-tence accentuation correctly. Ease in wtord pronu:nciation and ea~se and correct-
ness in sentence accentuation can be azcqunired only by fluncy of speech. Phiency
of speech in a foreign language can be acquired only by habitu~al use of it by one
person by association with another using the lanlguage, or· by residence where it is
spoken. Iii the entire course in F'rench, consisting of 242 recitations or hours of
practice, the sections n~umber tenl nieibers, aiid frequentl~y greater numlber. This
gives little more than twenlty-ffour hoturs' practice in pronunciation for each cade~t
during the entire course. The same condc~itionsi to a greater or less extent prevail in
all institutions where a foreign language is necessarily taugh t~ in the class room, andt is for that, reason that the power to speak with even mloderate fluency a foreignt
language ca~n not be and never has been acquiredl in a class room.

As the majority of the: cadets when they begin the studty of French have no pre-
vious knowledlge of the ianugnage, the first 2 lessons in the course are givenz solely
to pronunciat~ion. Lessons are, assignedl in the text-book on pronunciation, upon
which the cadet~s recite as well as recei~ve in formanti on andc example from the instructor.
After the first 2 lessons instruction and practice in pronunciation are given by thedaily recitations and by the daily pronunciation drill described under the headl of
recitations.

Instruction in g~rammar is begun at the third lesson of the course. In the text-
book used (Kieetels' Analytical and Practical French Gramnmar), only the grammatical
principle and rules, the illustrative examples thereon, and their application in the
theme are required to b~e learned for recitation, the oral exercises andl examples being
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u~sedi for -reference only, exce~pt that in each lesson the first paragraph of the oral
exercises, consisting of a few short sentences, is reqniredl to he commritted to memory,
not to he put upon the blackhoard, hut to be: recited orally as an exercise in sentence
accentuation. The first 10 lessons in the grammar are reviewed in 5 lessons, so as
to give the cadet an opportunity thoroughly to grasp the first elements of the lan-
guage. Af'ter that the lessons are continuous until the seventieth lesson, when the
whole grammar course is reviewed. By those means all of the essential part of each
lesson is retained and the labor much 'lightenled. so that more time canl be given to
reading anld translation, which are of primie importance.

It has been found by experieace that f'or the studly of the French verb better
results are obtained by usings a verb bcook sepanrate a~nd distinct from the grammar.
The verb is difficult for beginners and should be made as pla~in, full, and comrprehen-
sib~le as possible, and the formis and English transla-tions thereof should be constantly
repe. ted in the text-book. In the verb book used ali the verbs c~onjugated are given
in full with the Engrlish meaning of each word and1c tense in the opposite coluniun, and
the irregular verbs are grouped by classes of similar conjugation. To fulrther aid
the study of' irregular verbs, a pamphlet has been prepared giving a brief explana-
tion of the derivation of the -dif'e~rent verb forms from the primitive tenses, accomn-
panied. by a modlel of the forni in which the verb mulst always be written upon the
hlackboard.

It is deemed best not to heg~in the assignment of verbs for study from the verb
book until the eighth lesson in the course; or sixth g~ramumar lesson. ByS that-f time the
cadet has gradually learned from the grazm~mar lessons most of the: diffe~rent foruis of
"avoir," a2nd he is prepared to take the verb as a whole. After completing the two
auxiliary verbs and the four motlel verhs of Ihe regular conljugation in 16i lessons,
they are reviewed. After that the lessons are continuous until the seventyr-eighth
lesson, when the whole verb course is reviewed.

In reading, no single text-book has been found that is suitable for the course here,
and it has been found necessary to use several of them andi to make suitable selections
therefrom. As much as possible, text-booksj without vocabularies havce been selected,
as experience has proved that more French is acqyuired and more French retained
when the learner has to search for the meaning of words and sentences in the diic-
tionary than when he relies upon incomplete and faulty vocabu-laries and notes in
the text-book. The ·first reader -used (Roeruer's, Vol. I) contains examples of coin-
paratively easJy French for beginners, the extracts gradually increa;sing in diff~iculty,
and gives the learner acqluaintaince with literatry French. It is followed byg a French
play, which gives the lealrner an opportun~ity of becoming acqunainted with conver-
sational and everyday French.

The reading begins at; the seventeenth lesson in the course, experience having
show-n that this is as soon as advisable. The cadet will also then be in the first
review in grammar, and caii begin reatding to better acdvantagerr. The lessons are
then continuous until the seventy-sixth lesson in the course, when the remaining
lessons are given to review.

riSE 5ECOND couRsE.

As a thoroug~h and familiar knowledge of the verbs is essential, repetition of
their st-udy is necessary. BeginninR, therefore, at the first verb inl the verb book,
two verbs are assigned to each lesson as far as the fiftieth lesson, after which the
verbs previously learned are reviewesd.

For a text-book in grammar in this course it ha~s proved advantageous to use a,
grammar entirely in the French lang~uage. Thoulgh the use of a gramnmar inz F~rench
is somnewhat; difficult in the first lessons therein, yet it soon becomes simple, and' the
ability of the cadet to read French is miuch increased the~reby. Lessons, sinriplified
as much as possible by the omission of everything except the principles and ru~les
with a sufficient numaber of illustrative examples to explatin them, a~re assignedl con-
tinuousl~y in the advance lessons until the seventieth lesson in the course, when the
remaining lessons are given to review. Dictation exercises begin in this courrse, and
are given every Monday. In the second course, it is consid-eredl that the cadet has
made sufficient progrress in his knowledg~e of the language to admit of the introdluc-
tion of a course in the study of F'rench idiom~s. The text-book used on tbat sub~ject-
is peculiarly suited, on account of the nuimber of lesisons into which it is divided and
the arrangement of the subject-matter in each~ lesson, to the limitations and re~quire-
ments of the course here. The book is divided into 50 lessons, each lessoni contain-
ing two idlioms with explacnation, an exercise in French exemplifyingf the idiomns, a
short theme or comp~osition, and a comiversational exercise. Beginning with the
second lesson of the prograumme of lessons, one lesson in the text-book on idionus is
assignled to each lesson in the course, omitting the French exercise and the conv-ersa-
-tion, and takiing only the two idioms and the themre or comnposition; at the fiftieth
lesson the book is completed, a~nd the idioms are then gone over again in 50 lessons.
In the review the theme or composition and the conversation are omitted, only the
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two idioms and the French exercise being requniredi. As the course in grammar con-
tains no0 themes, but only principles or rules and illustrative examples, the course of
grammar and idioms taken together is no more difficult than an ordinary lesson in
grammrar.

As the cadet is to be an officer of the Army, the course in the French language
shoulld Rive him something of a military vocaebulairy. The course in reading, there-
fore, has a certain atmount of muilitanry literature. As the cadret at this stag~e of his
progress has a, fair acquaintance with literary and evcery·day French, it has been
decided to introduce military literature in this course, keeping' it sub~ordiniate to
general literature. For this purpose one lesson per week is assignedl in a Fri'ench
military periodical, the Revue Militaire de l'Etranger, thus giving in the second
course 16 lessons in military reading. As it is deemed important to acquire as la~rge
at military vocabnlarv as possible, and as the style in military literature is genera~lly
quite simple and easy, the reading in the Revue Militaire de l'Etranger is continuous
without anly review. This periodical is taken by a six months' subscription each
year, and conseq~uently has the advantage of dealing witlh current military matters.
Moreover, in addition to the instruction it gives in the use of the French langiuage,
the information it gives is eminently valuable to the military student, and is likely
to be remnembered.

The remnainingr lessons in readting, 86 in n-umber, are devoted to general literature
and a French play, and are divided into advance and review.

THE THIRD coURSE.

This course has only 40 lessons, and is the lfinal or finishing course in French.
The study of the verb is continuedi and repeated by assigning two verbs in the

verb book to each lesson, as in second course. The lessons in this course, however,
are without anly review.

It is belie~ved that the g~rammuar couxrse at this sta~ge of the instruction in French
should be of thle nature of a general review or survey of the general and important
principles of the langunage, comlbinedd w~ith some instruction in the historical devel-
opment of its various forms and constructions, the latter instruction being adapted
to the knlowledge and capacity of the cadet. Some knowledge of this historical
development is not only information proper for an educated man, but is extremely
nseful in enalblingf the student to understandl, remember, and use the various forms
and constructions of the language he is studying. As best answering the above
requirements, Edgren's Grammar has been selected for this course. Its explanations
of mrany of the difficulties of French are plain and clear, and its account of the
developmuent of the vatrious forms, though sufficient for the purpose, is concise and
easily u~nderstood. In usingr this text-booki, thle themes and illustrative examples are
shortened when considered longer than necessary.

The lessons are continuous with no review, as the whole third course is of the ch-ar-
acter of a general review or survey of the general principles of the language.

As there are only 40 lessons in the third cou~rse and 50 l~essons in the text-book for
idioms, 40 of the most important lessons in the book are selected and assigned, to
each lesson inl this course. Each lesson includes the two idioms, the French exercise,
and the conversational exercise, the theme being omitted. This conversational exer-
cise is u~sedl orally.

In this course the military reading is made predominant. There is also introduced
a course of reading from a French newspaper takien three niouths each year.

The following division is made of the diff~erent kinds of reading dnring the third
conrse: Military reading from the Revue Militazire de l'Etranger during three days of
the week; reading in general literature during two day;s of the week; reading at
sight from a French ne~wspaper for one dlay of the weeki. The lessons in reading are
continuous in all kinds of readingr, without an~y review. Review lessons in reading
are necessary in the beginning of the study of a la-nguage, in order to test the learn-
er's knowledge of what he has gone over, to reiterate explanations, and to familiarize
him with the constructions and the words that make up thle framework of a language;
but after that it is more advantag~eous to read continuously and as much a~s possible,
not only on account of acquiring a larger vocatbulary, but also on account of the
learner's interest in the sub~ject being better maintained.

The characteristics, of the course in French are the variety of grammatical instruc-
tion arising from the use of many grammars, which enables the same subject to be
presented in dtifferent ways and which gives niore benetit than several reviews in
the same book, the extent and variety of the course in reading, military readiing, sight
reading, the course of idioms, and the daily drill in pronunciation.

THE SPANISH LANGUAGE.

The system and methods used in the course in Spanish follow the same lines as in.
French, with the exceptioii that there is no military reading and no course of idioms,
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time not being available therefor. On account of the small number of lessons, the

same pro~ficiency as in French can not, be atftained.
As in French, the first 2 lessons are given to pronuncia~tion, which is atfterwards

taught and practiced by the samle methods as in French. Grammar begins: at the
second lesson of the conrse, and the lessons therein are continuous, withlout any

intermediate review·, until the fifty-lfirst lesson, when the remaining lessons are
given to review.

A good knowlege of the forms of the verb in Spanish is relatively of greater imp~or-
tances than in~ French, owing to the ordinary omission of its subject. The ease and

quickness with which the verb in Spanish may be understood and learned depends
almost entirely on the manner in which its forms are named, explained, and pme-
sented. F'or these reasons Kinapp's Grammar has been selected as the text-book for

verbs, andi also for the reason given in the course in Frenlch that verbos are alwrays
better learned in a verb book separate and distinct from the g~rammar. By K~napp's

methodl of arranging and nlaming the different forms, certain peculiarities thait are

exceedingly difficult for beginners are made clear and comprehensible. His treat-
ment of irreg~ular verbs simplifies greatly their acquiremuent.

Altbongh beg~inning a new lang~uage, yet as the cadet has hadl instruction in a for-

eign language for some time, it is believed that he can easily beginl the, study of
verbs at the third grammar lesson, or fifth lesson of the course. Aftetr completing
the verb "haber" and the three model verbs of the regular conjngations in 7 lessons,

they are reviewed in 5 lessons. After that the lessons are continuous until the fifty-
sixth lesson, when the remaining lessons are g~iven to review.

It has been found necessary to use three text-books to answrer the requniremuents of

the course in reading. In no other way was it possible to combine the nec~essary

ease for beg~inners with the necessary variety in v-ocabulary and construction, and
variety in examples of the literature of the language as well as its everyday speech.
It is p~articularly the case in the Spanish course here, wher~e it is necessary to have

as much variety as possible: in a short period of t-inie. In selecting the three readers
used, it has been the aim to secure thereby easy and simple selections for the begin-
ning of the course in reading, good and representative examnples of modernt Spanish
literature, and also reading selections that would give instruction in everyday
speech and in the names of the ordinary and usual obj~ects therein mentioned. The
Eco die M/adrid is used for the latter purpose.

The reading course, begins with MSantilla's Reader and at the twelfth gramlmar les-

son, or fourteenth lesson of the course. The first 4 lessons in Mantilla's Reader
are reviewed in 2 lessons. After that the lessons are continuous until the sixtieth
lesson of the course, or forty-sixth lesson in reading, and in the following order:
Fifteen lessons in Mantilla's Reader, 15 lessons in the Eco de Matdrid, 16 lessons in
Knzapp's Spanish Readings.

The remaining lessons are given to a review, as it is not deemed judicious to omuit

a review in reading in the short period of time the cadet has to give to the studyS of
Spanish.

In comparing the present course with former courses in the three languages, the

compatrison must be m~ade between differences in arrangement of time andc differences
in matter and instruction. Formerly the three languages were in three (liftferent

departmnents and. under three diff~erent professors; now they are all under one head.
Formerly and until 1893 two of the three languages were taunght at thle same time
in the same class; now each language is taug~ht separately, and the three lainguageas
f'ollow one another in dlue succession--a great advantage over the former arrange-

ment. In rega~rd to the time devoted to their studly, formerly Frenchz varied from
400 recitations to 272, having once 238 recitations; now it has 242 recitations.

Formerly Spanish varied from 170 recitations to 60; now it has 78l reci-tations. Eng·-
lish stuzdies since their r~eintroduction in 1877 varied from 60 to 124 recitations; now

In as8 regardto atter a~nd instruction, Eng~lish at the prese~nt time dififers from the

formzer courses in the absence of instruction in grammar, in having a course in the

history of the language and of its literature, in allowing only the heads of a subj~ect
to be put upon the blackboard, and in requiring synopses. French diff'ers from
form~er courses in having· a greater variety of text-books in gra~mmar a~nd in readin g,

in having a course of military reading,! in reazding from a Freuch newspaper, in the
practice of sight reading amid in requiring it at all examinations from every cadet, in

having dictation exercises, in the method of teaching pronunciation, in having
da~ily pronunciationz drill, and~ in the absence of a review in reading in the final
course. Spanish differs in the greater variety of the reading, in having sight read-

ing, requiring it of every cadet at the examination, and in the method of teaching
pronunciation.

As the object and aim of the instruction at the Military Academy give it a special
character peculiarly its own, I have found it impossible to mrake any fair comparison
be-tween the course here and in other inzstitutions.
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The advanta~es of the present coarse are in the arrangement of studies, which
permits the three languages to be studlied sepa~rately without interfering with oneanother, and which permits them to follow one another in due order.,

The dlef'ects are, first, the short time given to Spanuish; second, the fact tha·t theinstructors are required to be versed in thrd'e labnguages and are required to teachtwGo different languages at the same time, hearing recitations in both languagaes on
the same day.

Language being so much a matter of acquired andl afterwards invooluntary habit,it is difficult to pass from the atmosphere of one immediately into the atmosphere of
another for the purpose of instruction:.

I am, sir, very respepctfully, your obedient; servant,
E. E. WOOD,

Prlofessor of" Moder1n Lacngu·ages T, U. S. i. A
The ADJUrANrT UNITED SrATES MI~ITARY ACADEMY.

KEH.
METHODS OF INSTRU~CTIoN iN LAW AN~iD HE~ISTORY.

THE DEPARTMENT OF~ LAW.

The Regulations of the iMilitary AcademyS, issued nnder the authority of the Sec-retanry of War on July 10, 1816, prescribed that "a coumse of ethics shall includenatural and political law." It is dif~ficult at this distance of tinie to u~nderstand
what was meant by the terms thus used by the Secretary of War, Natunral law,a termr but litt~le used in England and the United States, relates to a subject
which has alwvays been extensively studied on the continent of Europe, especially inthose states whose jurisprudence is derived from or based upon the civil law. Natu-ral lawc, the jus naturale of the Roma~n lawv, may be definedl8 as "the rule andl (lie t~ate
of right reason, showing the moral deformity or moratl necessity -there is in atny actaccording to its suitableness or unsuitableness to a reasonable nature,)" andC embJraces.those fundam-ental rules of conduct in human aff~airs which have received general
assent and recognition in all civilizedl states. It also includes mastter· which in E1ng·-land and the United States would be taught under the name of ethics or mioralscience. As I can find no record of the adoption or initrod~uction of a text-book on
this subject I am constrainedl to believe that no formal instruction was given at anytimre in natural law.

The terni political law, as used in 1816, is also somewhat vague. The ~reat text-
book on that subject, prepared by Sir Willia~m Blackstone, and publishe'd in 1758,w~ould have been too voluminlous for use in a coursie of study so elementary in allrespects as was thait wh4ich appeared in the Rtegula-tionls of 1816. I am disposed tobelieve thlat the regulation above cited is to be regard~edt rat~her as aln expression ofthe executive will, as to the general inipor~tance or necessity of the study of latw insome formn at the Acadlemy, tha~n as a (lirectionl that the two siubjects namned should
forni a part of the official course of study.

Section 2 of the act of April 14-, 1818 (3 Stat. L;., 426j), provided that there shouldhe "one chaplaimi st~ationetl at the Military Acadeny- at We;Tst Point, wh-o shall beporofessor of g~eography, history andp ethics, wit~h the pay atndl emuolumnents allowed
the professor of mathemlatics." Under t~he authority confe'rred by this statute theR~ev. Dr·. Tehomass Picton a ~s appohilted chaplain aiid professor of ethics oni July'23,
18158, and continued in office until January 21, 1825,? when lie left the service by theresi (nabtion of his conmrnission. The first text-bookt of law studlied at thie Militar~yAcademy~~ seems to haver been Vamttel's Law of Nattions, then as now the most widely
accepted standard of authority on the subject of which it treats.The record~s show that WTheaton's National Law was introdu~ced at some tim~e prior
to 18339, when it wa~s replaced by Kent's Commeniiaries. I can hardlyS believe thatthe title cited is that of the text-book actually adopted and studied. The firstedition of Waheaton's Internat~ionazl Law was issued in 18363 and was, in all p roba-
bibity, adlopted as a. text-book immediate~ly upon its publicattion. I have been unable,after considerable inquiry, to learn that Mir. WTheaton ever wrote on the subject ofnaztio~nal, as distinoii~ishe fo inttern'tional 1 law. Hie was f many Sa the
reporter of the decisions of the United Staztes Supreme: Court, but never wrote uponthe subject of national or constitutionlal law. His work gave place in 1839 to K~ent'sCommentaries, a single volume covering the subjects of both constitutionatl and inter-
national law, which continluedl to be used as a, text-book in those subjects for morethan thirty years.

'Taylor's Civil Law.
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Professor P~ictfon was succeeded in the chair of geography, history, and ethics by
the Rev. Charles P. Mcllvaine, who resigned on DIec~ember 31, 1827, and was in turn
succeeded b~y Prof. Thzomas- Warner, who was appIoinzted on January 1, 1828, and con-
tinned in offtice until September 1, 1838, when he vacated the office by resignation,
and was succeeded by Prof. Jasper Adams:, during whose in3cumnbency of the office
Chancellor Kent's work was adopted as the principal text-hook in the course of study

Th~e register of the Academy for 1841 contains the namre of the Rev. M. P. Parks
as prof'essor of geography, history, and ethics, and the: register: for 1842 contains the
first outline of the course of study in la~w, together with a list of the text-hooks then:
in use at the· Military Academy. In this list a~ppears Klent's Commentaries, including
the constitutional and international law, Vattel andi Wheatton hatving hoth been
sup~erseded. The Rev. Williamrr T. Sprole becameln chaplain and professor of geogf-
raphy, hzistory, and ethics on March 2, 184~7, aLnd was " superseded" in that office on
August 16, 1856, by the Rev. John XV. French.

l~uring the inculmbency of Professor French, which extended over a period of about
fiftee~n years, an extensive course of study was built np, including all of the subjcts
menti~oned in the act of April 14, 1818. In the academic year 185i8-59 instruction in
the subj;ect of military law was first given, the text-hook adloptedl for that purpose
being Do'~ Hart's Courts-Martial. During the ensuxingf year the study of the rules and
articles of war was for the first time madfe a part of the coulrse of study in law. The
register for thie year 1862 shows Pr~ofess~or F~rench's pamphlet on Law and Military
Law to have been made: a part ofP the course of study. In the academic year 1866-67
Hai~leck's International Lawi was introduced, replacing' Kent, and Ben~t's Mul'itary
Law, replacing De Hart. In the aca~demic year beginning Septemlber 1, 1867, all
instruction in the subjects of geogra~ph~y, history, andc ethics was discontinued, and
the course· of study pursued unnder the direction of the chaplain included' only the
sub~jec~ts of international, constitutional·, and military law.

The vacancy in the chair of geography, history, and ethlics, caused by the death of
P'rofessor French on July 8, 1871, was filled on the 28th of July followingi by the
appointmentf of the Rev. Dr. John Forsyt~h, who contin~uedl togi've ins~truction in law;
until Aug~ust 28, 1874, when under the a~uthority conferred by the act of June 6, 1874,
which provided that "the Secretarty of War may alssign one of~ the judge-atdvocates
of the Army to be professor' of law," Maj.. Asan Birdi Gardiner was detailed for duty
in the department of law, and the several heads of diepat~ment have since been
assigned l·y· the Secretary of WiaYr undler the: authority conferred by this statute,
although uinder the acts of June 1, 1880, June 27, 1881, and June 30, 1882, any o~fficer
of the Army mary be assigned to that d'uty.

Major Gardiner inlitiated numuerous chan~ges in the course of study. In the year
1875-1876', W;oolsey's International Law replaced the text-book of General Halleck~
on that subjec-t, and th~e nrewn work of Professor Pomeroy on Constitutional Law
replaced Kent's Commlentaries. Professor French's pamuphlet on- Law and' Military'
Law, was' retaine~d and Benzet's Military Law discontinued as a text-book, the latter
being replaced byS Ga~rdiner's Practical Forms for use in Courts-Mawrti-al and Head
Notes on. the Lawv of Evidence in. Coourts-Martial, and the syrstemnatic study of
General Orders No. 100 of 1863, containing Dr. Francis Lieber's admirable presenta-
tion of the rules of modern wiar, was introduced as a supplement to the course of
International Law. Major G'ardliner was relieved o~n August 28, 1878, an'd' Maj. Gr.
Norma~n Lieber, of the Judge-Advocat~e-General'sf department, now the Jud~ge-Advo-
cate-General of the Army, was assigned to duty as professor of' law.

During Major Lieber's incu~mbency of the office, I~ves's Treatise on Military Law
was introduced and Pomeroy's Constitutional Law was replaced by Judge Cooley's
text-book on the same subljject,, w9hich is still in use. Macjor Lieb~er was suzcc~eede
b~y Lien~t. Col. Herbert P. Curt~is, of the Judg~e-Advoc~ate-(General'ss department, who'
·was in turn succeededl by Lient. Col. William Winthrop, during whose incumbency
Winthrop's Military Law was introduced d~uring the academic year 1886-87. Colonel:
WYinthrop was succeeded on Augfust 28, 1890, by Ma~j., now Lieut. Col. Joh-n W.
Clous, of th~e JTudge,-Adlvocate-General's department. BeginningS with the acadlemic
year 1891-92, Davivs's Outlines of International Law was introduced, replacinlg X~o~l
seyr's Elements of International Law. Colonel Clous was relieved on .Augu~st 20,
1895, by Lieut. Col. GeorgSe B. Davis, ·depuaty Judge-Advoca~te-General, the present
incumb~ent.

The present course of study in law covers the subjects of elemnentaryV law, conzsti-
tutionazl law, interniational: law, and' military law; the text-books b~eing Datvis's
Introduction to the Study of the Constitutional and Military Law of the United
States, Cooley's Constitution al Law, Davis's Internattiona L2 Paw, an d Wi~inthrop's Mili-
tary Law·. The courses of study in el'ementary andc constitutional lawT are complletede
during the first halt;, and those in international and mril'itary 'law durbig the last
lialf of the acadtemic y'ear. In view of the character of the sub~jects stmmdied, each
text-book is passed through but once in advance amid once in review, the general·
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review being omitted. The course in elementary law embraces 12 lessons in advance
and 6 in review, and that in constitutional law embraces 20 in advance and 10 in
review. During the half year it is proposed to give, at intervals, a, course of 6
lectures upon the following subjects: The common law, the civil law, the constitu-
tional law of the United States, crimes and criminal procedure, and the Government
of the United States.

During the second half year the courses of study in international and militairy law
will be passed over, the former in 20 advance and 10 review lessons; the latter in 18
lessons in advance and 9 in review. Duriun this period two lectures will be given,
one upon the history of the Articles of WaRr, the other on thle subject of military
discipline and administration. Under the arrangement of studies which is to go
into e~ffect at the beginning of the next academic year (1896-97), the first class will
a~ttendl recitations in law three times per week throughout the entire year, alternat-
ing daily with history, in which subject two hours of recitation per week are
requiredl. Instruction iu both of these subjects is cazrried on upon the basis of one
and one-half hours of study in qluarters to each -hour of recitation in the section room.

The mechanism of thle recitation has already been fully and accurately described.
by the profiessor of m~athemat~ics in the article treating of' the course of study in that;
department. It only remains, therefore, to describe those mlatters in which the
coulrse of study in law differs from that pursued in the department of mathematics.
Cadets ar~e encouraged to ask qluestions and to bring to the attention of the instru~ctor
any points in- the lesson of the day which m-ay have seemed to them either difficult
or obscure. These are explained to them bef'ore the recitation begins, which is c~ar-
ried on in the same manner as a recitation in mathematics. The practical work in
the section room consists in the study of cases b~earing upon the lesson of the day,
the enactment, modification, and repeal of statutes, the examples being taken from
the Revised Statuztes and Statutes at Large of the United States, and in the applica-
tion of the rules of in-terpreta~tion to the statutes relating to the military establish-
ment of the Federal Gtovernment. Cases from the reports of the United States
courts are also given out for special study when important points are involved in
respect to the military or constitutional law of the United States. The course of
study is precisely the same for all the sections.

As at present organizedl, the department consists of a professor, an assistant pro-
fessor, and three actcing· assistant professors, all detailed from the Army. For pur-
poses of recitation the first class is dividled into eight sections of nine cadets each,
who attendc recitations daily f~ron 2 p. mz to I p. m. on M~onda~y, Wjednesday, and Friday
of eachi week during the entire academic year. The same instructors hear recita-
tions in history on Tuesday andl Thursday of each week during the same period.
The recitations are carried on, as has alreadyr been stated, in the same m~anner as
recitations in mathema~tics. The same or sim-ilar section rooms and furniiture are
used, and the recitations are marked on the same scale and in accordance with the
same system. In ealch section two or more of the daily recitations are required to be
in writing, the subjects being chosen from the lesson for the day or taken in the
form of general questions from the lesson of the dlay before. The recitations in
writing are marked on the same scale and have the samve ·value in all respects as the
oral recitations. As there are four sections reciting at the same hour, it is impossi-
ble for the head of the dlepartment to visit each section more frequently than twice
per week, the lower sections being visited more fr~equently than those at the head
of the class where tany vacriation is made.

The weekly class reports are made in the same form and convey the same informa~-
tion as those submitted by the department of mlathemlatics. Transfers are made, as
a rule, whenever a cadet has an aggregate mark greater by two units than the low-
est mark in the section imnmediately above or less by the same amount than the
highest mark in the section banmediately below. Whil'e this rule is general, except~ionl
is made when from sickness, absence, or other unavoidable cause injustice would be
done by its strict enforcement. The marks are posted on Saturday of each week in
the frames provided for that purpose in the north hall of the Academy Building.

As two courses of study are carried on independently, the examinations are
arranged in such a2 way as to allow one of the classes to bes exalmined orally and the
other in writing at each semi-annual examina~tion. In this way each class as it passes
through the courses of study in law and history w~ill be examined orally and in
writing- in each subject of study. The weights to be attached to the term marks in
advance and review and the special weight to be given to each form of examination
alre determined by the Rules for the Guidan~ce of the Academic Board and its
Commrittees.

The present arrangement of the course of study in law is based upon the experience
of nainy years, and seems to be fairly well adia.ptedl to the peculiar needs of the insti-
tution and at the sam3e time to carry into effect the will of Congress in its several
enactments directing that the study of law shall be pu~rsued at the Military
Acad emy.
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THE DEPARTMENT OF HISTORY.

The o~ffices of chaplain and professor of geography, history, and ethics, created by
the act of April 14, 1818, after a joint continuance of something more than seventy-
eight years, were dissociated by the act of February 18, 1896,wmhich directed the
discontinuance of the latter and ves-ted the duties of the former in anl officer to be
appointed by the President for a, term of four years. The study of history was trans-
ferred by Executive order to the department of law, thus bringing together after
a separation of nearly twenty-two years the closely related studies of history and law.

The present course of study in history went into effect on September 1, 1883, anld·
was comprised in a course of 50 lessons, begun and completed during the first half
of the academic year. The re-introduction of liistory into the ofi~cial course of study
was dlue to patient andi persistent endeavors of the late Rev. Dr. W~iilliam M. Postle-
thwaite, who succeeded Rev. ]Dr. John Forsyth in the chaplaincy and professorship
on December 21, 1881. For a little more than twelve years the course of instruction
in history was carried on under the able guidance of Professor Postlethwaite, whose
labors were interrupted by his untimely death in January, 1896.

For purposes of instruction in history the first class was divided into sections in
Septemlber of each year, the arrangement of the class being based upon the general
merit roll of the preceding year. Each half class attended recitations three times
per week from September to December and the course in history closed with the
semi-annual examination in January.

With the resumption of academic duties in September, 1896i, the new arrangement
of the courses of study in law and history will become operative. The entire first
class will attend recitation daily between ·the hours of 2 p. m. and 4 p.m11. On Maon-
day, W~edlnesdlay, and Friday instruction will be given in law and on Tuesday and
Thursday in history, the same instructors and section rooms being used for both
branches of study.

Myers's General History, the text- book adopted by the Academic Board, will replace
Swinton's Outlines of the; World's History, which has been in use since the re-intro-
duction of the course of study in history in 1883. The new text-book is so arranged
as to enable the course in ancient history to be completed duzring the first term,
leaving the study of mediaeval and modern history for the longer term from January
to June.

The methods of instruction in history are the same in all respects as those pre-
vailing in the department of law, which have already been described. The best
attainable maps are constantly and freely used ini the course of instruction, and a,
*part of the written recitations in this subuject will be dievoted to the gra~phic repre-
sentation of the growth and development of the principal states of antiquity and
to the origin, colonization, ant-i territorial development of the great states now corn-
stituting the civilized world.

WTIEST POINT, N. Y., Au~gust 28, 1896.
Six: In accordance with the reqyuirements of instructions of October 3, 1895, I have

the honor to submit the followi~ng report of the couxrse of studies and methods of
inzstruction, including practical instruction, employed at the United States Mili-
tary Academy in the department of civil and military engineering·.

Inz the preparation of part 1 I have been assisted by notes left by Prof. James
Mercur. Parts 2 to 6 are almost wholly the work of Lieut. Thomas HFL. Ilees, Corps
of Engineers, acting assistant professor of this department.

Very respectfully,
GJ. J. FIEBEGER,

Pr·ofessor~ of EFngineer~ing.
The ADJUTANT UNITED STATES MIL;ITARY ACADEMIY.

PART 1.

BR.IEF' HISTORI[CAL SKEfrTCH OF TH-E DEPARTM/ENT, GIVI[NG DATES OFi ESTABLISHMRENT,
ILTS SCOPE IN THE BEGINNING, AND IMPORTANT STEPS I[N ITS DEVELOPIMENT.

Some time during the years 1795 to 1798, while~the regiment of artillerists and
engineers was stationed at West Point, Colonel Rochefontaine and Captain Rivardi,
formerly of the French Army, constructed a small model front of a fortification.
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Upon the establishment of the Military Acadlemly, by act of Conzgres~s dasted Ma~rch
16, 1802, instruction in military engineering began at once, and the elements of forti-
fication were taught by the use of this model.

Until 1818 the instruction in militar~y engineering was by mleans of' lectures illus-
trated by the model above meutioned and byr field exercises in practical eng~ineering.
The lectures were delivered by the suprintendent until 1808, by the teacher of
French, Francis 0. MnIsson, from 1808 to 1813, and after that by -the professor of
engineering.

The only text book iu use was a small pamphlet of 50 pages, translated from the
French b~y Col. Jonathan Williams,. Corps of Engineers, the first Snperintendent.

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

" SEc. 2. And be it further enaccted, That the Military Academy shall consist of the
Corps of Engineers and the following cprofessors·: * one professor of the art
of engineering in all its branches, *Y and each of the foregoing professors
shall have an assistant professor,-t~aken from the most prominent characteris of the
officers or cadlets."·

Under this act Capt. Alden Part~ridge, Corps of E~ngineers, was appointed professor
of engineering September 1, 1813.

C~aptain Patrtridg~e 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 mathematics November 4, 1806, to June 5, 1811; as princip~al as~sisan t profess~or of
same April 29, 1812, to September 1,. 1813; as professor of eng~ineering· Septembker 1,.
1813, to December 31, 1816. Munch of the time while he was professor of engineering
he was also Superintenrdent of the Academy, and therefore gave little attention to-
·the: work of his department..

Greneratl Culluni, in his history,. gives the following as the statfe of t~he instructfionl
in· engineerinlg at this time:

"'Engineeringr was less attended to than French or drawiing, the greater numb~eri of
cadets on graduating never having gone beyondl the definitions to be f'ound in Colonel
Williams's little primer of 50 pag~es on the subj~ect,· which was· their only text-book.
Many cadets scarce knew the: difference between' the ditch and the glacis of' a fort
save by the conventional colors adopted in their delineation. It is said that tw~o
cadet~s. were graduated in 1815 in the Engineer Corps, whose studies never extended
beyond H~utton's Trigonometry."'

Captain Partridge was, on Mia~rch 16,. 1817, succeeded by' Prof. 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 geomzetry as a necessary prelimin~ary to the proper study
of engineering, made much use of the blackboard in demonstrations, and seems to h~ave
made use, as far as practicable, of the methods of the Polytechnic School in develop-
ingf and teaching the conrse of engineering.

The work of all the departments in the Academy was at this time (1817) greatly
aided b~y the reforms instituted by the new S~uperintendent, Col. Sylvanus Thayer.

In 1818 there was introduced as a text-book in thle department, A Treatise on the
Science of War an~d Fortification, by Colonel de Vernon, professor of fortification
in the Polytechnic School, France, and translated by Capt. John M. O'Connor,
United States Artillery. This excellent work was used until the introduction of
the works of Professor MaZ~ha'n. The original text had been submitted to the revision
of a board of dist~inguished marshals and engineers, and then, by order of E~mperor
Napoleon I, was adopted as a text-book of the Polytechnic and Militr colo
France. It was in two volumes, with a volume of plates. The first treated of the
science of war in general, and field fortification; the second of permanent fortifi-
cation, and in an appendix was given a summary of the principles ~ndi maxims of
grandl tactics a~nd operations.

The stafjf records for 1819 indicate the method in which it was studied.
".1. The class of the f'ourth year (the first in rank) to be divided for instruction

inl the military cour~se into two sections, after the manner practiced in the ot her
classes of the institution.

"i2. The first section to be instructed in the entire course of engineering, mili-
tary science, and grand tactics in the, book now used, and to be reqluired to execute
a series of draw~ings and plans connected with these subjects. this course to begin
on the 1st of September of each year, and to end on the 20t~h of: March next ensuing,
sooner or later.

"3. The second section to be taught, in connection with military science anad
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 cburse were in French, and probably used only as aids
to at course of lectures or as books of reference. They were: Program d'un Cours de
Construction p~ar Sganzin, translated in 1827, and Trait6 des Machines par Hachette
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The regulations of 1821 indlica~te that at this time the professor of engineering
taught some o~f the sections himself.

"~The professor of " engineering, ill order to ascertain the proficiency of
the sections intrusted immediately to the assistants and the manner in which they
have perlormed their duty, shall occasionally, anld in rotation, when there are more
than two sections, instruct the sections intrusted. to his assistants, the period for
which shatll he fixed hsy 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 uxsually nuder instr~uction of the latter."

Prof. David B. Douglass on M~ay 1, 1823, succeeded Profe~ssor Crozet, who resigned
April 28, 1823.

Professor Douglass was appointed second lientenaut Corps of Engineers August 1,
1813. He served at the Aca~demy azs assistant professor of natural andd experim~ental
philosophy June 1, 1815, to August 29, 1820, as professor of mathematics August 29,
1820, to May 1, 1523, and as professor of engineering May 1, 1823, to Mlarch 1, 1831.

The records are not definitie as to what was accomnplished dulring his inc-umrbency,
but it appears that the instruction in civil engrineering wras much improved.

Professor Douglass resigned MParch 1, 1831, and was succeeded hy Prof. Dennis H.
M/ahan, January 1, 1832.

Professor M~ahan graduated from the Academy July 1, 1824, and was assigned to
the Corps of Eingineers. He served at the Academy as assistant professor of mathe-
matics August 29, 1824, to August 31, 1825, and as acting professor of engineering
Septemher 1, 1830, to January 1, 1832. Between 1825 and 1830 he spent four years in
Europe studying public works and military institutions, and was during one of these
years a pup~il in the military school of atpplication for engineers and artillerists at
Metz, France. The first work of Professor Maha~n was to prepare a suitable set of
text-books for his department; he temporarily supplied -their places by lectures and
his notes made w~hile ahroad.

The first record of a complete set of text-hooks is found in the register of 1841,
and is as follows: Mlahann's Treatise on Field Fortification, lMahan's Lithographic
Notes on Permanent Fortification, M~iahan's Lithograpbhic Notes on Attack a~nd
Defense, Mahan's Lithographic Note~s on Mi~ines and other Accessories, MuJahan's Litho-
graphic Notes on Complosition of A.rmies and StrategSy, Ma~han's Course in Civil
Engineering:, M/ahan's Lithographic N'otes on Archi tec ture and Stone C utting, Mgahan's
Lithogratphic Notes on Maachines (for first section only). These books, frequently
revised, constituted the basis of thi course of eng~ineering during the time of Prof'essor
Mahan. In 1848 he introduced iMahan's Advanced Giuardl and Outposts, 1855, Miose-
le~y's M~echanics of' Engineering, and in 1870 Mahan's Indunstrial Draw)Fing.

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 eugilneering during the
second-class year, and the class of Ml~ay, 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 Mahany. Professor Mercur
states that in 1865-66, when he was a student, the cla~sses were divided into sections
of 10 to 12 men each, each section receiving instruction fCor one and a ha~lf hours
daily, between S and 11 o'clock a. m. When engaged in drawivng, the entire class
attended daily from S to 11 o'clock. Each section was under the imlmedtiate charge
of an officer, usuallyr of the Corps of Engineers, as instructlor. T'he prof'essor visited
the sections daily, listening to the recitations, asking. questions, making such com-
ments and remarks and giving such additional instruction as seemed to him neces-
sary 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 ind~ividual cadets.

But few lectures were given by Professor Mlahan, and these were restricted almost
entirely to short (]~escriptions ofcmagsadIat~, mt ricisms upon the
tactical positions involved. The greater portion of his oral annl personal instruc-
tion was given to the cadets during his visits to the, section room.

The course of engineeringe drawing included. the accurate construction of a, number
of problems conta med in fortification drawing andi stenotomy, drawings of a canal
lock in plan, sect~ion, and elevation, and the plan, section, and elevation of a half
front of fortification3, NoiZet's Method. The canal lock and Noizet's Mlelthod w~ere
finished as completely as time allowed, and the sections, slopes, etc., were usually
tinted in water col~ors.

U~pon the death of Professor M/aihan, Septemllber 16, 1871, Prof. Junius B3. Wheeler
was appointed September 29, 187i1.

Professor Wheeler graduated from the Mlil~itary Acadlemy JTuly 1, 1855, was ·first
assigned to the cavatlry and afterwards transferred to the topographical engineers.
He served the Academy as acting assistant professor of mathematics October 5, 1859,
to April 27, 1861, and assistant professor of same Sep~tember 5, 1861, to June 18, 1863.

573 M a 11
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Dnring his incumbency the course and method of instruction establishecd by Pro-
fessor Mahan remained unchanged in its; essential f'eatures. Professor Miahan's text-
books were revised, new· material added, and portlions omlitted. In engineering
drawingg, roof and b~ridge trusses were substituted for the canal lock and other
problemns, and the lNotzet front was slightly changed.

Professor Wheeler retired September 29, 1884, and was succeeded by Prof. James
Mercur September 29. 1884.

Professor Mcrcur gra~d usted from the Academy JTune 18, 1866, and was assigned to
th~e Corps of Eng~ineers. H"e served at the Aaemttry as azcting assistant professor
of 7natural and experimenat~l philosophy August 31, 1867, to Fe'bruary 21, 1870, andl
as a~ssistalnt profes~sor in the sa~me February 21, 1870, to July 31, 1872.

In notes lefta by him Professor Mercur states that under his direction no radical
change has8 been made either in course or methods of instruction. He revised the
text-bookis previously used to conforml to mlodern eng~inee~·ing· pract~ice a~nd t~her
advance in the science and art of war. A description of his methods of instruction
is founnd in par~ts 2 to 6 of this report.

Professor Mercn:r died, April 21, 1896, and was succeeded May 26, 1896, by Prof.
G. J. Fiebeger.

PART 2.

STAT~FIEMENT OF TH Pit I-SE=1NT COURSE~, GIVING; TITLES OF~ TE~XT-BOOKiS, FULL LIST
OF1 SUBJECTSj NUMBECR OF LECSSONS IN EAhCH SUBJECT, ADVANCE: AND REVIE:W,
LENGTH OF LEiSSONS, H-OURtS OF STUDY, LEiNGTH-P OF RE1CITATION1US, TOTAL NUMtrBER
OF` H-OURIS DEVOTEDT TO E~ACH SULBJECT D)U~t~NG TBE, TEEMR INSIDE ANLD OUT~SIDE
THE-I SECT'IION ROOM, N'UM1BERK OF LEiCTUTRES~ AND SUBJECT OF LI~cTURES~, DIFFER-
IENUCES INPy COURS~E FOE1 HIGHE:R AND LIOWER SECTIONSi ETC.

The course in the (liepalrtment of civil and military engineering is, as the name
imnplies, divided d~istinct~ly into two palrts, viz: Civil engineering, which occupies
the first term of the Academy~r year, from Septemrber 1 to December 31; and military
engineering- and the art andl science of war, to which is allotted the second term of
the Academy year, fr-om the comnpletion of the semiannual examinations in January
to Mvaly 31.

Throughout the coulrse, recitations in this department are daily on week days from
S a. mu. to 11 a. in., one-ha2lf df the class reciting from 8 to 9.30 and the other half
from 9.30 to 11, except during the time allotted to engineering drawing, when the
entire class atttendls fr~om 8 to 11 a. in., with an intermrission of about eight minutes
at 9.30.

It is arranged that three hours of studyi in preparatiion for each recitation may be
allowcedi and reqluiredf.

C~ivil es gi'neer~inj, Sep tember· 1 to D~ecemzber~ 31.-Text-b~ooks : C ivil Engi~neerin g, Wheeler
(John Wiley &~ Sons, NeTw York, 1884); and F'ort~ification and Stone Clutting·, ML~ahan
(John WTiley & Sons, New York, 18931. The subjects treated in Wheeler's Civril
Engineering are as followsT,. v niz:Bllding· matserials, strength of materials, framing,
maasonry, foundations;, bridges, roofs, roads, railroads, and canals. This text-book
has received from time to time numlerous corrections and additions, which are given
to the cadets in the form of printed sheets a~nd pamphlets, with a v~iew to keeping
this course of instruction inl 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
beenz omitted.

In this connection may be nientioned, besides minor corrections, a new treatment
of the rolling load, also of the pressures sustained by retaining walls and of the
loads on bridg~es and their effects. The sub'uject of the graphical determination of
stremses in fr~amed st~ructures is extenedll and improved, and there are issued to the
cadets the following pamphlets, viz,: Rivets, Riveted Joints, Pin-connected Joints,
and Riveted G-irders; Instructions for Truss Computations, and Notes on the Deter-
mination of Stresses in Trusses. The f~irst of these takes the place of similar subj ec-ts
in the text; the other twvo are for refi-erence a~nd assistance in the solution of problems.

That portionl only of lMahan's Fortifica~tion and Stone Cutting whicnh rela~tes to. t~he
latter subject (stone cutting) is included in the course in civil engineering.

Civil engineering drawring includes generally for the upper part of the class the
comrputations 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 D9ecem7ber 11, or from 18 to 20 working days.
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Nu~mber· of lessonzs, civil enzgineer~ing a~nd stone cutting, Sep~temzber 1 to Decemzber 31 (~fir)st
class).

an~~~~l ~~Third, fourth, ~fifth, andl
First a second sections. sihseto.

Civil SoeCivil
Total. engineer- Sutone Toal

ing.ne-"~ cutting~. ing. ctig

Adva~nce . ~-.-..---- -.-..-.. 40 5~ 459 2 45
First review .-.-. .---. .-- ~ 20 21ai 2'21 21 2 23
General review .-~.-.-.. .-... 13' 11 ii 14 1 15

Total ~~..-.;-.- L------ 73~ 9~ 83 77 6 83

Aud in addition, engineering drawing for about eighteen days.

Aeag~~le len2gth of lesson~s (aproximate).

First a~nd second Third, fourth, fifth
sections. and sixrth sections.

Civil ~~CivilStone . Stone
ening.r cutting. engineer- cntt~ing.

Pees Pages. Pages. Pages.
Advance,-.-.-----.--.- 12 6. 6 11. 51 68
First review~...... ......- ~----------·---·---·---· 24. 1 14 23 9. 5
General review.35. 7 234 34. 4 19

Each of the higher sections has-- Hours.
4~5~ recita~tions in aidvanzce (1~ hours eac~h). -.- -.. - - -- - 68~
224 recitations in first review (1~ hours each) -,--. - ---.--- -- 33~
15 recitations in general review (1~ hours each) --.--.-- -.-- 22~
18 sessions in draw-ing (3 hours· ea~ch)~--.-.- -.---- -- -- 54

Total time in section room _._.,,.- -.--. -- -- - 178~

Each of the lower sections has--
45 recitations in advance (1~ hours each)-6715
23 reittilions~l in first reiew17 (11Z hours each) -..----- - ---. -- 34 1~

15 recitations in general review (18 hours each).,--.-- - --- - 221
183 sessions in drawing (3 hours each)~----- -------- -~-- --

Total time in section room _-l,,,. ---.-- ~-- .-- ---- 788

All of the sections in civil engineering have--
83 lessons, eacrh requ~iring 3 hours study-249
18 drawing sessions, eachl requinringn 1~ hou~~rs prepanRration- 27

Total time outside of section room- , ,. . .- .------. .276
Total time inside of section room- l------. .---. .- . ---- - 78~

00rAggregate -~...--.-- --------- --------- 44

Allow~ing five minutes for the sections to form and to enter and leave the Academy
buildlinig, there remain eighty-five minutes for the session of a single section. This
time is emoployedl about as follows:

Minutes.

Noting the next lesson; qluestions and explanations on the day's lesson,-10-
Givingr out enunciations.-- ..-.-- ---.. - -- -- --- - 7
One recitation by questions-12
Seven recitations at blackrboards, eight minutes each -- . ---- .. - 56

Other cadets in the section are given -problems to work out or discussions to write
at the board, or on paper at their desks, their work being examined and marked after
the section is dismissed.
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The higher sections -finish the text-book in civil engineering· in 40 lessons in
advance, while the lower sections take 42 lessons in the same subject. This enables
the higher sections to devote more time to stoen cutting than the lower, the numbers
of advance lessons being 5+ andl 3, respe~ctively, for the higher and lower sections.

This is the oniy difference in the courses of the upper andi 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 engineering, a lectnre has been
delivered by the head of the department on "'The materials of construction, the use
of engineering formuhe, and the limitations and possibilities of the science of engi-
neering.": No other lecture is delivered during this course. The cadets of the first
class are, however, given an opportunity to examine the models and engineering
apparatns in the modiel room, with their instructors, who explain the construction
and operation of the structures shown.

M~ilitalry engCin2eerin·?g, January L1· to Mlay 31, fir~st cla~ss.-Text-books: Elements of
Field Fortifications, Wheeler (D. Van Nostrand, Nem Yor~k, 1882); Mathan's Perma-
nent Fortificattion,au Mercur (John Wiley & Sons, N~ew York, 1894-); Attack of Forti-
fied Places, Mercnr (John Wiley & Sons, New York, 1894); Elements of the Art of
War, iMercur (JTohn Wliley &~ Sons, New York, 1894); Fortifications and Stone C'ut-
ting·, MaTthan (John Wiley &k 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, pamphlets containing sonic twenty descriptions of battles, campaigns,
and other operations of war, to be studiedl by thle cadets and used to illustrate the
principles that are taught in the text-books. With the pamphlets are maps and
plates showing the battle fieldls and theaters of operations described in the pamphlet.

Undlerthe head of field fortifications the subject-m~atter treated is as follows:
General principles and definitions, profile, trace, kinds of ·field works and lines, size
and garrison, construction, revetmuents, de-filade, interior arrangements, ditch de-
fense, obstacles, works on irregular sites, bridge heads, hasty intreuchmlents, attack
and defense of field fortfi~cations, communications, and trausportation.

Permanent fortifications is treated under the following heads: Profile, open and
covered defenses, conimunications, encientes, outworks, advanced and detached
works, retrenchments, systems and methods of f'ortification, existing G~errman fortifi-
cations, detached forts, works on irregular sites, dlefilement of permanent works,
accessory means of defense, seacoast defense, defensive organization of frontiers,
progress of defensive methods, progress in methods of attack, niodtern construction
in iron alnd steel.

In the attack of fortified places there is described, in part 1, blockade, surprise,
assault, bombardment, siege works, including tools, etc., trenches, approaches, par-
allels, saps, etc.; tracing and construction of trenches and saLps, siege batteries and
m~cagazines, siege operations, def'ense against a regular siege, siege parks, depots, etc.;
aiid in part 2 (military mining) is given the nomenclature and theory of mines, ga~l-
leries and shafts, ventlilattion, loading; and firing, organization and tactics of mines,
anid denmolitions..

The art of war is discussed under the following headings: Army organization and
discipline, tactics, mi~nor tactics in relation to logistics, grand tactics, minor opera-
tions, logistics, and strategy.

Recitations in this course begin each year about January 10 or 11, pursuant to an
order from the Superintendent for the resumption of recitations after the completion
of the semiannual examinations, and continue· daily, Sundatys excepted, until May
31, except during the time devoted to fortification drawing, from about March 20 to
about April 23, when the entire class attends in the engineering drawing rooms from.
8 toll1 a. m.

This drawing consists in the application of the methods of fortification drawing to
the construction of plan, sections, and elevations of a deteached fort for an interenched
camup.

Nucmber· of lessons in mlitarCLy eng~ineering, Janucary120 to _May 31 (f~irs-t class, al~l sections).

Friication Pranent atakofl Art lomunfca- fot~dI Total.
peon, drawing fortifica- Oftde ar.

Advance-9--.-. 1-..--.--- 14. 15·-(tx) 20 61npaesi o~
General review -----.-.- , .,., 6 6i 5 11 ,31

Total-15 1 20 23 31; 92

And in addition about twenty-eight days in fortification drawing.
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Average l~ength of lessons.

Fortifl- Perma.Atak fAr Field .tac f
fortitica- cation nent f'ortified war o

tion. drawing fortifica- places.

Pages. Pages. Pages. Pages. Pages.
Advance .---.--.--.------------ 29 6i 11. 4 12. 27 14. 6
General review.---... --.--.--. - 45 1----.- 26. 7 21 20. 7

Numrrber of hour~s devoted to each su~bject acnd to all s~ubjects in~ militar~y engineering, Jacnuacry
10 to Mlay 31,jfirst class~, in sect~ion rooms, drawoing, anld stutdy3.

Field atakFortifi- Prz- AtcofFortid.-
fottc-cation nent fldArt of cainTotal.drtiiawigfriia fortite war. o

tion. crmr jotia place Wt cr-i.(text). tions. ~*daig

flours. Hours. Hours. Hours. Heurs. Houzrs. Hours.
Section room-....~. .~- 221 41~ 30 41 461, 84 222
Study-~..~..~..~.---45 9 60 69 91 42 316

Total -6--...--.-. 7' 13al 90 1031 1391 126 540

This table is based on an allowance of one and one-half hours per day in section
roonil and three hours per day study in quarters, and for drawing, th~ree hours per
day in dirawing· rooms and one antl one-half houzrs per day preparation in quarters.

The time of recitation of a section in this course is divided and apportioned in the
same manner as in the conrse in civil engineering, hereinbefore described, to which
I would respectfully refer.

'rho course in military engineering is thte same for all sections, except that some
subjects are more furlly developed by the higher sectio s than by the lower, and in
fortificastion drawing the higher sections more nearly complete the sections and.
elevations of the work, whereas the lower sections usually finish only the plan.

At the end of the course a lecture hlas been (lelivered h~y the head of the depart-
ment on the applications and use that may be made in the military service of the
* principles and methods taught in this course, with some remarks on courses of reading
and study that may be profitably followed by gradtuaztes of the Military Academy.
The descriptions of campaigns and battles were put in printed form in the pamphlet
previously referred to, to serve in lieu of lecture notes.

These are given out as a lpart of and in aiddition to the regular lessons, at the rate
of one or two per week, depending on their lengths, and. form subjects for recitation
in the section room. An opportunity is giveu to the class to visit the engineering
museum and model room uznde~r the supervision of their instructors, who explain the
models and appar~atus and answer the questions of the cadets concerning them.

PART 3.

ORGANIZATION OF DEPARTMENT--NUMBER OF" IKsTRUcTORs-DIVIsIONT OF DUTIES.

The department of civil and military engineering is orga~nized as follows: One
prof'essor, head of the department; three instructors, of whom the senior in rank is
appointed by the Superintendlent to be: assistan t prof'essor; one draftsman, employed
by the department.

The professor of civil and military engineering adlministers the affairs, executes
the business, and, subject to the approval of the Superintendent of the Academy,
controls the policy and regulates the methods of the department. He recommends
the text-books to be used in the course, revisin,, arid correcting them when adlvisa-
ble, prescribes the lessons, apportions the time to the various sub~jects, and, in order
to insure uxni~formity and efficiency in the work of the department, supervises the
instruction of cadets by frequent personal inspections of the progress and methods
of his assistants.

There are also provided through his recommendation the necessary books of refer-
ence, apparatus, models, maps, materials, and supplies for the use of the department
and the instruction of cadets.

The assistant professor, in addition to his duties as instructor, is charged with the
care of the property of the departmen-t, and attends to the issuing and collecting of
the books, pamphlets, maps, models, samples, and other articles used in section
'rooms, drawing rooms, an~d in the quarters of cadets, for their instructionz. He acts
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as instructor for two sections of the first class in engineeringr a~nd aids t~he pronfessor
in such manner as the latter may dtirect. Each of the other two instructcrs is in
charge onf ~two sct~ions·r of the first class ia engineering, and, in addition, holdls him-
self at the service of the professor for such ot~her duties as may be prescribed.

The first class in engineering, being arr~anged orig-ina~lly, in the order of their
standing ia natnral and experimental philosophy, is organized into six sections,
numbered in order from one to six, inclusive, the first section being the highest.The hig·her sectfio~ns usunally number one or tw~o mo3re cadets than the lower, in order
that more time may be devoted to individnal instruction and explanation in the
lower part of the class, where presumabsly they are more needed. This org~anization
of the class is maintained throughout the year, but the members of anly or of all the
sections may be changed by mutual transfers between the sections.

Eachr of the three instructolrs is charged with the instruction of two sections.
The assistant professor begins each term with the first and second sections, the
instructor second in rank begins with the third and fourth sections, and the junior
instructor begins with the fif'th and sixth sections. At the end ot two weeks the
instructors change sections, the senior taking the lower sections, the second inl rank
taking the higher sections, and the junior taking the middle sectiouis. Thhereafter
the instructors change sections every two weeks in the o~rder just inldicated, except
during engineering, dlrawing, andl general review, when they retain1 the sections with
which they began the term.

It is believed that this rotation of instrnctors eliminates to a great extent the
eflf-ect of their "personal equations," and makes the merit mlarks of each section
comparable by a, just and uniform standard to those of all other sections.

This method has the further advantage of giving to all sections equal shares ofthe benefits a~rising from hav~ing the ablest instructor, and it enables the instructors
to compare and weigh recitations in all parts of the class and to adjust their scales
of m~arks to a tlruer and mrore uniform standardt.

The personnel of the department during the academic year of 1895-96 was as
follows :

Professor, James Mercur, until his death at Fort Mlonroe, Vat., April 21, 1896; after-
wards Gustatv J. Fiebeger, appo0inted May 26, 1896.

A~ssistant professor, Henry C. Newcomer, first lieutenant, Corps of Engineers.
Instructors, Thomas Hi. Rees, first lieutenant, Corps of Enzgineers, and Francis R.

Shunk, first lieutenant, Corps of Engineers.
Draftsman, Louis Matrcy.

Organization of fir~st~ class, 1895-96, dleparLtment of enginzeering1.

Number I - _ _ _ _ _ _ _ _ _ _
Sen c- of mem- Attendance. Time. Room. Instructor.

bers. . 1

1 13 Daily, except Sundays.- ,... 9.30 to ii 206 Lieutenant Newcom~er.
2 13-.,.do-5S to 9.30 206 Do.
3 12 do9..30 to 11 208 Lieutenant R~ees.
4 12 d- to 9.30 208 Do.
5 12-.,.do.- ,.,.,,.,._..,.9.30 to ii 207 Lieutenant Shunk.
6 11 j,.do.,,.,.,..,., , 8 to 9.30 20'7 Do.

The rooms in the Aca~demy building occupied and used by the department of civil
and military engineering are as follows:

Numbers.
Office-200
Section rooms-206, 207, 208
Engineering drawing academy- 201, 202Drafting· room-205
Map and chart rooms.- ,. _.,,,. _. , _ _ 203, 300
Photogfrap~hy and lithogralphy-., .,,.,,,,,.,,__ __~305Model room-_,,.,106

PARTL 4.

THE DESCRIPTION OFi A RECIT`ATION, IN7CLUDING; A DESCRtIPTION OF A SECTION ROOiM--
N'UMBER OF CADETS IN A, SECCTION--ASSIGNMENT OF SEATS-Q&UE STIONS AND
EXPLANATORY ANSWERS--ASS IGNMENT OF S UBJE CT S FOR RE CITATI ONS-US; E OF
THE BLACKIB OARD--APPA RATIJS--MEEI[T MARKIS--VISITS OFI THE HEAD OF THE
DEPARTMEIFNT .

The section rooms used by the department of civil and military engineering are
similar in aill respects to the rooms on the same floor used by the dlepartment of
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mathematics. The formation of the class parade, the report of' the sections to ·the
instructor, and the method of conducting oral recitations by bllackb~loard dlemon1-
stration and by qunestions are also similar to the general method followed by the
department of mathematics. As these subjects have been very frilly~ aind carefully
described~ irn the report of that departmnent·, it is thought adivisable: to refer to that
description and to give in detail in this report only the points in which the two
departments differ.

The atpparaitus belonging to the department and used la the instruction of cadets
consists· of testings machines, models of eng~ineering implemlents and ninchinuer~y, ci tird-
ing pile drivers, derricks, dlredges, engines, etc.; models of' engineering st~ructures,
such as arches, bridges, buildings, roof trusses, dams, locks, canissons, piers, crib wrorkr,
etc.; samlples of building material, models of f'ortifica-tions, btt~le fields, dlefensive
arrangements, b~lock houses, etc. The smaller models and p1Ott5 of a2ppratu2;~s are
displayed on the tables in thle section rooms when they are subjects of discussion in
the lesson. The larger models are in the mrodel roocm (No. 1.06), andl are described
and explained to the cadets wben they visit this room with thenr instructors. The
diepartmnent possesses a number of ftables, drawing boardts steel ruler8 an d triangles,
color saucers and glasses for the use of cadets in engineerno dlruawiiig, aind the usuatl
instrum~entsu sed in reconnoissance.

In e~n neri ngpAjn drawing tb~e entire class attends daily, ecxepet Sundcay, from 8 a. m.
to 11l a. in., with an interm~ission of about eight Imilnute's at 9 30 Sevcral days before
the dlrawoingi begins each cadet receives a drawing board, wchich he takes to his
quarters, aiid upon which he stretches a sheet of drawina pa-per, bringing it hack to
be inspected by his instructor. On thle first da;y of drawiino the wthole class enters
the engineering dratwing academy (rooms 2~01 and 202, Academyrr~ bulildling), and each

cadet, (lirectedl by his instructor, seeks the table that contnins his dirawing be rd.
The tables and boards have been previously arraiiged so that toe two sections~ of
each inst~ructor sha~ll berr kep~t, togaether in a selected portion of the rooms;, and the
instructor's desk a~nd chair are so placed that he na~y readily ov ersee the wiork of his
secti ons. Cadiets remain standing while working at their druawings, and are required
to keep at workr continuously and to refrain from coinmnnicatiiw w~i~th their neigh-
bors and from examnining adjacent dtrawings Their work is- inspected da~ily by their
instructor, wrho poin ts out errors and gives su~ch dlirections and assistance as ma~y be
necessary. The work is mrar1 ed twtice a week, on Tuesda~ys and Frida~ys, each m~ark
representing an estimate of the progress, a~ccuracy, neastness, and industry dis-
played in drawing·, the scale of markis used being the same as for ordinary recitas-
tions, i. e., the maxitnuni~ mark for three dlays of perfect w~ork is 3. At 9.20 a. m. the
class is dismissed b~y sections for a recess of about e~igiht min-utes, formiug again and
returning to their work aLt 9.30.

Merit marks for recitations and drawings are recorded in the section book furnished
to each instructor by the adljutaint of the Academy for this purpose. The names of
the cadets in a section, arranged in the order of their standing, andi their marks for
one week are entered on the left-hand page in the appropriate lines and columns,
and the subjects upon which they have recited, indlicated by th~e numbers of the
paragraphs in the text-book, are enlteredi in corr~espondling colunrps on the right-harnd
page, as may be seen in the following tables:

EI'irit class, third section, 1896, department of engineerimugI

LFT-HABND PAGE.

- I W~~~ tjCXedume Thurs- Frd a-T otal
Monda, Taedax, day, an. an. ~ ay an eekly 

No. Name. Jan. 20. Jn.d21, 'day,3,r.dgJ~ Jan .4 25SJ:U total (18). (42).
Jan. 0. Ja. 21. 22 23.

---------- I i~I- --

1 H.-~~~-. 2 3 1 .9 2. 21 A A 16. 4 38. 5
2 .2. 91 2 8; 2 9 2. 8 2. 7 2. 5 16. 6 38.8
3H - - 2. 9 3 26 1. 9 A 2. 6 1.5. 6 38. 3
4 H.-.-.- 2. 7 2 8 3 2.9~ A A 17.1' 38. 9

B 3 --.-.- 2. 9 2 9 3 1. 7 2. 5 2.7 17 38
6 ~V --..-. ~.. 2. 9 2. 2.9 2. 4 2. 4 16 5 I 38. 5
7 S.....-..--. 2. 7 2 8 21 2. 2 2. 6 2. 6 15 21 38

8KI.~.... . 2. 9 2 5! 2 91 2. 4 25 2. 6 15. 8 38. 8
9 MI2.5 2 9 1 6i 2. 9 2 2. 4 14. 6 37. 3

10 H.,,.-- 2. 7 2 6 2o5 2.91 2. 3 2. 4 15. 4 37. 5

11 P .---- 1 2. 9 2 9 3 2. 4 1. 5 2. 8 15. 5 37. 7
12 L .-.-.- 2. 8 2 91 A, 2. 3 2. 6 1. 9 15 37. 3

H~ 11 HE~ H PM 11i
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RIGHT-HA~cND PAGE.

Remar~ks.
No. Name. Moda. Tusay ednesdaia T hursdy Frid ay, Saudy

Jan. 20. Jan. 21. Jan. 22. Jan. 23.~s Jan. 24. Jan. 25.

1 H.293.17....,. 28...,,,Prob.9..A
2 M. .215-17..~... 0 222, Rev.. 26-27.... 24, Rev.10/"-11' . 18-20.

4 H218LO...~ .1BaLttle rnlnof 24~.~..,. 29-l0,Rev..1 a.

5 B.~_.,,, 174,etc., Rev. 9-1.4. I~.. 21_._._. Proh.7.i10.1 11-14.6 W. . 182, etc., Prob. I.. 21-22._. , 31, Rev.::I7.-, 18-9, Rev.
Rev.

7 5_-__...i 223-24... 6- . 3 . 8 . -0' 7Rv
8 11•1~~.~.. 225.....~. Prob.2.~.... Balttle of 37.~....i 1-0 .~~~~~~12, Rev.

Franklin.

10 H~...... 226-28..20. P~.... roh.6... 31·.-_.. 2,Rev... 25.
11 P. .2131-14.. 1-3' .. 29-10.... a... 1 Prob.2 9 23-24.12 L . .~..,,221-22 ... 18-19..~ .. 2 I 112 21-23'.

Lessois
Field fortifti- F Iort i flea- F orti-fica- Fostll( ~a jPermanent Permanent
cations : To finn draw. tion dlraw· tion dian- fortifica2- fortifies-
end; omit I in-To lu: To lug fo tion: To t ion: To192-94; osit Iart. 21, p. art. 12, p a~rt. 19, p. art. 11, p. art. 27, p.
C'hap. XVI. 17. 12. 1$ 11. 24.

The letter It~ at the foot of each column is the initial of the instructor. Tue initial M indicates
that thle head of the diepar~tment visited t~he sectiion on thazt dla~

The day's lesson is given at the foot of the colu~mn on the righlt hand page. Subjects of r~ecitationsare given1 by numbers of paragraphs in text-hooks. Rev-iew subjects indicated by Rev.

In determining the final total mark of each cadet in en ineering the following
schedle o weihts of marks in diffe~rent parts of the course is applied:

Clivil engrineering: Maximnum weight.
Each recitation in advanc.e (xl). .,,. ~ .... ~ _ -. ~ _~i~ _3
Each recitavion in first review (xl).3
Each mark in dra~wing (x2-i).7. 5 __,,, ,. 
Each recitation in general review (x2).6
Examlination iuarkr(X5)_ ._~~~~~_.~ _~~_ _~~_ ~__~ _~15

Mtilitary engrineering:
Each recitation in advance (x1).3
Each niark in dlrawing (xl) .. ,._,,., _ _ _ _ _ _ 3Each recitation in general review·L~ (X 2).6
Examination mark (X5).1-------------------- 5

The head of the department, as a ru~le, has made two visits to the section rooms
each day, visiting on one dlay the two sections that attend successively in one sec-
tion room, sayT No. 206, on the next daly the tw-o that attendl in room 207i, and on the
next the two that attend in room 208, and continuing in this order, so that eachsection has received a, visi-t from the head of the departnieut every three dlays, except
when these visits are inlterrupted or prevented hy attenltion to other duties.

The visit usually extended over the last half hour of the recitations of each section.

PART 5.

WrEEKBLY CLASS RtEPORtTS--ThANlrSFE1 S--EXRIBITION OF lARK(S.

Class reports are made out immeztdiately after the last recitation on Saturday of
each week, each instructor reporting the marks, ahsences, and progress of his two
sections on tile forms provided for that purpose. These reports are suhinitted hy the
instructors to the heed, of the department. He fo~rwards them, with his recommen-
dations for transfers, to the Superintendent of the Academ~y, wh~o, if the transfers
recommended meet his approval, causes them to be made by puhtlished orders, andl
the class reports are then exhibited in glazed fr~ames in the lower ba~ll of the Acad-
emy hu-ild~ing, where the cadets may inspect them during release fr~oml quarters.

The weekly class report is niade out, ats menltionedl above, hy sections, the report
for each section being in the mainl a copy' of the left-hand page of the section record
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book for the week considered, leaving out the last column of totazls, which gives the
sum of all m~ai'k~s up to date for each cadet. A single sheet suffices for the report of
two sections, as is shown in the following table:

[First class, first and second sections, department of engrinee~ring.]

~epor~t for the woeek endinlg October 19, 1~896.

[Scale of daily merit: Thzorough, 3; good, 2.5; indifferent, 2; bad, 1.5; very imperfect, 1; complete

failure, 0.]

No. Namelf. MSI. T. . . F. S.Totall. Remarks.

1 Frs II - 2.9 2. 2. 8 2. 7 2. 4 16. 4 WVheeler's Civil Engin~eeringf: To

2 S.-.------2. 8 2. 8 3 2 3 16. 3 art. 469, p. 312. Transfer recoin-
3 T.-------. 2. 8 2.9. . I 2.6f 3 16.8 menlrdedl Cadet C: to the second sec.
4 C.j-...-..- /3 2. 9 2. 8..1. 5 1 15. 8 tion. Jas. Mlercur, professor U. S.
51 ;~... .I.~.. 2.7 2.6 2.7 3 2.8 A 16.6 MA
6 MicN . 2. 5 2. 6 2. 8 3 2. 8 16. 4
7 C.--.--... 2. 8 2. 4 2. 6 26 2. 9 1.16
8 lL....,, /2. 9 2. 9 2. 8 2. 5 3 1-.-116.9
9 M . 2. 8 3 2. 7 2.81 ... 2.6G 16. 7

10 McC .-.-.--. 3 2. 8 2.6 2.9..2. 9 17
11 N.-....... 3 2.6 A 2.7 2.7 I2·.4 16. 1
12 I)........ 2.9 2.8 2.8. 2. 1.8 15. 6
13 H . 3 2.er 2. 8 2. 6 2. 6 16.6G

I ~NMt N' N N N N
Second section.

1 F.----.--- 2. 7 A 2. 2 2. 8 2. 8 2. 2 15. 2 Wheeler's Civil Engineering: To
2 .-.----.. 2.8 2. 7 .... 2. 5 1. 18 2. 8 15. 1! art. 469, p. 152. Transfer recoin-

3 B.~-.-.-.. 2.8 2. 8 1.. 2. 9 2. 9 2. 8 17 Imended Cadet F to the, first see-
4 1.----.-.. 2.8 2.7 2.6 1.-. 2.4 3 16. 2 tion. Jas. Mlercur, professor ~U. S.
S S.--..--.. 2.5 2. 8 2. 6 ..-- 11.5 2.9 148 A
6 F,.. ... / 2.5 2.6 2.7 2.7` 2.9 1.- 16.1
71 T ~.-.-.--. 2.4 2.8 2. 7 2. 7 2. 9 /-..16. 2
8 1X1 .---.-. ~~~ 2.32 4 2. 4 2 2. 9 . 14. 4
9 J..I._---- _~ 2 8 3 2. 5 2.6 1.-. 2.8 16. 4

10 F . ~.~..../ 2.3 32. 9 2. 6 2. 8 1.-.2. 7 16
11 B--..-..-. 1. 22. 8 2. 9 3 13 2. 2 15. 1
12 II.__.,--. 12. 5 12.7 2. 8 2. 9 2. 5 2 15. 4
13 iIH....~.... 2.7 1 2.9 2.6 A 2.7 2.3 15.8s

NIM:N N N N N

Respectfully submitted.
H. C. NuEwCOiM3IR,

Fi'rst L~ieutenacnt of En gi~neersd.
The PROFE~SSOR OF ENGINEERING,, U. S. M·. A.

FEor the first two or three weeks of each term no transfers are recommended, us it is
thought advisable to allow the cadets a sufficient time to become f'amiliar with the
new subject and to settle down to workz before adlvancing or dropping them in the
class. At the end of this timne, and at the end of ealch week thereaft~er, transfers are
recommelnded1CP C on t~he followi~ng basnis: The higihest of the total marks of the cadets
in one section is compared with the lowest of the total marks of the cadets in the
next hioher section. Thlen the second niark of the members of the lower section is
compared with the next to the lowest mark. in the section above, and so on. Those
cadets in the lower section whose marks exceed by a unit or more the marks with
which the comparison is made are recommended to be transferred to the next higher
section, and the corresponding cadets in the higher section are recommended to be
transferred to thle lower section.

The exhibition of the weekly marks in the hall of the Academny building enables
the cadets to keep track of their progress and of the efficiency of their work and to
bring to the attention of their instructors or of the head of the department, for
adjustment, any injustice or error that they may think hals occu~rred in t~he awa~lrdijng
of m3Larks.

PART 6.,

EXAM~INATIONS, WRITTENU, ORAL, WEZIGHT OFt~-DEFiICIENCY 011 PROF`ICIENCY OF
CADETS-S-TANDARD REQUIRED.

The general regulations giving the method to be followed in the examination of
all classes are found in the Regulations United States M~ilitary Academy, 1894, sec-
tions 71 to 83, inclusive.
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The examination of the first class in civil engineering in January andl in military
engineering and art of war in June are condulctedl orally by a committee of the
academic board in the room and at the time p~rescribed by the Superiiitendent.

Prior to the examination each instructor prepares a list of subjects upon which he
proposes to examinie -the members of his sections andl submits it to the head of the
department, wvho markes such alterations and corrections as may seem necessary, and
the revised list is kept securely sealed pending the examination.

The examllination begins with the lowest man in the lowest section and proceeds
in regular order upward through the class. A section to be examined enters the
examination room from three-cquarters to one honr before the time appointed for the
meeting of the committee of the academic board. Each membierr of' the section,
called by the instructor in ort-ler, beginning at the bottom of the section, takes ~from
the instructor's desk by lot a paper upon which is written a subject for examina-tion,
and going to the blackboard next to the one previously occupied prepares the notes
or the demonstration· which his subject (ails for and then returns to his seat. Wihen
the commnittee meets and is ready to proceed with the examination, the head of the
department calls upon the cadet who first received his subject to rIecite. The recita-
tion is addressed to the committee, but is conducted by the instrucrtor under* the
supervision of' the head of the department, with a view of deteriniing the pro--
ficiency and degree of proficiency of the cadet.

Questions may be and sometimes are asked by ot her members of the committee on
the subject u~nder discussion. At the conclusion of the recitation th~e cadet is dis-
missed to his quarters, markrs on his recitation are awarded by thle headc of the
department, the assistant professor, and the instruc-tor of the section, notes are made
by the members of the committee on the: degren of prolficiency of the cadet, another
cadet is called up to draw a sub~ject and take the board just vacalted, and the cadet
next in order is called upon to recite. Afs soon as all the members of one sec-tionz
have received their subj ec ts, the necxt higher section enters the room and its memrbers
are called in the samte order as before to draw subjects and prepare for recitation at
the boards as these become available at the conclusion of recitations.

The subjects are so limited in extent that one hour is ample timne for preparation,
and a cadet may be req niredl to recite a~t any time aft~er the expiration of one hour of
preparation. lf it happen at any time that no cadet is prepared to recite or has
had an hour's time fhr preparation, a cadet not yet called upon may, with the
approva:~l of the committee, be reqyuiredl to recite without preparation by answering
the questions of his professor or instructor upon a selected subject, the guidance
and suggestions unav~oidably conveyed in the questions being considered equivalent,
in advantages to the cadet, to the opportunity for preparation usually allowed.

The timle usually allotted to the examzination in engineering permits recitations
averaging about eight or nine miinutes in length. The actual length of recitation
varies from six to ten minutes, depending on the subject and the facility with which
the cadet recites.

The drawings executed by the cadets during the term are displayed on a table in
the examrination room ftor inspection by the academic bsoatrd, which hispection is
intendted to constitute a part of the examina~tion.

The mrk~rs gi~ven on recitations for examination are based on the usual scale, whose
maximnum is 3. They are, therefore, in 4etermining the final total mnarkr, multiplied
by 5, in order to give to the examination mlarkz its adopted masximlum weight of 15.

The proficiency of a cadlet in civil or military engineering before examination is con--
sidered dloubtful if his total ma~rk is less than1 two-thirds of the maximum~- total mark,
and he is so reported to the examnliing· committee. The question of his proficiency
is then to be determined by the examination, and if he is mark~edly dleficient in mark~s
before examination he may he required to undergo a written examination in addition
to the usual oral examlination. If a cadet fail on his first exa~mination subtject, he
receives a second subject in order to determine his proficiency, but in dleterm~ining
lils standing the mark which he receives on his first subject only is considered. If he
fail on the second subject also, he may be required to undergo a written esxamination.

The standdard of pr~oficiency required is th at the cadet's to tal mark shall be at least
two-thirds of the manxilmum total mnark, providled that in each case of dloubtful
pro-ficiency special circumnstaznces that may affectt the justice and applicability of
this standard are to be considered.

PART 7.
CRITICAL n~vinw or~ THE PRESENT COUusE AND METHOD or i'NSTRUcTION--cOM-

PAtiSON WITHr FORM~ER YEARS AND WITH OTHE~R iNSTiTUTiONS.
The gradual d~evelopment of the present course and methods of instruction are

ivenvery fu~lly in the: preceding part of this report.
As an engineering school, its influence and methods as compared with schools

making the inst~ruction of engineering in its several branches a specialty are
brought out in the report of Professor Riedller, of the Royacl PolytechnicumrJ at ]Berlin,
in his report on American technological schools. (See R~eport of the Commissioner
of Education, 1892-93, vol. 1, p. 65i7.)
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The numbler of these colleges giving degrees in civil engineering is 45. The
requirements for admuission are all higher than at W~est Point, the course of pnre
mathemattics consequently shorter, and the length of the coulrse generally four years.
The course of engineering· is divided into recitations, lectures, laboratory work, dlraw-
ing, and field work. The amount of timle given to each division is quite different in
the differentf schools.

As these schools differ very much in their methods, I have limited myself to the
following extracts of the report which refer specially to WJest Point and military
schools in ggeneral .

"Military sch~ools,-Before 1840 real instruction in engineering· was offer·ed almost
exclusively in the Military Academy at West Point. Up to 1840--even up to 1850--
nearLly all the civil engineers had received their preparation in this m7ilita~ry school.
Fromu its establishment, in 1802, up to 1862 it prepared about 2,000 students. Of
these, 200 becamne civil engineers and about 230 entered the military Engineer Corps.

"Amlong the former Inumber are the mlost renownmed civil engineers of the.
country.

"·Between the years 1880 and 1888 only 2 per cent of the students were adlmitted·
to the Engineer Corps of th~e U~nited 8tates. Service in this corps requires atn adtdi-
tional study of two years and a half in the United States School for Eng~ineers at
Willets Point, Long Island, orgainiz~edl in 1885. The technical instruction in this
school comnprises twenty-two weeks in civil engineering, nineteen weeks in chemistry
and photography, and forty weeks in science of explosives and torpedoes.

" Since the beginning of the sixties the M9ilitary Alcadlemy at West Point lias lost
some of its im~portance with reference to edu~cation of practical civil engrineers.
The number and importance of engineering schools. pure and prop er, have become
very great, and the enormouns developmuent oft this brainch has necessitated a division
of labor~. 

"T'lhe military schools do not serve the profession of civil and mechanical engineer-
ing any longer. The times in which mlainly kno-wledge of ml~themlatics, geometry,
and geodlesy were considered sufficient for the profession of engineers have passed,
anid to-day there is no engineering school which does not seek its mlain. work in
extensive professional instruction.

"CNevertheless the military schools, with the peculiar education and rather limlited
theoretical and practical instruction for civil and mechanical engineers they offer,
are of great importance. WiTe find the proof of this in the great num~ber of distin-
guished civil engineers who have g'aduated fromu such schools. This holds good not
only for America, but for other countries. With us the course of edcact~ionz of a,
W1~erner-Siemsens 1 m rayl induce us to deep reflection.

"CIn face of the present enoriilous develoopment in exact knowledge of scientific and
technical details the actual result of the study is dependent now as formerly upon
simple natural conception, clearness, and thoroughness, but not upon the exrtent of
knowledge. Military schools in this respect offer muany adva~ntages. The most dis-
ting~uishedl technological school in France also is a military institution. If a negative
advantage of these schools is the prevention of knowing and learning too runny
things, then the strict form~ation of character, the reliability and independence
gained, must be a positive advantage that can not be gauged too high. Alas, many
a modera school esteems that advantage too little."

M.,
~DEPARTMIIENT OF PR.AcTIcAL M~ILITARY ENGINEERING,

W~est Poi~nt, N. IF., September· 10, 1896.

SIn: In compliance with the requirements of your letter of October 3, 1895, I have
the honor to report as follows upon the department of instruction temporarily in my
ch arge.

Very respectfully, your obedient servant,
JAS. L. LuSK,

Captain~, Corps of Enginzeer·s, Instrulctor Pracct~icalZ Mi~itarly Encgineer·ing.
The ADJUTANT, UJNITED STATES MILITAcRY ACADEiMY.

1 Dr. Ernst W~erneT von Siemens was born at Leuthe in 1816, and received his
early education in the Giymnasumnl of Lubeck. At the age of 18 he entered the
Prussian Artillery, and at the same time the W7~ar Academy at Berlin, from which he
graduated in 1838. He remained in the service until 1848, when he resigned anid
established the firm of Siem~ens & Halske. He was among the foremwost scientists,
inventors, and electricians of his dlay. For his valualble work he was raised to the
nobili t~y and made a knight of the Order "'Pour le Ma~rite,"' the highest scientific order
in the country, by Emperor Fredlerick III.
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1. HISTORY OF` THE DEPARTMENT.

During the eairly history of the Academy and up to about 1842 instruction in prac-
tical military engineering appears to have been committed to the department of
engineering and the science of war, under the title of "'actual (or practical) opera-
tions on the ground." (See in Appendix Mi'; Uni~ted States Army Reg~ulations, 1821,
art. 78, par. 4·0; U-nitedc St~a~tes Army Re~gulations, 1825, par. 1349; Regulations United
States Military Academy, 1839, pars. 34, 35. )

In Aunust, 1842, Capt. A. J. Swift, Corps of Engineers, was assigned to duty as
instrulctor in practical uiilitary engineering, and his name is so borne in the Annual
Register for 1843. About one year later the headc of the department became a mem-
ber of the acadcmic hoard. (See in Appendix JVI 1' Post Onrders, No. 22,) of 1844.)

From 1844 onward the department has existed without interruption, except during
part of the war of the rebellion, when it was probably merged in a greater or less
degree in the department of engineering anud. the science of war. (See Appendix M 1.)

For information as to the personnel of the departmeut reference is invited to the
accompanying Appendix M 3. (Prepared by First Lient. E. Eveleth Winslow, Corps
of Engineers.)

A detailed programme of instruction ·first appears in the Academic Regulations in
1853. That programme was somewhat extended in 1857, and an-am in 186'7 and 1892.

Instruction in this branch was conf~ined to the first class until 1867, when it was
extended to inlclude the second class. In 1891 it was still further extendedl to inzclude
the third class.

The regulations of 1857 prescribed that in making up the general merit roll of the
first class, practical military engineering should have a relative value of 1~ (50) (see
in Appendix Mi'L, par. 67, Regulations Military Academy, 1857), but the provisiou
does not appear to have been carried into effect. In 1891 it wars ordered, upon the
recommendation of the academic board, that in making up the mierit roll of the first
class a weight of 45 should be a~ssigned. (See in Appendix M i', Circular No. 26, HE'ead-
quarters U. S. M. A., 18931). This provision has been ca~rried into effect in the merit
rolls of the first class in 1892 and succeeding years to this time.

In 1863 Capt. S. T. Cushing, acting signal officer, was sent to West Point for the
purpose of introdu~cing "instructionz in militairy signaling and telegraphy as a part
of the regular course of instruzction for ca~dets."~ Under this order C'aptainz Cushing·
was on dutyf at West Point from July 24, 1863, to Janua~ry 24, 1864, but no post
order appears to have beeii1 issued assigning him to duty.

Upon the recommendation of the acad-emlic board instruction in military signaling
and telegfraphy was added to the course in practical military engineering in October,
1867. (See in Appendix Mi', Orders, No. 125, Headiquarters U. S. M. A., 1867.)

2. STATEMENT OF THE PRESENT COURZSE, ETC.

During Junly and August of each year the first and third classes are under instruc-
tion; in October and April, the ftirst and second classes; and during the first week in
May the ftirst class alonle.

TIhe scope of the course as at present taught canl probably be best outlined by the
following programme of instruction for the year July 1, 1895 to Jlune 30, 1896:

rIRSr c:LAss.

Miaking ko tse oand lahnslying trench (full scale).
Making knots and lashings. Shelter trenches, various types.

Bridge by successive pontoons. Russian gun pit.
Assembling and launching canvas pontoons. Epaulment for breech-loading gun.
Trestle hridge on land. Epaulment for muzzle-loading gun.
Double lock spar hridge,. Full sap.
Abatis. Planting vertical palisading.
Fascine. Planting inclined palisading.
Htiurdle. Gun platform.
Hoop-iron gahion. Mortar platform.
Brush grabion. Pro~iling
Gahion revetment. Signalin~g with flag.
Fascine revetment. Signaling with heliograph.
Sand-bag revetment. Signaling with telegraph.
Barrel revetment. Use of rec~onnoissance instruxments.
Wire entanglement. Mounted reconnoissanc~e.
Simple trench (one-sixth scale). 'Utilization of ground and stone walls as a means
Simple trench (full scale). of defense.
Flying trench (one-sixth scale). Use ot explosives.

'N~ot for~wardied.
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SEC'OND) CLASS. THIRD) CLASS.

Bridge by successive pontoons. School of the boat.
Gabion revetment. Bridg~e by successive pontoons.

Sn-a revetment. aseb lf Lnd vsnhn anvs pontoons.
Barrel rev etm ent. Trestle bridge on land.
WT;ire etnlmt Fascine revetment.

entang plemeDtn. Gabioii revetment.
Mlakning vetrlpalisading. Shelter tr~enches, varions t~ypes.
Planting vertical palisading. Signaling with flag.
Platnting frincline piscadin. Sigfnalingy with heliograph.

Planting fraises in counterscarp. Ut~ilization of ground an4 stone walls as a means
Gunl platform. of defense.
Mortar platform. Use of explosives.
Signaling with flag.
Signaling with telegraph.

The text-books employed are solely for reference. The list includes Ernst's Man-
ua~l orf M/ilit-a~ry Enirrneering, the W~oolwich and Cha3tham~ text-bookss on the same
subject, the UTnited Staites Bridge Equ' ~ipan nge and Drill, and varionus other publications
bearing upon the snubjects taught. The actual instruction to the cadets in each sub-
ject is given out mainly in the form of ~printed cards containing conlcise descriptions
and explanations of the work to be executed. The cards are supplemented by
hectographed plans and sections and by oral explanations.

The number of drills possible each season depends to a certain extent upon the
weather and upon interruptions in the way of musters·, reviews, military funerals,
etc., requiring the attendance of a~ll the cadets.

That these causes combine to lessen to a large extent the quantity of instruction
possible the following comparison will showv:

OcoeArl July andl
1891.g~r 1896. Angust, Total.1896.

Drills possible~.-.-- .-.--..-- .- ·-.--.- 15 17 4%7 82
Lost, bad weather ~~-. -...... .-. . · -- 1 2 
1Lost, m~ilitary funerals - . -. .. . . .- . 1 1 . 2
Lost, muster's.-- --.-.-.-. -i..----· -- 1 1 2
Actual drills .-----.-.-.--.-- · ~-.-...-· 15 13 41 69
Drills lost -1----.-..---.-.--... 4 6 13
Percentage lost .-..-..-..- --.-.-.-- ·-- 16.7 21. 51 12. 8 15. 9

The time devoted to instruction during the year in question was as follows:

First class: `Hours.
October, 1895, 15 drills, one hour each-,,--.-- .-----.---. 15
April, 1896, 13 drills, one hour each. -- ,-.---. -- - --- - 13
Junly ~~A~J and August, 1896, 41 drills, one and one-half hours each - 61,.-- -.

Total_--,-,,----.--.--- 89~

Second class:
October, 1895, 15 drills, one hour each-,,,---.-- -.-- ----- 15
April, 1896, 13 drills, one hour each-,,--.--.------.-- --- 13

Total__------.~-------I-28

Third class: 
July and August, 1896, 41 drills, one and one-half hours each ----.---~-- 61j

The time lost by the individual cadets is much greater than that due to the num-
ber of lost drills. Thise arises from the absence of cadets who are sick, on old and
new guards (during· the encampment), or detailed for other duties. Excepting the
case of the first class in July and August, the attendance is by half classes on alter-
nate days. During the first class year of the class of 1896 the maximum attendance
by any member of the class was 56 drills out of a total possible of 72. The average
attendance was about 46 drills out of 72.

In May each cadet of the first class is reqluired to attend one full day at mounted
reconnoissance. This exercise involves about six and one-half hours of steady work
of observing, recordings notes, makiug a road sketch, and a finished map in i~nk, all
in the field.

No stated lectures are given in this course, but as mnuch oral instruction is imparted
as time allows. There is no distinct division of the course into advance and. review,
but, for the salke of pro-ficiency, certain parts of the course are repeated to a limited
extent.
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3. ORGANIZATION OF DEPARtTMuENT, ETC.

Since the expansion of the course in 1_891, and until quite recently, the nnumber of
instructors has been three--the instructor of practical military engineering and two
assistants. Ats a rule,, these three officers have all attended at every drill and havse
found themuselves fully occupied. When the clAsses are large, the summer drills tax
the energies of the officers to the utmost. The War Department has recently
detached one of the assistants and has assigned no one to take his place.

There is no strict division of du~ties, the officers being· assigned to different lines of
instruction at di~fferent times, thus having under their observation all the cadets of
the dif~ferent classes. This arrangement is believed to bring about the fairest p~ossi-
ble results in marking and grading the classes.

4I. DEscRIIPTIoN OF A DRILL.

When a class or half class is reported to the instructor, the details are rapidly
made by roster for the different kinds of work to be: done. The sqluads are promptly
marched to the workiing points, w~here instruction cards, rough drawings, and imple-
ments are provided. When deemed necessary, oral instruction and explanation are
given both before and after the squads begin workring. When, in the judgment of
the officer in chargfe, enough work has been done, the m~embe~rs of the sqluad are
questioned sufficiently0 to ascertain their understanding of the practical features
involved. The marking is done upon the, method of working, the progress made,
and the uxnderstandling shown of the subject. In signaling and telegraphy the
marking is dlone upon the recorded messages turned in by each cadet.

5. WTEEKLY CLASS RZEPORTS, ETC.

These are made and the marks exhibited in the usual manner, the classe sbeing
divided into sections merely for the sake of convenience in niarking. As a rule,
transfers are not made. In general, first class men are detailed as chiefs of the
working parties of the secondi and third classes, and are req-uired to mark the mem-
bers of their parties. The marks so given are recorded, but do not affect the final
standing in the department, which is determined solely fromu the marks of the first
class year. The niembers of the first class are marked by the officers alone.

6. EXAMIN/IATIONS.

These are entirely practical, and have -thus f'ar been conducted in Fort Clinton, and
with one exception (that of M~ay, 1892) they have taken place during the period of
the annual examination. As there is no room suitable for indoor examination, a
postponement willl uLndoubtedly be necessary in case of inclement weather. The
mark for each day's drill having a. weigrht, of unityf, the examination mark has thus
far been given a, weight of' 3, and that for mounted reconnoissance al weight of 5.
The usual standard of proficiency is required.

REVIEW OF COURSE.

The- instruction now~ given is believed to be as full and thorough as the time
allowed wyill permit. Several1 defects exist~, the most important beings as follows:

1. Lost timle.--As stated in detail above, the time lost from instruction due to drills
missed from various causes and to the absence of cadets from drills makes up a large
total. To par~tia~lly obviaLte the evil requircs a wearisome repetition of certain (lrills.
There seems to be no remedy for this state of affairs without encroaching upon the
practical work of other departments, which is not recommend8ed.

2. Th~e short termls of ser~vice al·lowed2 the assistacnt inzstr~uctors anld thze irr~egularity3 of
the-ir -tours q~f dulty.-These officers are not allowed as long terms of service at the
Academyr as those in other departments, and are assigned and r~elieved without refer.
ence to the acadiemic year. The w~orkr of instruction of the deaRrt~menrt, begins on
July 5 and ends with the conclusion of the next annual examinattion. It; is therefore
desirable that changes of assistant instructors be made between the end of the annual
examinattion and the succeeding 1st day of Junly. It is also mucuh to be wished that
these officers should have tours of duty at the Acadlemy of not less than three years.

In conclusion I desire to bear witness to the intelligence and fidelity with which
the noncommissioned officers and privates of Company E, Battalion of Engineers,
have for: many years assisted in the instruction of cadets in practical military
engineering. Their duties in this regard require much skill and labor and afford
no small room for the exercise of patience and tacte. That the demands upon them
have been well and creditably met is, I am sure, the judgment of all who know the
facts.
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APPENDIX M2.

MIEM\OIIANI)A CONCERNING D)EPARTMENT OF PRACTICAL M~ILITARY ENIGINEERING;
DURING THE WlAR OFli THE1 REBELLION.

EngcineeAr Compa~ny A, formed for service in war with Mexico, returned to West
Point June 22, 1848, and assisted in instruction of cadets until Janua~ry 18, 1861,
when, under command of Lient. J. C. Duane, instructor of practical military engi-
neering, it left West Point for Washington, 1). C.

On September 30, 1861, companyS retnrned with Capt. J. C. Duane and Lients. G;.
Weitzel and John A. Tardy, jr., and remained at West Point till October 30, 1861,
whe~n thel conmpny~l a~nd office~rs agar~in le~ft ton join the? Army o f t~he Potonmac.

A smrall detachment was left behind under comnmand of Lieut. William P. Craig-
hill, t~hen in depalrt~ment, of c~ivi~l and~c milita:~ry engineering, and remained at Wiest
Point under his orders (with a temporary absence June 21 to October 25, 1862) till
Jnnie 15, 1863. From June 18, 1863, to August 19, 1863, the detachment was commanded
by Lieut. J. A. Smith, then temporarily by several ot her officers inl succession till
Septeruber 10, 1863, when Capt. Miles D. MeAlester joined as instructor of practical
military enginzeering and comlnander of detachment.

Duriiig the interval between October 30, 1861, and September 10, 1863, the depart-
meent of practical m~ilita~ry engineering was porobably merged in the department of
civil and military engineering. The samne may be true for the interval from January
18, 1861, to September 30, 1861.

The detachment of engineers above referred to was kept, at West Point in depart-
ment of practical1 military engrineering till the return of A Company in 1865.

A Company remained at West Point till September 1, 1867, when a new detatch-
ment was formed and left behind till arrival of E Company on March 3, 1871.

APPENDIX Ma3.

inrstr~uctors, depar·tmenzt of ractical miitar1y enlgineer1inzg, signzaling, and, telegr~aphy.

Instructor. Assigned. Relieved. R emanrk~s.

Alex. J. Swift, captain engineers ... Augr.- 1842 Sept. 12, 1846 On dluty at Imest Point June 30,
1841, to Nov. 19, 1841l; duty not
known, but probablyS organizing
department of practicalengilneer.
ing.

Fred. A. Smith, captain, engineers. Sept. 12, 1846 Mar. 25, 1848
George W. Cullum, captain, engi. Mar. 25, 1848 May 19, 18511

neerai.
Alex. HI. Bowmaln, captain, engi. Maty 19, 1851 June 1,1852

neers.
George W.T Cullum, captain, engfi. June 1, 1852 Jan. 1, 1855

neers.
John G. Barnardecaptain~engineers.l Mar. 2, 1855 Sept. 8, 1856 Superintendent IT. S. M. A.
A~ndrew J. iDonelson, first lienten. Sept. 9, 1856 Oct. 15, 1838

ant, engineers.
J~ames C:. Duane, first lieutenant~, /Oct. 16, 1858 I Jan. 18,1861

engineers. /Sept. 10, 1861 Oct. 30, 1861
Miles D. Me~lester, captain, engi. Sept. 10, 1863 June 22, 1864

neers .
WilliamlP. Crazighill, captain, engi. June 22, 1864 Ang. 31, 1864
neers.

George HB. Mendell, captain, engri. Sept. 21, 1864 July 1, 1865
neers.

Henry M. Robert, captain, en~gi. Aug. 31, 1865 Aug. 31, 1867
neers.

Peter S. Michie, captain, engineers. Aug. 31, 1867 Mkar. 8, 1871 Relieved Mar. 8, 1871, on account of
having been appointed professor
of p~hilosophy, to date from Feb.
14, 1871.

Oswald II. Ernst, captain, eng~i. A ug. 1, 1871 Aug. 28, 1878
neers.

Charles W. Raymond, captain, en- Aug. 28, 1878 Aug. 28, 1881~
gineers.

Willia~m S. Stanton, captain, engi. Aug. 28, 1881 Aug. 28, 1885
nleers.

Francis V. Greene, captain, en4.- Aug. 28, 1885 Jan. 12, 1886
n eers.

Philip S. Price, captain, engineers. Jan. 15, 1886 Jan. 4, 1889
George MeC. Derby, captain, engi. Jan. 4, 1889 Mar. 4, 1893

neers.
James L. Lnusk, captain, engineers ..I Mar. 31, 1893.
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N-W.

DEPARTMENT OF` ORDNANCE AND GIUNNERY', UNITED STATES MtILITA·RY ACADEMY.

HISTORY.

This department is a gradual growth from the department of artillery. In the
earlier stagesf of devlop·~AlmeAnt t fhe insRt~rucrt~ion wasn mostly practical, and little is kn own
of it. General Cullum gives in his account of the: early history of WVest Point the
following nnder the head of " Instruction :" * " 'The first pr'inciples of artil-
leryT wereT' taugcht, wit~h t~he drill of field~ picesc~ tanrgetp~ racrt~ice, and a, little laboratory
duty. Artillery was little studied, only definitions from Scheele's Artillery were
learned, p~racrt~ical pyrortecthnyi a~nd p~reparat~ion of fixed ammu~nit~ion t,,aught, and the
use of field pieces and mortars in drills and at target practice."

The department of artillery first appears upon the records in 1817, the first instructor
being George XV. Gardliner, second lieutenant, Corps of Artillery, whose tonr of duty
extended from September 15, 1817, to February 1, 18230. During part of this time
he was also commandant of cadets.

Paragraph 7, Academic Regulations of 1821, prescribes: "There shall be detailed
a captain or field officer, and attached to the Academy as instructor of tactics; and
the captain or commandant of artillery to be stationed at West Point shall perform
the duty of instructor of artillery." 

By paragraph 9 of the same regulations the instructor of artillery is consti-tuted a
mem~ber of the acatdemic board.

In accordance with the above provisions the instructor of artillery, Capt. Fabius
Whiting, ~Corps of Artillery, appears as a member of the academic board for the first
time June 30, 1821. The same provisions as to detail of instructor of artillery appear
in the regulations of 1839 and also in those of 1853, except that "'a, captain or lieu-
tenant may be detailed as instructor of artillery."

The department of artillery continued till 1857, and a list of the instructors in that
department is given below, with the dates of their services:

List of instr·uctor~s of artillr~ery.

Name. Hank and regiment. From- To-

George XV. Gardiner..,-.Second lieutenant, Corps of Artillery .,ISept. 17, 1817 Feb. 1, 1820
Fabius Whiting.. . - Captain, Corps of Artillery.A--. .--.---- ug. 15, 1820 Aug. 7, 1821
Z. J. D. Kinsley .--.. Second lieutenant, Th~ird Artillery. --.. Dec:. 18, 18'21 Dec. 1, 1815
Robert Andersen-.v.-- First lieutenant, Third Artillery--..--- IDec. 1, 1815 N~ov. 6, 1817
Minor Knowlton-- .--- First lieutenant, First Artillery . -..-. Nov. 9, 1817 July 1, 1844
F. D. Keyes .--.---- jCaptain, T~hird Artillery. -.-. ~.-.-.(July 25, 1844 Dee. 24, 1848
William H. Shov~er~.-., Captain, Third A~rt~illery, and brevet major, Dec. 24, 1848 Sept. 7,1850

Us.S. A.
George HF. Thomas-.--.,Firstileutenant, Third Artillery, andbrevet Apr. 2, 1851 May 1, 1854

ma~jor, U. S. A.
F'itz John Porter-.- ..- First lieutenant, Fourth Artillery, and bre- May 1, 1854 Sept. 11, 1855

vet maijor, U. S. a.
Henry F. Clarke--...-.First lieutenant, Second Artillery, and bre- Sept. 11, 1855 Aug. 6, 1850

vet captain, U. S. A.

In 1857 the department of ordnance and gunnery was organized pursuant to the
following resol-ution of the academic board of Deemrrber 5, 1856:

"6. That the portion of the present course of a~rti~llery which comprises the science
of gunnery, and what is known in our service as ordnance, be disconnected from that
which relates to tactics merely, and be made the subject of a separate dlepartment,
and that the additional time necessary for the development and improvement of this
department be taken from that now given to practical engineering in October."

And on December 9, 1856, the course was finally arranged as follows: " Ordnance
and gunnery from 11 a. m. to 1 p. m. from October 1 to end of the first week in March,
alternating every other week day with cavalry tactics during October and two weeks
in November, a2nd with riding'dunring the remainder of the term."

Paragraph 5, of the Academic Regulations of 1857, provides for the detail of the
instructor of ordnance and gunnery, and by paragraph 9, same regulations, he is
constitu-ted a member of the academic board.
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Under these pro-visions Capt. Jamtnes G;. Benton, Ordlnan ce Depar~tment, was assignaed
to duty at Xi~est Point and became the first instructor of ordnance and gunlnery. A
list of the instruictors in this department is given below with dates of serv~ice:

List of ins2'·Itrcor's of or~dnalce andc gucnnery~.

Naame. Rank and department. Fr·oml- To

Jamnes G. Bentonjeh O Ien . Cap:::: Fi~talietn, n Ornanac 1)epartmeu nt..- Feb. 27, 1857 Apr. 26, 1861

Steplien~~~~~~~~~~~~~~~ .Bet... FrtletnnOdacDermnt Apr·. 26, 1861 Feb. 1, 1864
Thomas J. 'lireadwse~lz. -. J Cajptain, Ordnanlce Departmenet .F..-.-. ieb. 11, 1864 Sept. 13, 1864
;George T. ai~xch-....~. Captajin, Ordnancet Depar~tment..~ ..... /SepIt.22, 1864 July. 12', 1865
Alfredl Mordcecal-... Ca-ptain, Ordlnance Departmnlrt.July~ 12, 1865 Au.n; 2,1869
Theo. Edson .M-.-.~-.~ ajor, Ordlnance Daepazrtment.~--..-. Aug. 2, 1869 Nov. 17, 1870
Thoma~s C:. Bradford...~. Captain, Ordinanlce Departmnent ~.~...~ Jan. 1, 1871 Jan. 12, 1872
Stephen C. LySford...... Captain, Or~dnlance Department ...... Jan. 30, 1872 June 28, 1872
John It. MeGinnelss.-- - Catptain, Orninance 1)epanrtmleut ...... July 25, 181i2 Aug.· 30, 187i4
Alfred Mnordecal~..~..~I Captain, Ordlnance I)ep~artment ...... ~ Augr. 30, 187i4 Au.~g. 2L8, 1881
Clifton Comuly,~.Ma.-... `djor, Ordnance -Departmeunt-.A. . .. .~ug. 28, 1881 Augr. 28, 1886
Henry- M/etealfe. .~.... 'Captatin, Ordtnance Departmenlt .Au.,.--Bg. 28, 1886 Au~. 8, 1891
L, L. J1rulf . Captain, Ordnance Departmnent . Aug. 17, 1891 To date.

IIISTORtY OF COURSE.

The early history of the course from tile beginning of the A~cademny up to 1812 has
already been given. From 1812 to 1817 G~eneral Cullom states "tactics of infatntry
and artillery were Captain Pazrtridg~e's delight, and were well taught, but were
necessarily limited, owing$ tot the smanll I~number of cadets to exercise, and the few
pieces of ordnance for drill or target practice."

Prom this it appears that there was very little theoretical. instruiction in ordnance
proper, but that most of it was practical, b~elongring· rather to the department of
tactics thani to that of ordnance.

In Janluary, 1820, a comminittee of the acadensiic b~oarrd, consisting of Professors
Malnsfieldt and Crozet aild Assistant Professor Dougla~s, was appointed to draw up a
revised code of thle course of' stildies, and rules focr classification. Unider the subject
of artille-ry anti military science, they state thant this course shall1 consist of " The
knowledge and use of the, various k~inds of ornac-nnce and military projectiles, prin-
ciples of guinnery, exp~erimnents on the strength of powder, and calculation of' the
initlial v~elocityr of balls."

Betwe~en this (late aLnd. 1826 the ins-truction in the scientific part of tlle course was
transferred to the department of' emgineer~ing, though the date of transfer is not
fixed. It wats transferred back to the: (lep~artmnenlt of art~illery by the followVing
resolution of the azcademnic board of June 26, 1826, viz :

RZesotledl, That it is expedlient to translfer from the depa"rtment of en~gineering to
that of a~rt~illery all insxtruction included ulnder the hlead. of "'Science of ar·tillery."

T'he following extrauct f'romi the report of the Board of V'isit~ors for 18332 may prove
interesting, andi it shows that even at that early datec the armament of the pos't was
not entirely satisfactory:

"LThe B3oard7 attended< the ba~ttalion, light, infaLntry, andc art~ille~ry drills, and bad.
every rea~son to be satisfiedl with the instruction of the cadets in their fieldl exercises.:
rhey wecre present likiewise in the laboratory wheu the catdets exhibitedl their pro-
ficiency inl pyrotechny, and the:y subsequently saw them throw shells and fire at the
target writh light and. heavy pieces of artillery; all which thiey executed with a
precision rarely equaled, and not surpassed in any school of practice in Europe.

"Th~lis is the more remnarkable f'rom the state of the pieces ised for practice. They
are very defective, and the Board. recommend. that the several pieces of osrdnance
which are required. for the instruction of thle cadets by their able and scientific
instructor should. be furnished. of the best qunality and. most approved. construction.

"Murchl credit is due to the officer charged. with the iustructioa of the cadlets in
this department. He has comnpiledl a practical treaftise on military pyrotechlny and.
translated an excellent elementary treatise on the forms of cannon and various sys-
temuzs of artillery, and another on the theory and. practice of gunnery, from the
French of Professor Persy, of Mletz; all of whichi, with numerous lplates illustratmug

the ubjetshaver ben pubTnlished in? the lithongraphic press of the Academy."
In 1839-40 a programme of studies was drawn uzp by direction of the chief engineer

and the course in artillery was as f'ollows:
"CPyro·tehuy.-U~- nder thlis head. the instruction is b~oth theoretical and practical

andc extepnds ton t~he mkngRIi~ of slow match, qyuick ma~tch, portflres, p~rim~ing tubes,
cannon cartridges, musket, rifle, and pistol cartridges, canister shot, grape sh~ot,

5732 IXI A-12
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strap shot, leadfen balls, fuses, reckfi re. light balls, fireballs, incendliary balls, the
mousse, sulphur matches, thundering barrels, carcasses, and signal rockets; to the
loading of bombs, howitzrers, and grenades, and~ putting np almmunition for transipor-
tation. The miannier of making petards, powder sacks, smoke balls, suiffocating
balls, a~larm signa~ls, congreve rockrets, andl parachu~te rockcets is studiied, but not
applied to practice.

"CArtiller~y tactics.-Unider this headl the organization of a field battery and of the
company of artillerists required for its service. The school of the gunner, school of
the piece, and school of the battery are learnedl theoretically and practically. The
edolu'tions of the batteries are studied, but not practiced in the field.

"~Guenlery.-T'lhe theory of; gunnery is studied and applied to practice with guns,
howvitzers, and mortars.

"Ma~(~n efcteres of' gupowoder·, per~cussion powuder, can nson, acnd pr·oject~iles.-Under this
head the studies include the preparatfion of matterials for gunpowder; the mtanufaic-
ture and inspection of gunpowdcer; the proof of gunpowder; the piroof of gulnpowder
by the mortar eprouvette, spring eprouvette, ballisjtic penduluni, cannon pendulum,
and rotary machine; the storage arid preservaztion of gunpowder; the restoration of
damagzed gunpowider; the inflarmmation- and properties of gunpowder; a description
of the principal of the different fullminating powders; the manufaicture of percus-
sion caps a~nd wafers; the preparation of metals used in the Ikb~ricationl of arms* the
manufacture of cannon of cast ironi, wrou~ght iron, andi bronze; the inspection and
proof of iron guns, howitzers, and mortars; the in spection and proof of guns, how-
itzers, and mortars of bronze; the preservation of cannon; the mnanufacture, inspec-
tion, and proof of shot aliid shell.

"Gener·al subiject of art~illery~l-Underr this head are includled the different kinds of
guns, howitzers, and mlortars; a description of the different kinds of hiollow projec-
tiles and of the manner of filling and preservin~g theurl; the (lescriptioli and nomen-
clature of gun carria~ges, caissons, etc., with an explanation of their forms; propo-
sitions with respect to strength and ease of draft~; the manner of spiking and
unspiking cannon; the manner of repairinig and destroying the umaterial of artillery;
the theor~y of firing; the manner of determininr initial velocities; the effects of
recoil; the ainming of guns, howitzers, mortars, arid stone mortars; the firing of
grap~eshot, congrreve rockets, and grenadles; the throw~ing of hand grenades; the
different modes of firirujz; the manmer of firing: by nigrht; the causes of deviation in
firing; the effect of rifling in correctinig the inaccuracy of small arms; the effects
produced by balls, howitzers, bomibs, grr peshot, etc.; the composition of siege trains;
the constructioni of siege batteries; the manner of battering in breach and counter
battering; the construction of coast batteries and the defense of coa~sts.

"Tle~xt books.-Instructions Th eoriqu e do L'Artillere, p ar Thiroux, upon the gen-
eral subj~ect of artillery; Exercise and Instruction of Field Artillery, a, system pre-
pared by a board of ofjficers at Washington in 1826, by order of the Secretary of
WVar, upon the subject of artillery tactics.

"CThe remaining parts of the course are taught from notes prepared and litho-
graphed at the M~lilitary Academy."

The course, according to the Regulations of 1853, is as follows:
"'Par. 31. A·rtillery.-Nomenclature and description of the different kinds and parts

of artillery,: gun carriazges, catissons, and ot her artillery carriages, of artillerists'
im~plem-ents, and military projectiles; exercise of the fieldpiece and of mortars, how-
itzers, siege, garrison, and seacoast guns; manmeuvers of a field battery of artillery;
mnecha~nica~l ru?~a~nov ver

" Gunn?·er~y-Theo1ry of gunnery, target pralctice with the gun, howitzer, and
mortar.

"Pyrllotechnyl.-Makingin of a~ll kindls of niusket, rifle, pistol, cannon, and howitzer
cartridges; preparation of strap, grape, and canister shot, priming tubes, fuxses, slow
and quick match, porttire, rockets, carcasses, fireballs, light balls, and incendiary
composition; loading shells, shrapnel shot, and grenades, castings musket balls; p~ut-
ting up stores for transportation; loading caissons, and the manner of proving
powder.

"~Par. 50. Mannzler of giv~ing instr~uction~ in· artillery-Artilleryer tactics shall bne taught
accordimig to th~e most approved~ system. Th3e instructor will be assisted in1 the drill
by the cadets best qnahified acting as commissioned and noncommissioned officers.
Select passages from the best works in the dliff~erent subjec:ts of the course shall be
studied and recited. A course of practice shall be connected with the study of
gunnery.

"The cadets shall be taught in the laboratory its various duties, and shall by
practice acquire facility and correctness in~performing them."

In 1857 the course wras as follows:
"LPar. 27. Or·dnance andc science of gmi·1ennery-Nomen clature and dlescr~iption of the

different kinds and parts of artillery, gunl carriages, caissons, andl other artillery
carriages, of artillerists' implements, and military projectiles.

"CGunner~y.-Theory of gunnery.
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"PIyr~otech~ny.-Makingin musket, rifle, pistol, cannon, andl howitzer cartr~idg~es, prep-
araition of strap, grape, andt canister shot, priminig tubes, fu~ses, slow and quick match,
portflre, rockets, carcasses, fireballs, light balls, and incendiary composition, loa~d-
ing shells, sh~rapnel shot, and grenades; making musket balls; putting up stores
for transportationl; loading caissons, and the manner of proving powd-er, shot, a-nd
shells, inspectinu guns, etc.

''Par. 53. Or·dnane an~ld the scienkce ·of gunnL~ery n GLlaborah1'6tory du·ty.-For0 in~struzction
in this branch the first class shall he dividled int~o sections when comimencing the
subject aziccording to general merit, and after the January examination according
to merit in this study.

"Practical instruction in the duties of the laboratory shall he given to the first
class during a part of the period of the enicampmentf and to the fifth class between
the 1st of Ap~ril andl the 15th of M/ay."

In this year, as already notedl, the department of ordinance alnd gunnery had been
oroannized and henice the tactical part of the course had been transferred to the
departmnent of tactics.

The course in 1873 was as follows:
"'Par. 32. Ordnalcnce an~d gunn2.)eryl-This course will complrrise:
"LOr'delance.-(1) The theory and preparation of gunpowder, cannon, artillery car-

riages, lFr(~ecties, imnplements, machines, smnall arms, ammunition, anld military
.fireworks. (2) Practical instruction in making niusket, rifle, pistol, cannon, and
howitzer cartridges; preparationi of strap, grape, a~nd canister shot, fuses, slow and
quick match, portfire, signal rockets~, carcasses, fireballs, light halls, and incendiary
composition; loadling shells, shrapnel shot, andi grenades; putting up stores for'
transportation; loading caissons; in deter mining pressure on7 the l~ore of a gun; in
determlin ing thle i n itial velocity of projec-ctiles ; in th~e mianner of provino powdvter, and,
when circ~umstances wrill admit of it, t-he operation of casting cannon solid and hol-:
low, casting of projectiles and the usual method of testing gnu metals will he
witnessed.

" Gnnnery.9·,-Eum~bracingr the studyg of the movements of proj'ectiles; the theory of
pointing firearms; the different kinds of fires and their efiect; the art of breachinlg
and the composition of batteries.

"Par. 59i. Ordnllane andc gunn.~ery anzd labor~ator~y ducty-For instruction in this
branch the first class shall b~e divided into sections in September according to benl-
erazl merit, and aft~er January examinatioon according to merit in ordlnance and
gunnery.

"Practical instruction in the duties of the laboratory shall he given to the first
class during a part of the period of the encamipomen and to the third class at such
times as the superintendent may direct."

The course in 11883 wc~as as follows:
"~Par. 32. Ordn~ance and gnnner·y.-T~his course will comprise:
"1. The theoretical course of ordnance and gunnery, as follows: Ordnance: The

theory and preparation of explosives, projectiles, cannon metals, cannon and porta-
ble arms, artillery carriages, harness, and machines. Gunnery: The theory of the
motion of projectiles within and without the piece, and their efftectsJ. The use of
range finders.

"2. The practical course will comprise instruction in the duties of the arsenal and
experiments in gunnery. When circumstances will admit of it, the operation of
fabricating ordnance miaterial w7Cill be witnessed.

"]Par. 39. Or1d~nanlce a~nd gunnery~-T'l wo to four every other wTeek day, Saturdays
excepted, alternating with law. The month of April to> be devoted to the practical
part of the course, exrplanation of instrumlents, models, etc.

"Par. 60). Or~dnanlce and gunnlrery acnd labora'torg~ dluty.-For instruction in this branch
the first class shall be divided into sections in Septemuber accord in0 to general
merit, and after the January examination according to merit in ordnance and
gunnery.,

" Practical instruction as prescribed in paragraph 32 of these regulations shall be
given to the first class during the month of April, or at such times a~s the Superin-
tendtent may direct."'

The following list of text-books in use in the department has been obtained from
the best available sources, and is very imperfect, especially at the beginning of the
history of the department:

Z~e t-bookzs in ar1t Ilery.-S~heele's Treatise on Artillery.
1841. Anderson's United States Artillery Tactics ; Kinsley's Pyrotechny; Thiroux's

Instruction TIhdoriqne et Pratique d'Artillerie; Knowrlton's N~otes on Gnnpowder,
Percussion Powder, Cannon, and Proj ectiles.

1842. United States Artillery Tactics; K~iusley's Pyrotechny ; Thiroux's Instruction
Thd'orique et Pratique d'Artillerie; Knowlton's Notes on Gunpowder, Percussion
Powder, Catnnon, and Projectiles.
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1850. Tactics for Garrison, Siege, and Field Artillery; Kinisley's Pyrotechny; Thi-
rtoux's Instruction Th~orique et Pratique d-'Artiflerie; Knowlton's Notes on Cnn-
powder, Cannon, and Projectiles; Mordecaisa Experinients on Gunpowdler by means
of the Gunl andl Balllistic P~endulumrr.

Text-bookis in. or~dnan~ice and g esnnery.--1839. Tb i ronx's Inlstruction Thdirori que et
Pratiqule dl'Artillerie; Ordnance Maanual; MIordiecais LExper~iments on Gunpyow~der;
N~cotes on Fab~rication of' Caninon and Projectiles.

1863 and 1864. B~entonl's Course ot' Ordnance and Gunnery.
1865 to 1870. Benton's Ordna2nce and Gunnery.
18'70 to 1886. lBenton's OCrdnance and Gunniery: Mordlecai's Notes and Pa~mphlets;

.Bruff'!s Exterior Ballistics.
1886 to 1896. Metca1lfe's Ordnuance andt Gulnnery; Metcalfe's Notes and Pa'mphlets.
1896 to - ., Bllrff's Ordnance a~nd Gunnery.
T'rhe dievelopmlent of thle course o~f erduance and gunnery bas b.een as follows:

Thrst, the whole subject, under the headl of artfillery, was taught by the dppartrnent
of tactics. In the early (lays of -the institution very little scientific knowledge on
the dlb~ject of a~rtillery and ortlnance was in existence. 1-ence the subject was
taught at first practically, gr'eat attention being giv-en to drill andt very little to the
principles. As knowledge upon the sub.>ject increasetl more timie was devoted to
* he theory of the sub~ject, and somnewhere betwyeen 1820 and 1826G this k~nowledlge
Iliadc increased so greatly thiat it was detlemedproper to transfer instruction in it to
;anetnher depar~tmlent, where more time could be given it. It wass transferred back
~tgain, however, for reasons nlot given, and in 1839 the course as laid down deals
ux~tensively with the theory of artillery, the determnination of initial velocity, proof
of gunpowder, rifling, causes of' deviation in firing, etc.

T~lhe greatest step, inl the developmient of the course wcas undoubtedly its division
in 1857 into two parts, the one practical and b~elonfing to the departmuent of tactics,
the other t~heoretical antid belonging to ordnance proper, or the study of the
theory of gunpowder, pressures, velocities, and the effect of these uponl the building
of gnus and upon their pro~jec~tiles; also tirle nmunerous qluestions relating to pointing,
metal fo~r gunils, inaun facture of ordtnancse stor~es, an d maRny others of this class became
for the first tinie thie sublject of a sep~arate course.

The great ability of thle first instructor of ordnance and gunneory, Col. (then Capt.)
J. G. Benton, Ordnance l)epartment, ga~ve a~n orgatnization and an impetus to the
department that it has always felt. His text-book, Bento~n's Ordnance anld Guinnery,
is well.-known almos0t to the lpresent tiure as a model book;,tnud it has furnrished the
basis of mnost of the subjsequent revisions.

The first of thlese wans madzce by Col. Alfredl Mordca~i, Ordinance I)epa~rtment, whoc
publishied a series of pamp~hlets, taiking up the (lifferent chaprters of Benton in

detail aud cor~recting them~ to d~ate. HIls intention was uipon the completion of the
wvorki to publishl it in book· fo~rm, buit unfortunately he was relieved fromt duty
before this work was accomplished.

The course for some years after his tour of duty consisted of his pamphlets and
those parts of Benton whic~h still applied, supplementedi by notes published by MIaj.
Clifton Comuly, of thle Ordnance Departinient, who succeeded him. It was during this
timne that the old system of exterior ballistics, Didion's, was replaced by a more
m~odern one, Niven's.

Capt. Henry Mleteal-fe, wh~o succeeded MaLjor Comly,, foun~d that the course needed
at thorough revision, and he proceeded wvith the work with untiring energy, and
·finally published his Ordnance and Gunneryr, which remainedt a text-book up to the
present year, 1896.

When Capta~in M~etearlfess 1)00tk was w~ritten the atrtillery system of the United
States was in embry~To, and also the subject of smanll armns and some others. Shortly
after his relief from du ty, in 1891, all1 these factor~s in -the ordnance problemr assumed
definite shape. Thle system of a~rtillery, gun-s, and carriages bsecam-e fixedl, a new
sm17all arm was adopted, smokeless p~owders came into vogue, alnd muany other
mainor chang~es w1ere made.

T'hese, changfes necessitatedl a revision of the course ag~ain, and reuslted in the text-
book at present adopted by the academic board and comipiled by the present instructor
6f ordnasnce and gunn ery.

The present course is contained in one text-book, entitled Ordnance and Gunnery,
Brulff, an~d a ballistic table, compiled by Capt. James M11. Inga~lls, First AQrtillery,
U. S. A., whose title is Batllistic Tables, Ingalls.

The list of subjects taught is as follows:
1. Gunpiowuder end inter'ior' ball~istics.-Und~er this head is given the composition and

manufacture of gunpowder, the laws of its burning in air and in a gnu, formulas by
which the velocity of a projectile and the pressure in the bore of' a 'gun cain be
calculated, pressure curves in a gun, and a gen~eral outline of the characteristics of
ipowder, such as is generally comprehendiedl under the head of interior ballistics.
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After the theory of poowder is understood the practical methods: of determining
the velocity of projectiles and the pressure in the borc of a gun are taught, both
theoreticatlly a~nd by practical use of the instrumnents theluselves.

2. HEigyh explosi~es an1d smok07eless powder·s.-This incindes a description of thle gen-
eral properties of high explosives, and of each particular explosive usedl for military
purposes, giving its preparation, properties, uses, etc. The manufacture of smoke-
less powder is explained, the reason why it is superior in ballistic properties to ordi-
nalry powder, and a description of the principal w~ell-know~n smokreless -powders is
given. This is supplemcnted by the exhibition of samples of nea~rly all th~e known
smok~eless powders.

3. wac~s.-This sub~j ect is quite exten sive, a nd in cludes various snbordinate subj ects.
First. Gun steel, the metal of wh~ich all mlodlern gunls is miatle, is described with

regard to its properties, chemlicaal and physical. lts mnanufacture is then explained
in detail, together with the various modern processes of treatment, such as fluid
compression, hydraulic f'orgiing, oil temp~ering and annealing, and the rationale of
the process of hardening, temipering, and anneabtling.

Second. A general outline of the principles of machines is next given, with the
va~rious mlethodss of transmlitting and mlodify-ing power in usc in shops; the general
arrangement of miachine shops, and. a description of the various mlachlines in common
use, such as the lathe, planer, shaper, etc., anld the tools used by them.

Third. Practical operations in the maLnufaqture o~f guns, utiner which head are
described the various operations at, the gun· factory in buildling a modern gun,
including the preparation of the parts for assembling, the heating, shrinking, and
cooling of the parts, thus forming thle assembled gnu, andcl thle final operations of
finish boring rifling, etc.·

Fourth. After the mannufaicture of the gnu is under~stood,, the reasons for the proc-
esses are g~ivenl under thle head of " Elastic strength of guns."

This subject includes a disicussion of the strains andc stresses wrhich act on a gun,
the laws of their distribution throughl the mietal composing it, and the methods by
which thle structure many b~e strengthened to best withstand the strains. It is an
outline of the mlodern method of gun construction. Wire guns are also treated of,
and their construction illustrated by examples.

Fif'th. TIhe discuissi on of th e elastic strenigth of g uns having shown the ne cessity for
accurate mneasurements of all the parts, the subject of me~asuremlenlts inl gnu construc-
tion is next consitleretl, and the instruments a~nd methods emnployed~ are describedf.

Sixth. T`he student is now in condition to unrderstand the comupleted gun, and
undler the next head are described a~ll the guns inl the United States service, with
their b~reech mechanism.. In this description, the reasons8 a-re giv-en for the a2rrange-
ment of the various parts, and2 their functions and act~ion clearly exlapinedl. 'rhe
foreign variations atre also described here.

4. Pro·jictile and armor·-- Underr this headi are dlescribedi the vamious fieldl, siege, and
sea-coast projectiles in use in tIme United States service; theim me-thods of mnanufac-
ture, inspection, anld tests; the circumstan ces nuider which each is b~est employed ; tlhe
laws with respect to bursting- charges, and the use of high explosives in shiell; the
developument and ulse of :shrapnel; law of rotation of an ob~long p)rojectile, and its
sectional density as affecting its accuracy and range; rifling, its use and laws, form
of rifing curve, andl kindls of twists employed~; the hIistory and development of rotat-
ing devices, both ulnizzle and b~reech loading; rule for determining time weight of
oblong projectiles; the krinds of armor and their relative value; ef'fect of projcctiles
on armor; backings a~nd fastenings for armuor plaztes, andi the principal formu~las for
penetration of pr~ojectiles in armnor.

5. Fu~ses andc prim~er~s--Tlhe various fuses used in pro~jectiles, with Iheir requisites,.
are explained here, and also the cormmon or friction anid the obturating primlers.

6. E~xterio~r ballistics.-Tlihe sub~ject of this head is the motion of pro~jectiles in air;
and the formulas giving the laws of resistance of the a2ir., and those byr means of'
which the various elements of the tra~jectory ma~y be calculated, are deduced, and
their application to practice explained and illust~rated by numerous examrples. TIhe
problemis which are most likely to be met with in practice are trealtedi only, leav-
ing the more extended application of the, principles to be ·taught at the schools of
application.

7. Ar·tiller~y carr·iages; t~heory~ of r·ecaii.-The mrodern artillery carriage is a, very com~-
plex structure, andt req·uires nmuch study of the lrinciples of recoil andl of thle stresses
aLctingr on it. The principles of wheeled carriages are describe,ec a~nd the various
brakes used to diminish recoil, together with the dtraf't of the horse, his mode of
azttachm~ent, andl the harness. A dtesem-iptiop of the var~ious wheeled carriages for·
the field and siege services is then given, follow~ed by a descrip~tion of the sea~coast·
carriages for the guns and mrottars, and also a brief mention of the older forms of~
carriage found in the service.

The principles governing the recoil of guns are then discussed, and the las-v of~
recoil in the first and second periods deduced. This having shown the necessity forc
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brakes or buffers, they are next discussed, and formulas deduced by which the dce-
ments of a hydraulic brake may be calculated.

8. Pointing; pr·obabilityJ of ~fir~e.-Under this head are considered the different cases
which may a~rise in pointing, dlue to ditfference of level of targret andl trunnions of
gunl; the mlethod of calculating the height of rear sight andl the correctionz for d~rift
is explained, and also the methods of indirect pointiug. The canses of deviations in
~firing are: then consideredl, and the methods of estimazti~ng· distances to targ~ets
-explaiued, together with the general principles of range -findlers. These priuciples
are illustrated by a description of one of the best known instruments. The sights
for the service guins, field, siege, and seacoast are then explained. Thie laws of dev~iat-
·tioiii of projectiles are then discussed, alnd the mlethodss of calcu:latin~g their deviatfions
exp'lained a~nd illustrated. The doctrine of "'probability" is then briefly considered
·and applied to thle case of firing, andl the laws of accidental error deduced and
applied to f~inding the probability of committing certain errors and of striking
·objects of given dimlensions, and these laws are illustrated byS examples.

3. Potanble: a·rm;s.-This subject includes, first, a description of the various hand
arms, the sword, sabler, b~ayonet, etc., together with thle principles upon which they
dBepend, and, second, a discussion of the modern small ar1m. This dliscussion explaiins
f~irst the reason for the reduction of the caliber of the modern ritle and the ballistic
advantages obtained by it. A (lescription in detail is then given of the various parts
of the Springfield rifle and of the caliber .30 rifle recentlyr adlopted. In this connec-
tion the general i~rinciples of breech mechanism are discussedl, and thle ·requisites of
a good mlechanisni given, so that each syst~em describedl may bef compar~ed with the
general conditions and the aantlRltagres andi defects of each made evident. The
sights fo~r sumall arms are also described, together with the varions minor parts which
mlake up thle gun. The magazine or repeatinlg armns are th-en discussed, thle reason
for using a mnagazine arm being explained, and thle cond-itions which a, iood mlaga-
zine armw shouldl fulfill are given. The different uma~ga(zine systems are then dlescribedl
in detail, and the advantages and- defects of each ·pointedl out. Finally the magazine
system of the United S tates rifle, catlib~er.30, is explained in detail, with the Treasous for
its adoption. Metacll~ic ammunrition for small arias is next exp~lained, a genera;l hlistory-
of its development being given and the reasons for the va~riouls changes and improve-
mnents point~ed out.

10. Machnc~~~e and racpidl-~fire SGSoms..-The pirinciples upon which the various machine
g~Uns are built are here explained, andl also their advatntages andc dlisadvantages in gen-
eral, and their nse and the requirements which a good matchine gunl should fuxlfill.
The best known machiine guns are then describ~ed in detail, with thieir working and
peculiar advantages and disadvantages, and ea~ch guin is showvsn, and explained fr~om
tfhe gunl itself. After the guns have been studied and their working understood
they are fired a ~iumiber of rounds at targets, so thiat their actua~l working may be
seen.,

Thle samle course is pursued withl the rapid-fire guns, their geneiral principles being
first explalined, then each giun is studied in detail, andi the gnun itself usedt to explain
anly doubtful points;3 and af~ter being thoroughly studieid thley are firedl to show their
wvorkiing.

All ~lirts of the course excep~t those purely descriptive are illustrated by problems
wmhich are solved as a te:t of the thoroughness with w\hich thle priniciples taught are
understood. The total numbler of lessons in thie couxrse is as follo~c 5:

Advance-54,,,,,,,,,_,,_,,,,_.,,_,,, _______
Reviewt-- .27,.,,.,, ,,,,._ ,,,,,,,,,.,,_____
Practical instruction.,,,.,,,,.,,,.,,,,,.,,,,,,,,, ___6
General review~,,.._ 16

TIotal-,,-.,,,,,,,,.,,,,,,,,,, ,,,,, _~__ _1 03

The average lengthi of lessons is 12 patges adviance, 24 pages review, tO pages gen-
eral review. The time a~llowred for the course is as f'ollows: "CFromi 11 to 1 o'clock
every ot her week day fr~omr Septemiib~er 1 to Junne! 1, atlter~nating wvith riding, andl dur-
ing Feb~ruary wvith drill reoulations, ecxcept Satu:rdays fr~om Sepltemnber 1 to Decemb~err
1 annl fromr M~/archl 15 to Junne 1."

The class is divided for instruction in ordnaznce and ounneiry into two halv·es. The
first half attendls riding or drill regunlations, wihile thle siecond halt att~ends ordnance,
and alternates next day withl thle first half. Thus one-half' the class in any onle week
will rec~ite either twice or three times, except (luring the timre from D-ecemnber 1 to
March 15, when each half recites three times. Ea~tchl hal~f claiss is divided inito four
.sections, alnd the nuniber in each section varies, of course, with the size of the class,
being generally fromt five to tenl men.

The departmlent is organized as follows: The head of the department has the
official title of "Instructor of ordnance and gunnery." l'ie is grenerally a captain of
O~rdnance detailed by the Secretary of War for four years upon the recommendation
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of the Chief of Ordnance. The detail is not limlited to eaptn~ins, as showrn iiyr thle
list of instrnctors. Two assistants have been for somle years allowed to the dep~art-
ment, one a lieutenant of Ordnanuce and the othier detailed fr~om the line of the army.

The lieutenanit of Ordnance is the senior azssistant instructor of ordnance a~nd.
gunnery, and in addition to his duties as instruictor he is attached to the ordnlance
detachment at the post and is recinired to assist in the duties pertaining to that
detachment, such as thle care anld prese3rvationn of the b~atteries at the post, moo>!ntingg
and (lismountingf gnus and carriages, etc.

The junior assistant is not attached to the detachment, andi his dnties are those of
instruction only a~s a genlerazl rule, but lie may:7 be calledi uponl to assist the senior
assistanlt iol the performnance of anly of his duties.

Each of the assistants instructs fr~om 11 a~. m. to 1 p,. ni.. ilailyr, except the Satur-
days before mrentionled, and his dulties as instructor atlso require albout twro hours
daily correcting problems andi arran~ingi models, dlrawingLs, and sub~jects for the next
recitatio~ns. The niecessa~ry timeo must also be given to the prepra'-tion of the lessoni
for the daily recitations.

The dnties of the head of thle department are a close supervision of the instruc-
tion, explanations of mlodels, and occasionally lectures, preparation of the nlew mnat-
ter for the course to replace such as may becomieobso~lete, procurin~g of miodels, and.
preparation of drawings for different parts of the coulrse when required. In addci-
tion he has charge of all the ordnance· and ordna~nce stores of the post, anld is
responsible for the condlition of the batteries andl th-eir ammunition, for the care and
preservation of the varions stores used in mechanical manneuvers, and for the tars et
supplies of cadets. He has comumand. of the post ordnance detachment and. regfu-
lates their duties.

The ordnane section rooms are located on the third floor of the new a~cademic
building in the cu~rtain fazcing the area, and are numberedi 311, 313, an~d 315. The
two latter are section room~s, while 311 is the office where consultattionrs are held,
marks and standing arrangedl, mlodels krept a~nd exhibited, atnd books atrraLnged for
referenlce. The office and one of the section rooms, 313, have each a small fireplace
of stone built into the wall and communicating with a flue for burning powder.
Each room also contains a2 gl.ass case filled with samples of gunzpowdler andlc of
smokieless powder. These samples are kept in glass b;ottles, properly lab~eled.

Trhe section on entering the section room finds the inlstructor sea\tedl at his desk, and.
after the m~embers of the section have reachied their seats and wThile they are still
standing the section mnarcher Iplaces himself in front of the instructor, salutes, and.
reports "A8ll are present, sir," or "'Cadet Blank is aIbs~ent, sir," etc. The mnembers of
the section then take their seats.

All absentees are noted and reported on the class reports at the end of the week.
The section being seated, the instructor asks, "Are there any qunestions, g~ent~lemen '?"

when auyg member of the section mnay ask for an explanationi of anly point in the
lesson which may not be thoroughl~y unIderstoodl by him. Very freqyuently there are
models illustrating somre sub~ject in the lesson. In this case the model is explained by
the head of the depa~rtment or by the instructor before recitation beginis. These
explanations rmay occupy from five to fiflteen minuztes. The names of the members
of the section a~re then called and sub~je~cts in the lesson assignled- to theni for rec itartion.
These subjqiects are printed ani~d numlbered,~ anld each sub3j ect is assigned b~y its miombper.

As a rule, not more thanl six recitations can be completed in the hour assigned. to
each sectiomi, and hence if there are more than six cadets in the section, as is gen-
erall~y thle case, the seventh takes his place on the floor in front of the instructor
and is questioned by him upon sonic subject in~ the lesson, andc this questioning
continues till one of the cadets at the blackboard is really to recite. If there are
more than seven mlembeors in the section, practical i~roblenis pertaining to th~e
lesson or to some previons jpart of the course are giv·en thiem, whichi they are
requiredl to workr out at their seats, being funrnishe~d with p~encil and paper for that
purpose. These problemss are folded and ind~orsed with the nanmle of time cadet and.
his section and turned inl to the instructor, by whoml they are corrected and r·eturned.
to the cad~et at th~e next recitation.

The cadets at the b~lackboardl write first their name in time upper right-hand corner,
and also the number of the sub~ject assignled them. They also wvrite any mathemat-
ical formulas w-hich may be given them to a~id in their discussion aiidl make such notes
as may assist theom in reciting. When prepared for recitation, the cadet takes his
pointer in his right hand and faces the instructor. The instructor then calls hiui by
name, npon wihichl the cadet begins his recitationl by stating "I atm requnired to dlis-
cuss the subjictf of .--" He then proceeds with his discuxssion. Any errors which
he mayR make a~re noted by -the instructor, and if thesy are not very g~ravce he is allowed.
to proceed. Grave errors, however, which vitiate the reasoningf or impair thle clear-
nessi of the discussion are corrected. at once. At the conclusion of the recitation
the instructor calls the attention of time cadet to the errors ire niay have committed,
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questions him upon the subjeact generally to bring out any points in wh ich the knowl-
edge of the cadet may have appeared defective, and endcavors to impress upon him
the general principles underlyingS the snbject and their connection with principles
previously taught.

In the meantime thlose, cadets who have pr~epared for recitation take their seats
and attendl to thle recitation and the exrplaniation going on.

As each cadet finishes his recitation, the next in order is calletl by name by the
instructor, taikes his place at the blackboard, and p~roceeds as explained above. In
some cases a cadet who has bad a subject assigned to him will state that he is unable
to discuss the sublject. In this case the reason is generally that he hIas mistaken the
lesson or has had other duty such that he was unable to study that particular part
of the lesson. In such case a second sub~ject is givenr himi, and his mark for the reci-
tation divided by 2, as it is impossible to admit excuses of this kind without injus-
tice to other members of the section who miay have been equatlly circumstatnced and
wvho have prep'ared their lcssons.

All recita~tions and problems are marked on the f'ollowing scale: Thorough, 3;
good, 2 5; indifferent, 2; bad, 1.5; very imperfect, 1; coniplete fkilure, 0. By using
the various graatlaions of this scale the instructor is enab~led to express very accu-
ratelyF the value of the cadet's performance in the section room.

At; the end of each wee'k the naiiies of each section alre wriftten on a blank f~orm
prepar~ed for the purpose, and opposite each nanie is written the niark made by the
cadet at ea~ch recitation during the week. The maximum f'or thre week is the grea2test
possible total that could i~e nia-de by the cadet who has recitedi most fr-equently. For
instance, if the section recites three times a week the niaxinium possible for any
cadetis 9. This, then, is the mlaximumm for the weck, and if' a cadet has recited three
times, his maximum is thle sumi of his mnarks, as, for instance, 2.3 +- 2.8 +- 2 -7 1
maximumn, while if he has recited twice and his niarks are 2.4, 2.8, his maxinium
will be th~e averag~e of these two ma,?rks multip~liedl by 3, or 2.6 X 3-7.8, masxinium,
and similarly for one recitation.

The niarks thus writteni out for each section are tra-nsmlitted by each instructor to
the head of the dep~artment and by him hantled to the -Superintendent in person,
when he makes any r·eniarks or explanations upon the progiress of the individual
cadet for the wYeek. The progress of the class is also noted on the jeporlt, :as "'fromr
page - to p~age -," giving the name of t~he text-book, and w~hether it is zcladvance,
review, or general review.

The class reports above explained, a~fter beinig handed to thle Superintendent, are
conspicu~ously posted iii the halls of thle acatdeniy buildingr, wher·e they are accessible
to all the cadets. Anly cadet who thinks his imistructor may ~have erred in his mark
upon any particular recitation hias the privilege of requestingi permission to speak
about it, aiid to explain fuilly to the instructor his reasons for thinking the miark
erroneous. If it appears to the instructor that his r-easons arc sound, the mark, w·ith
the consent (if the hiead2 of the depa~tnilent and the permiission of thle Supetrintendlent,
is changedl.

At the end of each week~ the total mark of each cadet is entered in a columln oppo-
site his m~ime, and these marks are arranged in each section in the order of mlagnitude..
When~ever the diff~erence between the low-est man in an upnper section and the highest
nian in the next lower section exceeds 1.5,~ a t~ranlsfer is made of the cadet froni the
lower to the highuer section, and vice versa. By this umeans the class is always
arrangred a2ccording to their marks.

Thee head of the departmeint alternates in visit~ing sections. He endeavors to hear
each section at least once, a week, and more fr~equentlyv if possible. The object of
his visits is to become thoroughly acquainted wYith the cadets, anld their methiods
of recitation, and menta~l habits; also- to note the methods of the ipstructors, andi
to makle suchl correcttions or suggestions to them als mnay establish as nearly as possi-
ble a uniform mlethhod of instruction througShout the department.l

To fuirther this end the sections change their instructors every two weeks. This
enables any inequalit~y in the methlod of masrkin~ to be eliminatedl, and the sections
also alternate every two w~eeks in hiours of attendance, so that eachr cadet umayy have
as far as possible thle same advaiitages and disadvsantag~es in this respect.

In study-ing the sub~jec~t of ortlna2nce and gu~nneryv there are necessaril~y many objects
describ~ed which arse com~plicat~edl and ditfficult to understand thoroughly without the
nse of iiiodels and dlratwings. Hence the department has endeavored to procure
models of all1 the- dlifferen-t ma~chines, g;uns, carria~ges, etc., referred to in the text.
These are kept in the section rooiiis (luring recitation upon the particular subject to
which they refer, and the recit~ation is made from them.

Drawings of all thle more difficult andi complicated parts of the diflferlent objects
are also prepa~red beforehaznd, and a~re used in the recitations.

After six advance, lessons have been studied they arc review~ed in three lessons, andi
at the endl of each six months' course· in December and ~May, the whole of the pre-
vious course is reviewed generally.
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T'heexamninattions have so far been oral, oT\ving; to changinzg text-books and lack of
facilities during thle erection of the new academic bu~ildling, but it is believed in
~future that at least one of the examinations should be wTritten, and that frequent
written recitations shouldl be held dur~ing the course. The oral examinations are
conducted in the pre~sence of a commnittee of the acadlemic board, and do not differ
from an ordiniary recitation in the section room. If a cadet fails upon the subject
assignedl him, or fails to estalblish his proficiency to the satisfaction of the commit-
tee, he is given a, second sub~ject, and his examnanntion is c~ontinued until his pro-
fticiency or dleficiency is establishedl. In case he is proticient a~ft~er such first; fatilure,
hi~s standing is determined by the mnark give~n him uipon hris first subject. In case he
fails to establisjh his proficiency he is sub~jectedl to a, written examination, the questions
for which aire approved by the commnittee. The result of this written cxaminmutmio
fixes his proficiency or deficiency, and is reported to the academic board.

The oral examzination has the w~eighl-t of three recitations, or 9, an1d thle final stand-
ing of tbe cadet is determiined as follows: The sumi of all the mnark~s made by each
cadet befibre general review is determninedi. To this is added the suml of the general
review manrkis multiplied by two.

In the department of ordnance and gunnery, owing to the alteration of hours and
of instru~ctor~s as previously explained, and al~so to the falct that the whole class takes
the same course, the c:ac ets are a~rranged accordliug t~o their total mlarks as given atbove,
and this dletermiines their standing before examlination.

After examnination, the mark mawde by each, multipliedl by three, is added to his
previous total before examination, atnd the cadets are then arranged according to this
grand total, whi~ch fixse the standling after examination. This process is followed
in January andc Jlune. V~or any~ cadet, the sum of his standing in JTanuary and June,
properly wveighited, gives his -final standing.

In reviewing the present conrse in ordnance and gunnery atnd comparing it with
former courses, it, is thougfht that the following points have been kept in view:

1. It has been simplitied. 'lThe mlathematical parts of the course, though necessarily
more, extensive than formnerlyv, have been workedl outiii ore in detail. Every eq~ua-
tion is deduced plainly· and nothingr left to puzzle the studlent. Furthermore, as a
general rule all the equations introdu~ced have somne direct practical use and ~bear~ingg
upon ordnance, and this use and bearinlg are pointed out.

In the recitations no memorizing~ of eqluationis or of marthematical steps is required.
Ever~y eqna~tion which is to be usedl in aI given dliscuission is prinited -with the subject
wrhich is given to the cadet, and in case equations are to be deduced fr~om those
given, the variou-s steps in the process are given in the form of a synopsis, unless
these steps are perfectly obvious. The reazson fo~r this is thlat the ob~ject ot' the couzrse
is to teach ordnance and not manthemnatics, and in order that all the tinie mlay be
given to understandling and applyingf the principles taulght. With the description
of guns, carriag~es, small alrms, etc4, the objefit;lias been to confin'e the description to
few objects and to mnake the dlescription of each thorough and gen-eral, the idtea being
that it is more adlvantageou~- s to undcerstland one carriage or oiie gun thoroughly than
to hav~e a vague idea of' many, The dlescriptions a~re illus-tratedl by copious drawings
and by models, so tha:t thete is -no dlifficulty in thoroughly understanding what is
taught.

2. It has b~een extended to cover genera~lly the whole ordnaance field. T'his sftate-
nient niay be regarded as somewhat rash, seeing tha~t the ordnatnce field covers so
much at the present day, but it is safe? to assert thatt after going over the present
course there is very little on the subject of ordnalnce that thle graduate w~ouldl feel
ignorant of. MLany subjects have been treated to a very limnited extent, but the gen-
eral principles of ea~ch hrave been given, and it is believed there is enough of each to
build upon. Care has been taken that nothing shall be taught which must be
nnlearned, and especial attention hazs been given to our own systemns. But as a
general rule principles are taught rathzer than details, wherever possible, and in
dlescribingf details the rea3sons for· them and the principles on which they depend are
pointed out.

3. The instru~ction is at present more thorough than formerly. This is entirely
owingr to the fact that the departnient has at pr'esent, and has had for some years,
two instructiors instead of one. This enables the head of the department to watch
the instructors constantly, to criticise and correct defects wherevrer tbey ma~y occur,
and to assist in the instruction wherever he may deem it necessary. It virtually
gives three instructors instead of two, with greatly increased efficiency.

When the class is small the sections are sma-ll, and the iristrnctiou all that could
be asked. With large classes the sections become large, and the thoroughness Imec-
essarily diminishes, owing to lack of time to be given to each cadet. But the advan-
ta~e of two assistants over one is umaimitained for all classes.

It is difficult to compare the instruction in this department with that in any other
inst~itution, as there is really no corresponding department in any other institution.
The diepartmne~nt of ordnance and gunnery at the Naval Academy is the nearest
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approach to it, and that, it is nnderstood, includes 1)0th the scientific instruction in
ordnance and guinnery and practical instruction. In other wordls, it corresponds
more nearly to the old departmlent of artillery here. So far as the scientific part of
'the course gioes, an exam-rination of the text-hooks in 1150 at the Naval Academy indi-
cates that t~he t~wo cou~rses are very nearly alike. In general1 the sameo subjects are
taught, and to the same extent at both p~laces, with thle exception that field artil-
lery and small arms are taught at the Military Academny in the place of torpedoes
and some othler subjects exclusively naval at the latter academny.

In conclusion it may he saicl thant the ob~ject of the course in ordlnance and gun-
nery, likie that of other cour~ses at the Acadlemy. is to teach general1 principles and
their application in this country to our service, so that the cadet n pen grad~uation
will be enabled to take his place as an officer, with the pr'act~ical knowledge which an
officer should possess of the weapons he is calletl upon to handle:, and beyond this,~with a biroad foundattion upon which future knowledge of the subject mayr rest.

UNITED STArI~S MILITIAnY BAcADEMIY,
i·Test PToinlt, N. If., dAugust 31, 18S96.

Sin: I hav\e the honor to submit the followingr report ini accordance with the pro-
visions of Circular No. 35, Headlqnarters United States Militatry Academy, West
Point, N. Y., August 3, 1896:

The growth of thle library du~ringp thel yearT e~nding' August 31, 1896, is showvn inz the
following statement:

Number of volumes in libr~ary September 1, 1895~.- ._, .. _ ._ 38, 203Numbe~r of' volumes purchased up to Augu - --rtst 3.1, 1896-. .. _~,,~.._. 630
Number of volumes presented to the library up to Augrust 31, 1896i.~.- _ 779

Makring a total of-,_.__~. __..... ~ .. __. _~~~ ~~ 39, 612
Returned to the War Records Office, by direction of the War D~epartment,

duplicates in ex~cess of two copies of the Records of the Rerbellion ---- 347
Transfer~redl one complete set to the dlepartment of engineering-,.~ _ .99
Transferred to philosophical departmenlt duplicate philosophical works - 9
Transferred to Mr. John S. Pierson, in exchang e -,._,,. ., . 16

Total loss-471

Total volumes in library September 1, 1896-.~~.~~~~.. _. __39, 141

Of the 779 volumes donated to the library during the year, IMr. John S. Pierson,
of New York, presented 169 volumnes, which related mainly to the war of the rebel-
lion. Hle also contributedl 34 pamiphlets of the samre class of literature.

There have been added to the library dunring thle year 218 pamphlets, which make
a total of 6,132 pamphlets at present in the library. The card cataloguing of the
books and pampyhlets of the library has been continuedi, and at present the most
imp'ortant branches of literature have been completedl.

I most earnestly urge that application he madle for an increased compensatfion to
the a~ssistant librarian, D~r. Otto Plate, so that hie may receive $1,500 per alnnum.
His services and ability are such that this compensation is the least that should be
given him, and his value to the Military Aacdemy is much beyond that which he
receives at present. His pr~edecessor, who was not a mal~n of culture or tratiningf in
the conduct of a library, received for man~y years over $1,400 per annum, andl it is
certa~in that Dr. Plate is entitled to at least the same compensation.The? library~~ buildling is in exceedlingly bad repair, but it is hoped that provision
w~ill be made at the next session of Congress to renovate it in accordance with the
plans which have been prepared by the architect.

Very r·espectfully, your obedient servalnt, P. S. MIcHIE~,
Proqfessor·, U.~ S. Al. A -, Librar~)ian.

Trhe ADJUTANT UNITED STATES MILITARY AcADE~MY.



wUNITED STATES 1MILITARY ACADEMY. 187

PF.
U~nITED STATES MILIIITARY ACADEMLY,

SURGEON'S' OFFICE, CADET HOSPITI1AL,
West Poin~t, N~. Y, AugusZt 31, 1896.

SIR: In comlplianlce with the requ-irements of Circular No. 35, dated United States
Military AcademyS, August 3, 1596, I have respectfully to submit the following state-
ment of the wrork dlone in the medical department of the post of WTest Point, N. Y.,
during the fiscal year ending Jnne 30, 1596.

The mean strength of the commandl for the year is showfn in the fo~llowing table:

Cadets.--.-- .--.--.-- ------ ----- ---- 296. 77
Enlisted mcii-330. 783

Civilian~s-officers·' faimilies, etc .--.------- .-.------ -- 300
Civilian~s-soldiers ' and employees' famllilies~-~ -;.-.--.- ---- 481. 60

The number of sickr treated during the year was as follows:

Officers ~-35.--.--.B-~-----L. -.---.-- ~-.----
Cadets in hlospital.~-.. -- ~-..-.- --- ·----- -- ·- 1, 011
'Cadets in quarters-~~~~.--.-- ------ ------ ----- -- 3, 504
Enlisted men treated in hospital and qnuarters..-~.~~ --..---- -- 488
Civilians and offcers' families who have received treatment fr~om the cadet

hospital~..---. --.--.-- · ------- ·----------- 209
Civilians and soldiers' families who have received treatment from the soldiers'

hospital.----~. ~~..----- ---------------- 1, 4·16
Number of recrnits examined..~.- . . . - - 117
Accepted-Si

Discharged for dlisability.~.- --~~. . .----------------------------- 4

The number of dleaths w~as as followns:

Officers-.----.-__,. ____ 2
Cadet -1~.-----.--.--------·--------------
Enlisted men ~_-. .---...--..------------------------------------- 0
Civilians---.--.----.--.--2

One officer, not included in this statement, died at Fort MLonroe, Va., while absent
on sick leave.

Besides the cases of sickness in the above statement, there: were mlany others of
minor importance w~hich do not appear of record except in the form of a prescription
entryy in one of the dispensaries of the post.

The health of the garrison during t~he paRstl yearZ mustl be regardied as unsattisfazctory,
wIhether the numnber of admissions to the sick report be consideredl, the numher con-
stantly sick, or the namber of deaths, as thle rates whkich represent these are higher
than those of the previous year and the corresponding rates; for thle previons dcade~te.

The principal causes of admrission were ma~larial- diseases, ephemneral fever, epi-
demic influenza, acute pharyngitis, acute tonsilitis, and in~juries, the larger piopor-
tion of which consisted of conltusions8 and sp~rainis.

One case of typhoid fever w~as ad~mitted to the catlet hospital for treatment.
Daringr the winter months measles prevailed ;as an epidiemic, among the civilians

residing at· the post. This disease was almost immediately follomved in the spring by
an epidemic of whoo0pino cong~h, which1 also affeccted the same class of patients.
Fortunately there was no extension of either of these diseases to the members of the
Coi-ps of Cadets.

The epideni~ic of malalrial fever, wxhich hasn addedC such~ a? la~rge percentage to the

sicki rate of the post for the year, bega1n in July, 1895, increasedi in severity and num-
bers in Angust and September, and declined in Novemn~er. Duxring the w~inter
months the post was free froml this disease. In Decembler, March, and Aipril a large
nurniher of cases were admitted to the sick report suzffering from ephemeral fever.
In January and February the maj ority of admrissions were dlue to epidemic in~fluenza.

The ephemeral fev~er of the spring months yielded to matlarial fever in April, when
this disease again became epidermi c, cont~inuing as su1ch to this dlate.

The mrainageernet of these epidemics did not interfere with the ordinary routine
workr of the medical department of the post.

There has been no change during the year in t~he personnel of the medical o-fficers
on duty at Wiest Point.

Very respectfully, GR~-O. Hi. TORNEY,
1Major· anld Smo-geon, U. S. A.

The ADJUTANUT UNITEID STATES MILITARY ACADEM\IY.
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Q.
HE~ADQ~UARTERS UNITED STIATE~S M/ILITARY ACADEIMY,

OFFICE TRE-ASURER, QUARTE~RMASTEiR AND CO1MMISSARZY OF C:ADETS,
W~;est .Pointf, N1Y. ., August191 0, 1896.

SIn: I have the, honor to submit the followinmg relative to my duties as treasurer of
the U~nitedl States Military· Academy, quartermaster and commissary of cad~ets, for
the fiscal y-ear ending June 30, 1896, ref'erring to each duty under its headling·, vlz:

TRZEASURERZ OF TH-E UN1TED) STATE~S MILIT`ARY AhCADEMYC3~.

The business of the treasurer's office during the year necessitated the keepingf of28 separate accounts, which were settled and inspected every two' monthst and
which are enumerated in Statement No. 2 of this paper. T'he followingg statemnzut,
No. 1, was the last one made in this office prior to the expiration of the fiscal year
1894-95, and shows the treasurer's assets and liabilities at ~at~e wvhen made, viz,
MXay 21, 1895:

ASSETS.- I - · LIAaILIrIzS.

Assistant treasurer United States .... $32, 130. 83 Athletic Associaztion-.~.~ ..... $226. 93
Cadet cash-19.;~~. _~. ... ~~ g 58 Catdet hospital-........ ..~~ 232. 66Dentist-1.15. 00 Cadet laundry.,-, ..... ,,. 1, 749. 10
Bonds-20, 000. 00 Cadet qyuartermaster's departmllenrt. 10, 88.5. 93
Cash e~n hand-1~.~..~..~,., , 176. 94 C~adet subsistence department .355.. ay 15

Corps of Cad ets - . ., 8, 618. 05
Deposits-~~~~~~~~100. 90

Equipm~ent fu~nd .- ,..., ... 31, 040. 00
YL. M.C.A.__~_I~ _______ 50. 49

Dialectic Society ,..., _ 149. 92
Miscellaneou~s fund.11.,_..,,_ 3. 74

Total.......~..~... 51,441.97 Total... ........ ~ . 53,441. 97

The following sta~tement, No. 2, enumerates the 28 separate accounts, exhlibits the
total receipts and disbursements under each between date of Statement No. 1, above
given, and Statement No. 3, that of dlate Mlay 21, 1896, the last one made prior to the
endl of' the fiscal yetar 1895-96, and shows fully the financial work of the Qiice, viz:

No. Designation. ~~~~~~Receipts. meuts.

.1 Assistant treasurer .$.~~..........~~~~~~ 167, 135. 18 $169, 710. 92
2 Athletic Association.1. 355. 50 1, 488. 86
3 ilalances paid.17, 541. 18 17, 543. 164 B3arber.60)0. 30 600. 305 Cadet cash .. .. ._~..........~~~_~~~~~~~~~~~~~~~~~~~~10,168. 08 10,1356. 08
6 Cadet hospital.2, 282. 07 2, 514. 73
7 Cadet launudry.... .... ... 10, 270. 95 10, 763. 03
S Cadei quoartermaster's de~partment.~............ 71, 744. 05 73, 735. 29
9 Cadet subsistence department. ~...~.~~..... .... , 61, 694. 53 61, 269. 0110 C~onftctioner .. ... ,.. ,.,.,, ___ ____~___~ 136. 00 136. 00

11 Corps of Cadets.~....~...~.......194, 509. 65 193, 126. 2732 Dmgsornne11. 58 13. 58
13 Dancing.__1____ 526. 22 526. 22
14 Dentist.840. 00 855. 00
15 Deposits. ~....~..~16, 872. 20 16, 872. 20
16 Y.M~.C. A. 114. 00 3 52. 9417 Equipment fund........ .. ~...._.~ .. ~~ ~~ 14, 432. 00 11, 500. 00
18 Dialectic Society.483. 71 469. 7439 Expressage . ~....;.. ..~._..~. .. _~_~~~~ 37. 30 37. 30
20 Gas.----------------·-- -1, 054. 56 1, 260. 86
21 Hlops and herman.1...~..~........~.~. ___ I _,I , 443. 77 1.,443. 7722 M1iscellaneous fu~nds.23. 27 76. 32
23 Mliscellaneous items .... _ ,.,. ,,,, ___ _ 857. 91 857. 91
24 Oaths.53. 50 53. 50
25 Paymas~ter. 169, 756. 92 169, 756. 92
26 Periodlic~als ... ,,.,.,,..,..,,,,_~~~I____~_~_ 8. 15 5. 15
27 Photographer.90. 00 90. 0328 I Policing barratcks.5, 592. 41 5, 592. 41

Thel fo~'Areging. disb)~,ursm e~nts under accounts~ 2, 4, 6, 7, 5, 9, 10, 12, 13, 14, 16, 18, 19, 20,
21, 23, 24, 26, 27, and 28 exhibit the purposes for wihich the pay of the cadets is ex-
pended for their support, and the total amnount expended ·undler each account d~uring
the year.
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The following statement, No. 3, daftted May 21, 1896, w~rs the last one made dlnring
the ·fiscal year ending June 30 last, and exhibits the assets annd liabilities of the
treasurer, M~ilitary Academy, at the date given, viz:

ASSETS. LIABILITIES.

Assistant treasurer.$ ---- ~.~ 34, 5-16. 7 Athiletic Association.$- -..-. ;. 93. 5'7
Cadet cash .7--.-..-.~ ....- I. Cadet laundry .--...-.-- .. 1, 257. 02
Dentist .~.~.. .-- -- - 110· 00 Cadet qua~rterm·naster's de~partment.... 8, 894. 72
Miscellaneous fund .---.-.-. 19. 31 C ~ldet suhsistence departmlent..-. 780. 9'7
Bonds. ..-- .. . - 20~ 000. 00 Corps of Cadets .---.-...- .- ~10, (1(1. 43
Cash on hland -.-- ·...-. -- 7841 37 Depositsci. .--. .----..-- 100. 00

k.Mk. C. A.~..-.... .-.- ~ 11. 55
Eqiiipmient fulnd .~~-.-.....- 33, 972. 00

D~ialecth5 Society·. -.....-...-. 163. 99
Gas fond.. .- ~.--.- .-.--- 212. 30

Total.Se-.-.-.----~.. 5487 55 T.::~otalI._......-..-._-.-.. 55, 487. 55

The graduates of this year, 73 members, received on final settlemecnt of their
accounts $17,731.63, an average per man of $227.83.

Sixty-nine furlourgh men received $7,608, an avera~ge of $111.13.
The 109 new cadets who entered this year deposited $;10,256. 29, an average per

man of $;9/1.09.
The expense to the Corps of Cadets onl account of' the cadet hlospital for the year

ending April 30, 1896, was $2,514.73, an anunal cost to each cadet of $7.21, or on
average monthlyT cost of 60.8 cents per man.

CADET Q~UARTE~RMASTERt'S DEPARTMLENT.

The following exhibits the workz of thle department in reference to the mnanu-

fajcture antI repair of clothing, viz:

Numher N imbes·I Nomber Number

Articles. man esrdArticles a"no- r~at
/facltured fcoe. eard

Dress coat~s..---... ~-. 304 l 3'' Officers' dress co its .... ' 1 .
Overcoats .-------..- 158 283 O~fficers' capes.----. - 4 11
Fat~igue, coats 496 'i04 'Irousers, civilian .... 4 169
WFhit~e jackets . .i:::::::::i 214 49 Coats, civilian.-.-- -. 3 169

Gray trousers..... 1.- 5051 '143 Vests, civilian....~..-. 3 169
White trousers . . 924 1, 310 Wa~Viter ,jackets . .-. . 34 40
Flanlnel trousers . I::::: : 112 So.~~..j 8cks, pairs of....~.... .... 2, 835
Riding trousers.---..-.-1 67 Gloves, pairs of. 1 .----- ~.I~--... 53
Officers' trousers . . 03 ( r~aple, pieces ol, sewedi on 616~~....
Officers' blouses .- ,.-. . 41 -.~,. Shoes, pairs of 1,9886

CADE~T SUBSISIENCE DEPARTIMEN'r

Prior to November 1, 1887, the cost of subsistence of~ cadets in the cadets' mess
included the cost of cadets sicki in hospital. Since that date the two accounts
have been kept separate, the cost of the subsistence of' sickr cadets, after the accounts
of the surgreon have been audlited by the boazrd of inspectors of supplies and have
been approved by the Superintendent, being· paid by the trea~surer of the Academuy,
wrho dividles the expense each settlement, pro rata, against all cadets on the rolls of
the Academy, whether they are present or absent. The following exrhibits the
annual and daily cost of subsistence per cadlet of suxbsisjting cadets in both mess
and hospital for the period July 1, 1870, to June 30, 1887, the end of the last fiscatl
year prior to the commencement of keeping the two accounts separately, a periodl of
seventeen years, viz:

Annual Average Annual Av-erage
cost per dal ,cost per daily

Fiscal year. cade~t, cost per FIiscal year. mesande cadetp
ms n :ce mess and cadet,
hospital. 1 65 days. hospital. 1 65 days.

1.870-71l....- --.--- $241. 81 $0. 668± 18'79-80..-..- .-..-- ;$181. 50 $0. 503-
1871-72 .~~---.--- ;- 227. 00 .622- 111880-81 . -.-.--- ;.--I188. 50 .516+
1972-73 --..-..--- - 238. 10 .651- 1881-82 . .-.-.-.-- 215. 00 .589+1
1873-74 .--..----. -. 270. 40 ..741- 1882-83,...-.-.-..-. 215. 00 .589+·
1874-75 --...-.----.- 248. 00 .680 1883-84 . -....-.-- 210. 00 .575+
1875-76 ~-..-..--- - 233. 00 .638+ 15884-85.,..-.-.-.--.1196. 00 .537--
1876-771 .-- ~~..-. 1.- 199. 00 .545+ 1885-86......-.-.--- 192. 00 .526+-
1877-78....-- ----- 195. 50 .535-1 1886-87 . .-...-.-- 197. 00 .539-F
1878-79 -.-..-.-.. . 182. 00 .499- I _____
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The following shows the annual and daily cost of subsistence in both mess and
hospital for the fiscal. year 1887-88, durnn0 thle first four months of which the hos-
pital expenses were merged with the mess expenses, and for the last eight months of
the year were sepa~rate, viz: Annuall ch~ar'ge, $195.96; atvera~ge daily charge, 53.7 cents.

Tlhc following exhibits separately the annua~l charge per cadet for subsistence in
the cadet mess, the annual charge against each cadet in~ the corps for the subsist-ence of sick cadets in the hospital, the totals of both, and ~the average' da~ilyT charge
per cadlet for both. for the period, fiscal years 1888-89 to 1895-96, inclusive, a period
of eight years, viz:

Annual Annual Toalverazge
Fiscal year.charge, charge, daily

mess, hospital. chaige. charge.

1888-89-......~ ...... ,~~~~~~_~~~~~ ~~ $192 06 $5. 25 $197.1.1 $0. 540+1889-90-....~..~.~~~~~~~~190.10 9.54 199.84 .547+·1890-91-181.15 8159 191.74 .525+-1891-92-181. 01 7. 14 188. 17 .516+
1892-91...190.70 7.24 197.94 .542-1-
1891-94-189. 10 I 7. 79 197. 09 .5l9-+1894-95-184.40 8.61 191.91 .528+
18956-96-186. 50 7. 57 194. 07 .5~11--

From the foregoing the following facts of interest are evident:D)uring the P twel~anty-six yea rs last past the highest charge for subsistence, inzclud-
ingr cost of sick cadets in hospital, was, per cadet per day, 68 cents. The lowest
simlilar charge wa·s 49.9 cents. The averan~e similrcag a 68cns h

aveagesimlxrcha~e or he asteiglDyears prior to July 1, 1887, was 54-.6 cents.
The average similar charge for the last past eiirht years was 53.2 cents.

T`he variation in the annual cost of subsistence in the cadet mess from year to
year is due chiefly to the variation in the numrber of cadets present and in the varia-
tions of the cost of provisions.

A Pa~steur-Chamberlandl filter of 40-tube power has been placed in the mess, and so
connected that an abundant supply of filtered water, chilled, is furnished at each

The variety, quality, and character of food supplied is essentially the same as
that heretofore f'urnished, with the exception of milk, which article, for sanitary rea-
sons, has been dliscontinuedt as a potable article of diet. Coffee, chocolate, and water
are furnishedla at reakfast; water at dinner; coffee, tea, and water at supper, with
boiled m~ilk for the coffee and tea.

CADET LAUNDRLY.

The following exhibits the work done at the laundry during the year for individu-
als, viz :
Bathing suits.._~~~.. .~. 34 Jackets, white-...~. .. ,. 1, 947
Belts, shoulder..~~~.~,..17, 723 Pillowcases-13, 189
Belts, swordl.~..~~...... - 2,550 Sheets-21, 936
Belts, waist-~~.._._.~.20, 597 Shirts, white.... ..... 26, 993Blankets, singl e-,,,,,,,, 276 Shirts, night.~,,..,,,,. 11, 848
Clothes bags. .... ... 2, 627 Shirts, undler-....,~.... 34, 263

Collars.~~~~97, 939 Socks, pairs of,.,._,, 39, 315Comafortatbles .. ,, 107 Towvels.,___,_~,, ___I64, 922
Cuffs, pairs of.,,,.._~, .64, 039 Trousers, gray-,._.,_,~.,153
Drawers-34, 170 Trousers, white..~...~.~.31, 360
Fatigue coats-_., ___,,, _ 30
G~loves, pairs of -.. _,.._. 32, 442 Total-.~.~~.~~...582, 728
Handkerchiefs-64,26i8

During the same period there was laundlriedl for the cadet hospital--
Bandiages.6...~ ... _~~~~Sheets-2, 956
Bedsprealds-320,,,_. ___~~ Shirts, hospital..~~., _~.,, 30
Blankets, single-.__ ,,.~~ 1 TIablecloths.257
Mattress covers-, ,,,,,, __ 13 Towels-,_.,,. ____~__3, 363
Napkins-.,,.,,,..,_I__1, 484
Pillowcases-2, 243 Total .-. ~~~.~~~~~ 10, 673

The five washers now in the laundry are brass, of the latest and most improved
pattern, and an effort is being made to produce first-class work.

Very respectfully, your obedient servant, ~ ~IGN
Wsr1. F PX*N

Capjtain, Twzenty-;fir)st Inf-i~c~sy, Tr~easurer UT. S. M. A.
Quacrtermlaster and Comm~issary of Cadets.

The ADJUTANT UNITED STATES MILITARY ACADEMIY.
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li~.

WEST POINT, N.rT Y,? AugeSZt 18, 1896.
SIR: In accordance with instructionis I have the honor to submit the following

report of the principal operatfions in the (lepartmuent of' ortlnance and gunnlery at
the United States Militatry Academcly (luring the fiscal year endinzg June 30, 18396:

LABORATORY.

The routine w~orki at the Ilaboratory includes the care and preservation of two light
batteries, the seacoast battery, andi battery K~nox, and the siege and mortar bat-
teries. The guns and carriages belonginlg to these batteries have been painted,
lacquered, and kept in repair (luring the year. It has been found necessary to dis-
mount the mechanismr of the 8-inch steel B. L. rifle and the 12-inch mortar, as they
were consta~ntly interferedl writh by unauothorizedl per~sonls. The rap~id-fire and machine
gnuls have been placedl in the ordnance mruseum, whlere they canl be exhibited and
used for cadet instruction, and where they can be kept in better condition.

The anununition for gallery practice and the necessary targets for cadet practice
have been prep~ared an~d attendance upon the same fuirnished~, and also the care and
repairs of the implemnents used in mechanical manieuvers, repairs of cadet arms
and equipments, and the care and preservation of the trophy gunls have received
due attention. The skidding of gunls on Trophiy Point will be continued.

A mrodlel lathe one-fourth size has been mailde for use in cadet instruction and for,
exhibi~tion in the museum., The cuts for the text-book of' ordnance and gunnery h~ave
been completed, and the book has been published and is now ready for use byT the-
present first class. Pamphlets containing lists of subjects and practical problem~s for
the course and also the lessons for the entire year have been prepared and publishecd.:

Considerable work has been done upon the new museum in fitting up the various
models, and all the varnishing of the woodwork has been dlone by the members of
the ordnance detachment.

IMUSEUMI.

The models, flags,, etc., belonging to the museum have been arranged during the
year in proper cases and upon stands and the room opened to the public. This has
been the principal work of the year. The models had been stored for nearly four
years in various places, atnid it was impossible to have access to theml for the purpose
of cleaning them. It was found, consequently, that many of them were in bad con-.
dition, and they have all been thoroughly overhaiuled, cleaned, ~and placed in proper
condition. F'our handsome cases of plate glass contain most of the battle and trophy
flags, hermetically sealed and numbered, and the remaining trophy flags will be
placed in a large case of sufficient length to contain them. All models have been
mounted on oak stands provided with friction rollers, and they can be moved
readily and used for purposes of instruction. The model Mexican mine has been
thoroughly repaired and placed in proper condition. The work in the museum is
still incomplete and has been suspended during the summer. It is the intention to
continue the work during the fall and winter.

SMA.LL ARM~S, ETC., RECEIVE~D.

During the year the following additions to the small arms have been received:
O~ne Spanish Mauser rifle, caliber .276; one cadet rifle, caliber .45; one cadet rifle,
caliber .30; one carbine, service, model 1895, caliber .30; one ri-fle, service, model
1895, caliber .30; two rifles, service, model 1893, caliber .30.

These are used. in cadet instruction aznd also ftor exhibition in the muaseum.
The ordnance department has also funrished one Gatling· gnu, caliber .30, model

1895; one carriage and limber for same; one 8-inch steel armnor-piercinlg: shot.

~MODELS.

The following models have been received during the year: One 5i-inch siege car-.
riagre, one-tenlth size; one 7-inch siege howitzer carriage, one-tenth size; one S-inch
Bufflngton-Crozier disappearing carriage, one-tenth size.

These models are exact reproductionzs of the servrice carriages, and are very useful
in cadet instruction. WVorkz is in progress upon other models, and at the conclusion
of the present year the department will· have a workring model of everyv service g-un
and carriage.

There have also been re~ceived from the Ordnance Departmlent a number of sample
boards containing fuses and primers, a number of samples of shzrapnel, showingf their
mlalnufacture, and from IMessrs. E. I. Du Pont De Nemours & Co., of Wilmington,
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Del., a handsome case containing samples of the different kinds of gunpo-wder and
smokeless powder mnanufacturedl by themn. This case was presenlted to the depart-
ment through the kindlness of the above firml.

Very resp~ectfully, youlr obedient servant,
LAWJ~IIINCE L. BRKUFF,

Cap~tai~n, Ordrnance Depar~tmen~t, U. S. A., rInstlructor· Or~dnace endc Gun~nery.,
The ADJUTANT UNITED STATES MIMLITARY ACADEMY.

WESsT POINT, N. Y., SepteuLber '7, 1896.
SIR: I have thle honor to report· as follows upon tihe diflferent lbranches of work

assigned to me for the year from September 1, 18~95, to Angust 31, 1896:

PRACTICAL MITLITARZY ENIGINEI~ERING~.

During October, 1895, and April, 1896, the classes, of' 1896 and 189'7 were under
ins-truction, and duxring July and August, 1896, the classes of 1897 and 1899.

The class of 18396 received instruction in bridge by successive pontoons, falscine,
hur~dle, hoop-iron gatbion, brush gab~ion, gabion re vetment, satndl-bagS revetment, bar-
rel revetmreut, wire enta~nglemen~t, simple trcnch (one- sixth scale), simple trench (full
scale), fl~ying trench (one-sixth scale), fying trench (full scale), shelter trenches
(various types), Russian gun pit, full sap, making palisadiug, planting vertical palih
sading, planting inclined palisading, planting firaises in scarp, planting fra~ises in
connterscarp, gun platfo~rm, mortar platform, sig~nalingr with telegraph, explaining
model bridge train, use of reonnoissauce inlstrunmeilts, mounted reconnoissance.

The class of 1897 received instruction in schiool of the boat, making knots and
lashings, bridge by successive pontoons, assembling a~nd launch~ing canivas pontoons,
trestle bridlge on land, single lock spar bridge, doub~le lock spatr bridge, single sling
spar bridge, fascine, hurdle, hoop-iron gabion, brush gab~ion, gabion revetmeuet,
sand-basg revetment, barrel revetmeut, wire entanuglemlent,, simple trenich (one-sixth
scale), simple trench (f~ull scale), flying trench (one-sixthi scale), hlying trench
(full scale), shelter trenches (various types), Runssian gnu pit, single funll sap (one-
sixth scale), dlouble full sap (one-sixth scale), epaurlenientt for breechll-oadingr gun
(one-sixth scale), making pa] isading, planting vertical palisadi ng, planting inclined
palisading, platntling fraise~s in scarp, planting f'raises in~ cou~nt~erscarp, gun platform,
mortar plaltformn, profiling, defilading, signaling with fazg, signaling with he~liograph,
sign~al~ing with telegraph, and use of explosives.

One mlember of the class of 1898 attended instiruction w-ith thle class of 1897 during
part of latst July.
The claiss of 1899 received instruction inl school of thle boat, bridge by successive

pontoons, assembhling and launching canvas lpontoons, ·trestle bridge on land, fascine,
hurdle, hoop-iron gabion,, brulsh gabion, fascine revetmentf, gabion revetment, wire
enatcnglement, signalin3lg with flag (sendingr and receiving), and ulse of explosives.

COMIPANY Fi, BAT1TAL~ION OF E=NGINEERS.

This compatny has furnishled throug~hout the ;year a dlail.y guard dletail opf fronil ten
to twelve mnen; has kept its l~arrack andi barrackr ground in repair andl folice; culti-
vated its gar·den; kept the twvo pontoon trains and thle ca~det b~oats in repair; com-
pleted two new pontoon boats, and has kept the stancoast, siege, and mrortalr batteries,
with Fort Cllinton and Battery Knox, inl order. It h as assisted in the instruction of the
cadets in practical military engineering, preparing the bridge and siege material.
In connection with the extension of the waterworks, it has also fuirnished field par-
ties for the survey and conZstrulction, andli from one to three noncommissionedl of~cers
at a time as overseers o~f -workiing parties. It; has also fu~rnished from tw\o to three
teachers for the post school fobr soldiers' children, and a like number for the post
school ~for enlisted men.

The company is now eight below its allotted strength. Fou-r desertions occurred
during the year, the compatny iii each case being the gainer. The physical condition
of the men has continued excellent, and the discipline of the company good.

*Attention is invited to the accompanying table, which contains a resnm6 of the
company's duties by months.

WATER SUPPLY AND PIPE LINE.,

The summer of 1895 wa~ a rather favoratble one for the water supply, but on account
of a dry September the level of Round Pond was reduced to 7.45 feet by October 22,
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the last day of drawing for 1895. Last spring this pond failed to fill by 1.6 feet, an
unfortunate feature, accentuated by dry weather in April and May, which resulted
in draw~ing upon the pond at the unusually early date of' May 25. The dr~ought has
since continued with pralctically no intermission, until the stage of abouxt 9 feet was
recorded on August 31, ultimo. The stage on the corresponding dayv last year was 14.5
feet, and as low a stage for that, day has not been recorded siuce 1886.

`The consumption of water has apparently increasedc since the inauguration of the
new swimming pool and the new cadet bathrooms. The attendant at the lilter house
is positive that the increase is consid~erable. An opportunity to test the matter arose
during the latter part of August, wrhen the siphon fr~om Round Pond was temporarilyp
ont of service. During six days D~elafield Pond lost water at an average rate o~f
417,000 United States gallons daily, the greatest loss being nearly 436,000 gallons on
the day ending at 5 p. in., August 24 (Monday). A small percentaige of this loss is
possibly due to leakzage, which it is imrpracticable to recover, but the fact remains
that the daily consumption or loss of water at t~his post is much greater than it should
be, and to meet it without inconvenience the new reservoir must be made to hold the
greatest practicable volume.

The de~ficiency of rainfall during last July and August, coupled with the failure of
Round Pond to fill last winter and spring, may possibly reqluire a closer restriction
than usual of the daily consumption, until the brookrs begin to run thleir customary
fall volume.

The pipe line has fulfilled all demands upon it without trouble, except in a recent
instance, when temporary repairs were recju~ired in the siphon at Round Pond. In
th~is portion of the line severall joints have been distorted, apparently by the action
of ice upon the cribs last winter. F'urther repairs will be needed als soon as the
siphon can be put out of service for the purpose of making them.

NEFW RESE;RVOIR.

Workr on the north dam was suspendedi for the winter on December 14, 1895, the
core wall having b~een carried up to the level of the temporary roadway (about 318
M. L. W.). The 6-inch pipe connection had previously been completed between the
new reservoir and the Round Pond pipe line, intersecting the Delafield pond-filter
house and Cro' Nest pond-filter house pipe lines en route. This new pipe line is laid
through the core wall of the north dam at about the elevation of 309 M. L. W. At
the same elevation four lengths of 12-inch pipe are laid, also piercing the core wall,
and allowing a future connection of larger size to be made betw'een the n~ew reser-
voir and the Cro' Nest, ridge without breakring through the core wall. I ·believe that
the said larger connection will undoubtedly be necessary in the near future.

Work on the main dam was suspendedi on December 28, 1895, the body of the
structure having been completed and somewhat more than half the coping set.
Stonecutfting was suspended for the winter on January 8,. 1896, but was again
renewed on April 20 following, and completed about June 6, 1896. The north and
south faces of this dam were~ thoroughly cleaned and pointed during May, June, and
July, 1896. ·The workr yet to be done upon this structure includes parapet walls, the
paving of the carriageway on top, the building of the overflow and spillway, and
the road connectionsr at the ends.:

.During last March and April the water in the new reservoir rose to the elevation
of about 317 M. L. W., fairly testing the tightness of the mlain dam, which was then
in an unpointed state. Tlhe structure appeared to be entirely free from leakrs.

REMOVAL OF` SOIL AND PEAT.

Under the apprdpriation for this purpose work was commenced by day labor July
-1, ultimo, and on August 31 about one-thirdl of the entire marsh had been stripped
of the objectionable material. The commencement of this work was expensive, a,
deep drainage ditch having to. be driven through a deposit of bowlders, and plank
roads having to be provided to support the teamns and vehicles used in hauxling. The
work is now proceeding at a fairly satisfactory rate, and it is hoped to have the
reservoir in condition for storing water by December 1 next.

FiILTERS.

My last annual estimates included an item of $35,000 for covered filter beds, of
capacit~y sufficient to flter the entire consumption at any season of the year.

This item did not reach Conzgrress, and thus no appropriation wa~s muade. The item
was not presented by me until several years' study and observation hadi satisfied me
that thorough ~filtration was necessary. During the summer just closed an examina-
thin into the sanitary condition of the water supply by Maj.. Charles Smart, Medical

5732 WE A--1_3
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Department, United States Army, resulted in a strongi recommendation of filtration
upon the lines previously covered by the estimates and recommendat~ions above,
referred to. This item will appear in my estimates for the coming ~fiscal` year.

NEW SUPPLY MAIN.

No. appropriation was madle for this work by Congress at its last session.. The
estimate will be renewed this fall.

MEiMORIAL HALL,.

The supervision of certain features of the work on. this structure was committed
to me last April. The work progressed rapidly until about August 1, since which.
time there has been some delay, apparently without sufficient j~usti~fication.

The character of the work (lone seems to be entirely satisfactory.
Very respectfullly, your obedient servant,

J.AS. Lj. LUSK,
GCaptainz, Corp~s of Engineers, Ins~tr~ctor Pra~ctical Militar~y Enginkeering.

'-The ADJUTANT UNITED STATES MILITARY -ACADEMY.

1895. 1896.

Sept. Oct. I Nov. Dec. Jan. Feb. M ar. Apr. M ~lay. IJune.l July. A ug.

Averages trengath of corn.
pany.-...-.-.-. 88 1-87 89 91 94 96'; 96 93 ) 92- 91- 92 92·

Average strength of
guard- detail .~----. 12 12 12 12 12 12 12 12 12 12 12 12

Fatigue dlays ..... 25 27 26 26 27 25 26 26 25 26 27 27~Inf~antr~ydrills.-,.-.. 2 10 3 4 4 4 4 4 14 2 13 6
Signhills1: 10 3 4 4 4 41 3J 1 21 14 5

Engineering drills.-l.- 2 9 3 5 5 4 5 3 1 4 6- 7·
Gymnasium drills . 0.-. 6 5- 9 9 8 9· 7 1 3.0 0
4verage attenda~nce, at

drills . 15. 35 33 38 36 43 44 37 43 42 . 36 34
Target practice, days. -. 12· 0 0 0 0 0 0 0: 0f 0f 0 0 I
Shool days~.--... 0. 9 1 18 21 20 20 22 0 0 0 0 I 0
Average attendance at

scool . 0 17,121 18i 20 19. 0 0 0 0I 0

T.,

`QUARTERMASTER'S OFFrICE, U. S. MILITARY ACADEMY,
West Point, N. If, August 31 896.

,SIR: I- have, the, honor to; submit herewith the following report of the operations
of the qluartermaster's~ department at W~est Point, N. Y., for the fiscal yearI endin g
June 30, 1896, prepared in accordance with instructions from: your offi~ce, dated
August 3, 1896:

QZUARTE~RMASTEI~R S DEPARTMIENT, UNIThD STATES' ARMY.

The ditties pertaining to this department arte enumerated in paragraph 972, Army
Regulations, 1895. The amounts received, disbursed, etc., under the various heads
of appropriation are shown in accompanying statement, marked A.

The following contracts for furnishing fuel, forage, and straw were' entered, into
and were satisfactorily fulflled:

Clark & Wilk~ins: 200 cords hard wood, 20 cords soft wood.
IDickson & Eddy: 600 tons egg coal, 1,100 tons stove coal, 300 tons chestnut coal.
William E. Dante: 600,000 pounds oats.
John Moonau: 20,000 pounds middlings, 40,000 pounds bran, 400 tons hay.
Charles L. Rickerson: 95 tous straw.
William MeMeekrin: Flagfstaff
It is imperative that the number of quartermaster's animals at this post be

increased by at least six. In connection with this I d~esire to call attentfion to the
increased demands on the transportation by the increased size of the post, and
the corresponding increase of work and special attention to the increased work on the 
transportation during nearly four months of the busiest season by the use of
the range at this post by troops from thle harbor. No allowance 'whatsoever has: been
made for the necessary work which must~ be done for these troops in hauling their
property, camp and range equipage.



UNITED STATES MILITARY ACADEMY. 195

QUARTERMUASTER'S .DEPARTMEN'T OF" THE UNITE~D STATES MILITARY ACADEMY.

iMy duties in this branch are defined in paragraph 15 of the United States iMilitary
AcademyT Regulations, 1894-.

Contracts entered inzto during the year and made in previous years and remainling
in force in the fiscal year to which this report relates were as follows:

No. Contractor. Date. Peurpose.

1 Thomas J. Gilroy -.---.--- .. ~-. .- Jnne 26, 1894 Unmarried officers' quarters.
2 John Fox-.. .--..... ; .......---- May 21, 1895 5-inch gas pipe.
3 Davis, Reed & Alexander -M-.:~..~- · ..- I~~ay 25, 1895 Tile floor, cadet mess.
4 Wa~rren Foundlry and M1achine Co...-.---.---IJune 11, 1895 6-inch water pipe.
5 WVestmoreland Coa Co..-..--. - .- Jnne 27, 1895 1,700 tons gas coal.
6 1)ickson & Eddy ................. ~ June 28, 1895 4,600 tons coal.
7 W~arren Fonndry and Machine Co .Jn..-..~ ~ ly 23, 1895 12-inch water pipe.
8 Empire Paving a~nd Construction Co -~.....-lSept. 23, 1895 Granolithic, pavement.
9 The M~ason & Risch Vocalion Co.-.. ..... Sept. 7, 1895 Organ for chapel.

10 Probst Construction Co --.-.----- ·--. Jan. -22, 1896 Memorial f~lil.

The contract with Thomas J. Gilroy, deceased, for numalrried6 officers' qyuarters 'has
been closed, final payment having been made to the administrators by the Treasury
Department.

The following buildings have been repaired, either by special appropriation there-
for or from the appropriation for repairs and improvements: Cadet mess building,
cadet laundry, cadet quartermaster's department, gyninasinm, cadet gua~rdhous~e,
cadet batrrackrs, cadet hospital, soldliers' hospital, band barracks, quartermaster's
stable and barn, Company E, engineer barracks. The barracks of army service
detaichmentf was -completed sufficient for occupancy about April 1, 1896. Some
minor details of work on outside of building remain to be- completed with tbe
appropriation available for fiscal year ending June 30, 1897. All officers' quarters
given snch repairs as were 'necessary, new org~an placed in the chapel, granolithic
pavement laid around the new Academy bulilding, and the roads in that vicinity
regraded and inacadlamized. The ticket line at the cavalry stables was also macad-
amizeed. Iron fence was built around the soldiers' hospital. A new gas main laid
below the present south gate. Stone wall on west side of road from the crossroads
to Highland Falls was built by the men of the army service 'detachmlent, s'omle 1,000
linear f'eet.

During the past fiscal year the post has suffered severely from storms, and muxch
unforeseen wo~rk has been necessitated. The retaining wall of road east of cemletery
was undermined asnd fell down. This amountedt to somle 3,600 cubic feet of stone
wall to rebuild. The retaining wall of road to east of Fort Clinton was undermined
and required rebuilding·. This amounted to some 1,500 cubic feet of stone wall.
The roof of the quartermaster's stables was twice blown partially offE. All roads
were badly eroded and many trees blown down and u-prooted. Two sets of married
soldiers' quarters in Logtown were pulled down, havingr been condemned as
uninhabit able.

Attention is invited to the present method of paying civilian employees which was
adopted July 1. The duty of paying the additional pay to officers, the extra-dunty
pay to enlisted- m-en,- and the pay of civilia-ns provided for by the act making appro-
priations for the support of the Military Academy was thea transferred to the pay
department. Tile transfer of the first two appears ·desira~ble, as it relieves this office
of the necessary clerical work oaf preparing the' rolls and vouxchers and -does not
materially increase the clerical work of the companies, requiring only the additional
note on thre ~muster and; pay rolls to cover the payment of the extra-duty pay. The
transfer of the payment of the civilian- employees is not, in my opinion, advisable, as
it unnecessarily increases the work both of this office and that of the paymaster
dtesig~nated to make the payment without corresponding advantage.

·Prior to~this year· all the ·regular ci~vilian employees were paid on the monthly rolls
with those temporarily hired, such as painters, carpenters, and mechanics of all kiinds,
as well as the laborers. The money was drawn from the Treasury at the sanie tEime
and one pay'I day answered for all; the 27 permanenrt employees entailingf very little
additional work over· the -several hundredm~en paid. 'Under the -presenet arrange-
ment rolls (in triplicate) must be prepared by this oficoe and the sig~natures thereon
be obtained as before. These ·are then forwarded by the Superintendent to the pay-
'ma~ster, who -is obliged unnder -the -regulations to put each man's pay in a separate
envelope, markring the envelope with the man's name and its contents, etc., and then
forward same to the Superintendent. He transmits the package to the disbursing
offier, who-distributes the··env~elopes-to the 'em~ployees, seeing that each envelope is
correct.
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This system, it will be seen, makres the work performed by the pay department
entirely additional and unnecessary, and at the same time increasing the workr ot
this office.

I woulld recommend that the matter be brought to the attention of the Adjutaint-
General, with a view of having the civilian employees paid, as heretoforc, by thiso~ffice.

Statement of the receipts and disbursements for the fiscal year ending June 30,
1896, accompanies this report, marked B.

.GAS WORKIS, UNITED STATES ~MILITARY ACADEMY.

As director of the gas works, I am charged with providing the necessary illuini-nating. gras for t~he needs of the post. In order to properly light the buildings and
grounds of the Academy, Congress appropriated for the last fiscal year the sum of
$5,000 for the purchase of gas coal, oil, ciandles, lanterns, matches, chimneys, and
wicking for lighting the Academy chapel, library, cadet barracks, mess hail, shops,
hospital, offices, stables and riding hall, sidewalks, camp, and wprharves. As the gas
consumed costs more than the amount appropriated, all t~hat which is consumed at
places not enumerated in the act is sold at actual. cost of manufacture with a small
increase for contingencies, which includes a portion of the deficiency above named,
and also provides for contingent repairs, which experience has shown ~to be necessary
from time to time. The remainder of the deficiency is charged to cadets, who pay
for gas at the rate of 35 cents per month for the time they are actually present. The
sale of gas as above, of coke, coal tar, etc., constitutes a fund krnown as the " contin-
ge~nt fund," w~~hich is expended -under the direction of the Superintendent of the
Academy in the p~urchase of additional gas coal when necessary, retorts, gas fixtures,
and repairs of samne, pay of labor employed, in makingr gas, and such otherexpendi-
tines as pertatin to the gas-makring plant of the Academny.

The receipts and dlisbursements are shown in the statement of the contingent fund~herewith, marked C.

SPECIAL CONTINGENT F'UND, UNITED STATES MILITARY ACADEMY.

This funed is derived from the rent of certain buildings on the post and from the
sales of gas, coke, coal tar, etc.

Statement of the receipts and disbursements under this head accompanies this
report and is mrarkedi C.

RespectfullyS sulbmitted.
J. B. BELLTINcGER,

CapJtainz and Assistant Quar~te~rm~~aster Un~itedl States~ Army,
Disbur~sing Officer·, Unitedl States Military Academy.

The ADJUTANIT UNITED) STATES MILITARY ACADEMY.

A.-Statemenlt of funds pertaniling to the Quar1termzaster's Dep3artment, Un~ited States Ar·my,
for the fiscal yeacr ending Jun~e 30, 1896.

Bala~nce on hand July 1, 1895-.__..,. .~..~.,~ _ ~.$1, 259. 82
Recesved since:

Regular supplies-.,~_,._,,_, ~_. ~__ __~__~~~ ~~ 25,965. 86
Incidental expenses-~~, ,.,,~,,.~ ~__~__~_~ _.12,545. 71
Army transportation-...~..~~. _~.._~ ~_~~~~~ ~_~4, 874. 82
Clothing and equipagre-__~_,_.,,,_,_ _ ______ ___ 2. 00Sales to officers-4, 281. 78
Sales at auction-,._,,; ,,,, ___~__~__~ _~I_ ,_1582. 63

Total to be accounted for-..49, 512. 62

Disbuxrsed :
Regular supplies-,25, 930. 58
Incidental expenses-..,.~,. __~~~~~_~~_~ _ 12, 446. 23
Army transportation-__..,4, 761. 49
Clothing and eqluipage-...,,.,,,__,___ _____ _~___ 2. 00

Deposited-.__..,, _.., ~ __~__~_5, 072. 87
Balance on hand June 30, 1896.,-,- _ ,,,,,,.,. __ _~ _~ 1, 299. 45

Total-49,512.62
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B.-Statement showing r·eceip~ts anzd disburseme~nts, etc., pertainzing to the appropriation8s
for the support of the U7nited States Military Aaocdemy for the cfiscal year encding Ju~ne
30, 12896.

~Miscella-
Curnt neous Buildings Ye c-Memoriall 

Date. ad items and and demic 1.al
oriayincidental grounds. bulilding. Hal

expenses.exns.

Ca.

Bybalance onhands~ ya-

JulyD 1, 1895 1889 -.-.--.----- ~------- - - $59 055. 20 .... $59, 055. 20
Do1894 .--.-.. $4, 856. 19 $3 5$,59 0-8 2.5

Do...- 1895 .--.-. 16, 864. 04 5, 276. 50 20, 950. 58 ..-.- 1-.. . -. 43, 091. 12
Do-.-- 1895-96 --. 609. 00 - - 8,I4. 49 - -8, 724. 49
Do..~-. Memorial Hall.-..-- .. I-- .- I-~- .. 1.--- - - - ·1$5, 000. 00 5, 000. 00

Received since fis-
cal year--

June 30, 1896 1889.--..-- ....--... ..- - --- · 153. 33-1....-. 153. 33
Do. - 1895.·3, O000. 00- -.,,.,8, 000. 00 - -11, 000. 00
Do,,-- 1896 . -.-- 79, 867. 10 29, 310. 00 50, 451. 25 - -159, 628. 35
Do-.~. 1895-96 -.- I--.-. .--.--. [ 97. 50- -97. 50
Do..~~. Memorial Hall..,l..~--~I-~.. .- 35, 000. 00 35, 000. 00

Total-.~.- 105, 187. 33 34, 639. 65 91, 143. 02 59, 208. 53 40, 000. 00 330, 178. 53

Da. -- -` -----

Disbursed ·fiscal
year--

June 30, 1896 1889 ...-. 1-.. -.... . .-...... 59,208. 53 . 59, 208. 53
Do,.-~ 1894.,----. 1, 413. 87 3.2 447. 47..1, 864. 46
Do-... 1895 -.--. 14, 263. 08 4, 426. 28 25, 981. 26 .--.-. 1. - .. 44, 670. 62
Do---- 1896.-,-.. 62, 178. 46 25, 531. 79 47, 168. 50 .--. ,.1-- .. 134, 878. 75

Do1895-96 . 600. 00 . . 8, 221. 99.8, 821. 99
Do. M,,-~emorialHall .. 8, 366. 75 8, 366. 75

Deposited fiscal
year--

Do1894 . --.. 3, 442. 32 50. 03 3, 071. 73.6, 564. 08
Do1895 . --.- 5, 600. 96 850. 22 .. 6, 451. 18

Do-.-- 1896 -.--- 1, 293. 19 ... , 293. 19
Balance on hand

~fiscal year--
Do 1895 .--.- ~.----...-.... . 2, 969. 32 ~...... .-.-- 2, 969. 32

Do..,. 1896 -.-- ~ 16, 395. 45 3, 778. 21 3, 282. 75 .~~.--..-. -. 23, 456. 41
Do.M,-,~emorialHall.-.-.----..----31,633.25 31, 633. 25

Total..,. 105,. 187. 33 34, 639. 65 91, 143. 02 59, 208. 53 40, 000. 00 330, 178. 53

0.-SXtatement of recei~pts a~nd expenditutres pertai~ni~ng to the sp~ecial con~tingen~t fund,
UTnited States Military Academy, from .Jucly 1, 1895, to June 30, 1896.

Gas works. Rents, etc. Total.

Balance on hand July 1, 1895.$-,.~. --~~~- -~. -. 2, 182. 72 $810. 18 $2, 992. 90

Received since:
By rent of-

West Point Hotel.2,-~. ~ ~ ~.~..-..-~ -~-.1~.~.-. 2000. 00
Post-o~ffice.-.-..---.~-.~~150. 00
Stables . .I--..... -..~..... --~.--·- · -- 75. 00
Store (retiring house) ~~.. ,..-~~.-~.-.....--.350. 00

By sale of-
Gas.-~~--.- -......-- ~~-.-.·.- 5, 185. 11 I.-...
Coke...-~~~~. ..-...-- ~~~~~---- 817.50 .
Coaltfar.,,..-. ..-.-.... n-.~--.- 442.74 .
Junk-...-..- ...-.... - ..~.----- 1----- 123. 50
Miscellaneous..-. ..-....-. -- ~.~-~~. 1--·--- 196. 24

6, 445. 35 2,894. 74 9, 340.09

Total to be accounted for. ....... -. .-..... -.. I- - 12, 332. 99

Disbursed . -..-..~.. ....... ,....~... 8, 041. 82 2, 865. 65 10, 907. 47
On hand June 30, 1896 ..........-.--..... ...- 905. 99 519. 53 1, 425. 52

Total accounted for . -....... ~ .. I,-.- I~... . I- · 12, 332. 99

0




