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TRUSTEES REPORT.

To the Honorable Senate and House of
Representatives in Legzslafure, assembled :

In obedience to statute requirements, the Trustees of the State
College respectfully submit their annual report, which, with the
reports subjoined, will, it is believed, present such information
in regard to its present condition, its methods of instruction and
the success attending those methods, as will be needed by those
who are expected to make reasonable provision for its support.

Since the last report there has been considerable change botk
in the Board of Trustees and the Board of Instruction.

CHANGES IN THE Boarp oF TRUSTEES.

Compelled by the condition of his health, Hon. Isaiah Stetson,
who had been Treasurer of the College for a period of more than ’
eleven years, resigned his position to take effect on the 1st of
January, 1879, Mr. Stetson was an earnest friend of the College
and discharged his duties to great acceptance and without com-
pensation.

Col. Eben Webster, of Grono, has been appointed to the place
wmade vacant by Mr. Stetson’s retirement.

Hon. Abner Coburn, who has been a member of the Board of
Trustees, and its president, since 1867, resigned his position and
retired from the Board last spring. Ex-Governor Coburn’s life
has been a perpetual illustration ot fidelty to trust. Bringing this
characteristic with him into the Board, he was never absent from
its meetings—except for reasons absolutely imperative.

His large business experience and ability made his counsels of
great value to the College. His gifts to the Institution of stock
and furniture and money, were frequent and always timely. He
allowed no year to pass without aiding some department that was.
in.need. His retirement from the Board is the occasion of uni-
versal regret among the friends of the College.
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The Rev. Samuel F. Dike retired from the Board last summer,
He had, also, been a member from 1867. His ripe experience in
educational matters was of great service to the Institution. His
assistance has been especially valuable in arranging and revising,
from time to time, the courses of study. Through the period of
twelve years during which he was a member of the Board, he
was never absent from its sessions in more than three or four in-
stances.

The Trustees sadly note the death of Hon. James C. Madigan,
which has occurred since their last report.

Mr. Madigan came into the Board in 1870, bringing to its coun-
cils, culture, experience and a deep interest in the subject of in-
dustrial education. He rendered signal service to the Institution
at a most critical period of its history. His utterances in its be-
half both in public and private, have been earnest and eloquent.
His marked and cultured social qualities will not be forgotton by
those who have been associated with him.

Hon. S. L. Boardman became a member of the Board of Trus-
tees by virtue of his election to the Secretaryship of the Maine
Board of Agriculture. His resignation of the latter office, within
the present year, to enter upon a fleld of labor in another State,
released him from the former Board. He was esteemed as a
faithful and intelligent member.

Hon. Luther S. Moore, of Limerick, and Hon. Emery O,
Bean, of Readfield, have been appointed to fill the vacancies
made by the resignation of ex-Governor Coburn and the Rev. S.
F. Dike, and Hon. S. L. Goodale fills the place of Mr. Board-
man.

CuanGEs IN THE BOARD o¥ INSTRUCTION.

Rev. Dr. C. F. Allen retired from the Presidency of the Col-
lege on thefirst of January last, having occupied the position more
‘than eight years. In the acceptance of the duties of this position,
Dr. Allen relinquished a commanding position as a minister in
the denomination with which he is connected, with the well de-
fined purpose of returning to the regular work of his chosen pro-
fession at the expiration of five years. In obedience to this pur-
pose, he tendered his resignation in the Summer of 1876.

Yielding to the unanimous request of the Trustees, he withdrew
this resignation, but renewed it two years later, to take eflect Jan-
wary lst, 1879,
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He has been an earnest and valued friend of the institution from
its organization. He was an able and accomplished instructor,
and always manifested the strongest sympathy for the class of
young men who were struggling to secure the advantages of a
liberal education in the face of obstacles.

Prof. M. C. Fernald, who has been connected with the College
ever since it was opened for the reception of students, has been
elected to fill the vacancy occasioned by the resignation of Dr.
Allen. Prof. Fernald has been long and widely known as an in-
structor of great ability in his department.

His thorough acquaintance with all the affairs of the College,
combined with his acknowledged ability and untiring industry,
inspire confident expectations that his Presidency will prove suc-
cessful.

Mr. Joseph R. Farrington, who was appointed Farm Superin-
tendent in 1871, and subsequently made Instructor in the Depart-
ment of Agriculture, has, also, retired from the Board of Instruc-
tion.

Mr. Farrington was an industrious and faithful officer. He
performed much valuable service outside of his regular work, as
a member of the committees under whose direction the substantial
and commodious farm buildings were constructed.

Mr. W. H. Jordon, B. S., a graduate of the State College has
been appointed to the place made vacant by the retirement of Mr.
Farrington.

Allen E. Rogers, A. M., a graduate of Bowdoin College, has
been appointed Instructor in the Department of Modern Lan-
guages and Military Science.

His predecessor in this department, Lieut. L. F. Hills, left the
College to enter upon service for the U. S. Government, at
Charleston, S. C.

The College is officered by an able, compact and harmonious
body of men, willing to work and finding plenty of work to do.

The conduct of the students has been characterized by earnest-
ness, industry and regularity.

With courses of study admirably adapted to the wants of those,
who are to engage in the productive industries and the practical
business enterprises of the times, the State College cannot fail to
accomplish the most important results.
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The Trustees have authorized a revision of the courses of study,
which, while not contracting the range of instruction, will have
the effect to develop more fully the course in agriculture.

The farm has been managed by Mr. T. G. Rich with fidelity
and skill, and with the increased facilities which he found ready
at his hands when he entered upon the duties of Farm Superin-
tendent, he is making it more productive from year to year.

The affairs at the boarding house have been conducted with en-
tire success. The steward, Mr. Henry M. Lander, has furnished
excellent board at moderate cost, and has accomplished the diffi-
cult task of giving satisfaction to all parties interested, including
the boarders. )

The State College is steadily working toward the end for which
it was established, viz.: * the liberal and practical education of
the industrial classes in the pursuits and professions of life.” Nor
is its leading object—which is declared by the Act creating it to
be ¢ to teach such branches of learning as are related to Agricul-
ture and the Mechanic Arts”— lost sight of.

A careful inspection of the scheme of study and methods of in-
struction, as shown in subsequent pages will attest that its legiti-
mate purposes are kept steadily in view. By its fruits it shall,
also, be known. .

Those who have enjoyed its instructions are fast finding posi-
tions in honorable employments. The report of. the president of
the college discloses the important fact, that as the result of care-
ful inquiry it has been found that of the two hundred and eighty-
six students, who have been connected with the institution for
longer or shorter periods, one hundred and ninety-nine may be
considered as having settled down to the work of life and their
occupations are known. Of these, twenty-six per cent. are en-
gaged in agricultural pursuits, and an equal number in some
branch of the mechanic arts. More than one-half the entire num-
ber are honorably and usefully filling the occupations that were
the leading objects of regard in the establishment of industrial
colleges. Of the remaining number, thirty-six per cent. are dis-
tributed among other active business pursuits, while only twelve
per cent. have entered professional life.

Szopr INSTRUCTION.

The Trustees, in their last two reports, have earnestly invoked
the attention of the Legislature to the great importance of making
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provision for a system of instruction in the several branches of
shop-work that underlie many of the mechanical industries of the
times. The outlay required for such a system would be small —
the advantages would be very great.

It is the opinion of eminent educators that at no distant period,
instruction in shop-work will become an element of public edu-
cation in our large towns and cities. When this idea shall be re-
alized, a body of trained instructors, graduating from the college
each year, would be of inestimable value to the community. In-
deed, they would aid very largely in the establishment of such a
system. But the immediate and direct advantages to the students
themselves, would be very great. It would enable them to com-
mand employment, remunerative to themselves and useful to tne
community. By this system of instruction, surprising results are
attained within the limits of a single term, and in hours, that in
the case of many students, would otherwise be devoted to recrea-
tion. TFacility and precision in the use of tools are acquired in a
few weeks that ordinarily come only with the practice of years.

Prof. Pike has procured estimates of a building of smaller di-
mensions than that recommended last year, and its construction
would cost considerably less. Attention is respectfully asked to
the recommendation of Prof. Pike bearing upon this matter.

The failure of the Legislature of last year to make an appro-
priation in favor of the college, shut the Trustees up to the alter-
native of largely abridging the amount of instruction necessary
to preserve its efficiency, or of expending more than its ordinary
annual revenue. As the first alternative could not be adopted
without very damaging results, the latter was chosen. To pro-
vide for the excess of expenditure over the revenue, the Treas-
urer was directed to procure a loan of $2,000, and, in case no
provision should be made by the Legislature to repay the loan he
was further authorized to dispose of city of Bangor bonds, the
property of the college, to raise funds necessary for its payment.
These bonds were purchased some years ago by direction of the
Trustees, with interest derived from the Congressional Endow-
ment Fund, when this interest was not all needed to pay for in-
struction.

In additon to the loan referred to, the Treasury has been over-
drawn to the amount of $344.29, making the entire deficiency for
the year $2,344.29. To reach the end of the year with a deficien-
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cy so small, the most rigid economy has been practiced in every
department of the institution.

The Trustees most earnestly hope that the Legislature will pro-
vide for the redemption of the bonds referred to, so that they may
remain a part of the permanent fund of the college.

The following tabular statement, which has been carefully con-
sidered, will exhibit the assistance that will be needed from the
State the coming year, for each of the several purposes named.

To pay for instruction, in addition to the annual '

revenue, - - - - - - - $2,400 00

For farm experiments, - - - - - - 300 00
¢ apparatus, - - - - - - - 650 00
¢ library, - - - - - - - - 200 00
¢ repairs of buildings, - - - - - 300 00
¢« travelling expenses of Trustees, - - - 300 00
$4,150 00

Add the deficiency of last year, - - - 2,844.29
Total, - - - - . - - - $6,494.29

As there was no appropriation in favor of the college last year,
the sum asked is less than $3,250 per year for the two years, and
it will be urgently needed to maintain the college at the point of
its present efficiency.

The small sum asked for experiments is much more than justi-
fied by their importance to the agriculture of the State. The ex-
periments that have been begun and are now in progress, have
in proportion to the means used and the time occupied, been of
great value. They have attracted much attention at home and
their importance has been recognized by the agricultural press of
other States.

The departments of Natural History and Chemistry are each,
in its sphere, doing a large amount of valuable work. Their use-
fulness would be largely augmented by a few thousand dollars
worth of apparatus, Even the small sum asked would be of
much benefit.

At the close of the Fall Term of the college, the Trustees made
a careful inspection of the work executed in the vise-shop by
the class in Mechanical Engineering. This inspection compelled
the conclusion that there should be no further delay in the con-
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struction and equipments of a shop of dimensions to accommo-
date classes in the several courses of shop instruction and prac-
tice. Itis very desirable to enter upon a course of instruction in
wood-work early next season. Such a course would be of great
value not only to our future mechanics but to farmers. The es-
timates procured by Prof. Pike would place the cost of such a
shop, properly equipped, at about $2,300. The Trustees most
cheerfully recommend the necessary appropriations, being confi-
dent that the interests of industrial education can, in no other
way, be so effectually subserved at so small cost.
Respectfully submitted,
WILLIAM P. WINGATE, President.



PRESIDENT’S REPORT.

7o the Trustees of the Maine State College
of Agriculture and the Mechanic Arts:

GENTLEMEN, — The year now closing has been one of activity
and earnest work on the part of all connected with this institution

For an account of the progress, needs and recommendations in
the several departments, reference is made to the reports of the
Professors having these departments in charge.

The retirement from the College of the late President, Rev. Dr.
Allen, and the reduction by one, in the Board of Instruction,
necessitated, early in the year, a partial re-adjustment in the
assignment of branches to be taught by the different instructors.

It is gratifying to state that the extra work which was thus
devolved upon several of the Professors, was cheerfully under-
taken, and it is an evidence of their fidelity, earnestness and
ability, that it has been carried successfully through the year. In
this connection, however, it is proper to add that while the scheme
of studies has been completely and, it is believed efficiently car-
ried out by the reduced force with a very small amount of assist-
ance temporarily provided, the limit of economy in this direction
has been fully reached. In maintaining the very practical courses
of study for which this College was established, the demands
upon the time of the Professors in the class-room and in the field,
are very great; and any change hereafter, in the force needful for
instruction, must be necessarily one of increase rather than of
reduction.

COMMENCEMENT.

The first public exercises of Commencement occurred on Sat-
urday evening, June 21st, when members of the sophomore class
competed for the Coburn prize for excellence in declamation.
The committee awarded this prize to Henry William Brown,
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with honorable mention of the name of Henry Harris Andrews

On Sunday evening, June 22d, a very earnest and highly im-
pressive baccalaureate discourse was given by Rev. Cyrus Stone,
D. D., of Bangor.

On Monday evening, occurred the junior exhibition consisting
of the declamation of original themes. The Coburn prize for
excellence in composition was awarded to Frank Albert Mans-
field, the committee of award making honorable mention of the
themes prepared by Franklin Rand Patten, Charles Truman Pease,
Charles Wilbur Fernald and James Monroe Bartlett.

On Tuesday morning, an able and instructive address was
given by Rev. Henry Carpenter of Boston, on ¢ Agriculture in
its relation to other industries.”

On the afternoon of the same day, the Coburn cadets gave an
exhibition drill which was largely attended and which was fol-
lowed by an exhibition of the work of students in the forge shop,
witnessed also by a large number of interested spectators. In
the evening, the President’s reception brought together a pleasant
company consisting of the members of the graduating class, a
goodly number of the Alumni and many other friends of the in-
stitution.

The graduating parts of the candidates for degrees were given
on Wednesday June 25th, in the town hall, Orono, and were re-
ceived with evident interest and appreciation. The degree of
Bachelor of Science was conferred on Simon Percy Crosby, John
Dana Cutter, Willis Edwin Ferguson, Annie May Gould, Nellie
Maud Holt, George Perkins Merrill, Arthur Lee Moore, Percia
Ann Vinal, Ceorge Otis Warren and Herbert Webster. The de-
gree of Bachelor of Civil Engineering was conferred on Henry
Percy Bean, Edward Josiah Blake, David Augustus Decrow,
Charles Wingate Gibbs, Frank Eugene Kidder, Mark Dunnel
Libbey and Charles Adelbert Morse ; and the degree of Bachelor
of Mechanical Engineering, on Wilbur Fish Decker, Charles
Sewall Loring, Fred David Potter and Alton Jhacelous Shaw. A
certificate of attainments in a special course in mechanical engi-
neering was given to Benjamin Vanness Carver.

Throughout the exercises of commencement, the students tak-
ing part acquitted themselves with credit, satisfying the reason-
able expectations of their instructors and contributing to the en-
joyment of large and appreciative audiences. It should be re-
membered, however, that such exercises represent but a small
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tactor of the actual attainments of the students, inasmuch as the
larger part of their time is devoted to study and work of a purely
practical nature, having little reference to proficiency in either
rhetoric or elocution.

MODIFICATION IN THE SCHEME OF STUDIES.

A careful revision of the scheme of studies has been recently
made with a view to develop more completely the course in ag-
riculture, and to render its several parts to the extent possible,
consistent with one another and with the order of branches which
furnish the foundation of this important course, and which should,
therefore, precede studies strictly agricultural. The revised plan
involves but slight modifications in the other courses, except such
as were rendered necessary in adapting them to the changes in
the agricultural course.*

Vocarions oF GRADUATES AND OF FORMER STUDENTS IN THE
CoOLLEGE.

An examination of the college records shows, in what degree
the institution is accomplishing the object for which it was estab-
lished, and on account of which it was made the recipient of the
bounty of the national government.

The number of graduates is one hundred and nineteen. There
have been also connected with the institution for periods ranging
from one term to three and a half years, one hundred and sixty-
seven students not including those now in the college.

Many of these, of both classes, are necessarily still engaged in
temporary employments and cannot be regarded as settled in life.

Of the two hundred and eighty-six who have been students in
the college, about forty-two per cent. of whom have pursued full
courses of study and have been graduated, the vocations of one
hundred and ninety-nine who may properly be considered as es-
tablished in the real work of life, are known. Of these, twenty-
six per cent. are engaged in agricultural pursuits, and twenty-six
per cent. in the mechanic arts.

The records also reveal that of those whose vocations are es-
tablished, only twelve per cent. are in professional life, while
eighty-eight per cent. are engaged in callings of non-professional
character.

* The revised plan of studies was adopted by the Trustees.
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DeceaseE oF A MEMBER OF THE BoArD orF TRUSTEES.

The members of the faculty have learned with deep and sincere
regret of the death of Hon. James C. Madigan, who for many
years had proved himself not only an able an efficient member of
the Board of Trustees, but also an earnest and devoted {ricnd of
the college.

AckNOWLEDGMENTS, WANTS AND OTHER Topics.

Grateful acknowledgment is hereby made to Hon. Abner Co-
burn for continued contributions, for prizes, for the Library and
for other purposes.

During the past year, gratifying evidence has been furnished,
on the part of many agriculturists in other States as well as in our
own State, of a more complete recognition than heretofore, of
the value of the farm experiments which have been carried on at
the Maine State College. It is evident that as these experiments
come to be more thoroughly understood, they are more fully and
widely appreciated.

By a moderate annual outlay for experiments judiciously se-
lected and carefully conducted, there is no doubt that much can
be done which shall prove of interest and service to intelligent
farmers, and of real value to the agriculture of the State.

I desire to call your attention to the crowded condition of the
Nursery and to the necessity of transplanting from it a large num-
ber of trees and shrubs during the next season. It was relieved,
in a measure, last spring by the voluntary labor of students who
established for themselves between sixty and seventy individual
trees on the lawn in front of the college buildings. With the ad-
mirable plan which you have adopted for the arrangement of
shrubbery and walks on the college grounds, whatever may be
done, hereafter, in this direction will be of a permanent nature.

It can hardly be necessary for me to indicate in detail, the spe-
cific needs of the college for the coming year, since it cannot have
escaped your notice that, buildings and certain limited equip-
ments excepted, the wants of one year are essentially the wants
of another year. It would seem to be in the interests of a wise
economy for the Legislature to provide for an annual appropria-
tion which, with the interest on the national endowment, should
be adequate to maintain the college in efliciency in all its depart-
ments. The institution could thus render to the State much more
valuable service than is possible with any uncertainty attending its
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financial condition. In the way of indicating some of the ele-
ments which enter into a determination of the amount that would
be annually needed, the following considerations are presented :

It cannot be a mistake to assume that the intelligent citizens of
Maiue will demand of the State College of Agriculture aad the
Mechanic Arts, that its several courses of study be maintained in
efficiency, that needful additions be made from time to time to the
apparatus and the library, that the buildings, roads and walks be

“kept in good repair and that experiments and investigations in
the interests of agriculture be regularly and systematically carried
on.

The inadequacy of the endowment resulting from the sale cg
the government land scrip (a sale authorized by the Legislature
and made by the Governor and Council) is well known. With
the buildings and equipments which have been already provided,
an annual appropriation of a few thousand dollars would suffiee
for the purposes indicated. At the earliest moment deemed
practicable, I beg to suggest that the attention of the Legislature
be called to such a proposition to the end that the crippling effects
attending the uncertainty of proper maintenance may be removed,
and a higher degree of usefulness for the institution be secured,
through its ability to make plans of a permanent character. The
policy of temporary expedients is recognized as an expensive
policy for the individual ; it cannot be less costly for the State.

The principal items for which annual provision should be made,
are : — supplementing interest of government endowment for in-
struction, (including instruction in the work shops,) farm experi-
ments, improvement of grounds, walks, &c., travelling expenses
of Trustees, insurance of buildings, repairs, and moderate ad-
dition to library, apparatus and cabinet.

It should not be forgotten in this connection that the farm and
stock were designed to be educational appliances of the institu-
tion. To the extent that they are made to subserve this high
purpose, tHey cannot be remunerative any more than an air pump
or uansit used simply as an educational instrument, can be a
source of revenue. In determining the extent to which the farm
shall be worked for profit, I trust the original intention will not
be lost sight of, but that in the selection of breeds of animals and
in all details of the management of the farm, reference shall be
had to its designed educational value, so that the young men who
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seek instruction here on agricultural topics, shall find their best
illustrations within the college limits.

With the object also of rendering instruction in this depart-
ment increasingly valuable, an agricultural cabinet should be
commenced as scon as a suitable building or room can be pro-
vided for it. Models of nearly all farm implements now in use
could doubtless be obtained by gift for such a museum, since
there would be an obvious advantage to the manufacturers in plac-
ing them thus on permanent exhibition.

In the department of mechanics very satisfactory results have
been attained within the past two years in vise-work and in forge-
work, conducted on the Russian plan. Your attention is called
to the desirableness of adding immediately a shop for wood-work
to be conducted in accordance with the same system. For details,
reference is made to the report of Prof. Pike. ,

In the analytical work in the Labratory, much time is lost in
consequence of the inconstant supply of gas by the apparatus
now in use. The day cannot be far distant when a new gas ap-
paratus will be imperatively needed.

IncreEASED ENDOWMENT PrOPOSED.

Hon. Lewis Barker of Bangor has indicated his readiness to
give five thousand dollars toward a citizens’ endowment of one
kundred thousand dollars. Other friends of the college, gener-
ous and able, have given reason for the belief that they also will
centribute to it.  The value of such an endowment can hardly be
over-estimated not only as a means of increasing the efficiency of
the institution, but also as an expression of encouragement and
appreciation of the effort making for the higher education of the
industrial classes. Here is afforded an opportunity for the liber-
ally disposed to make for themselves an enduring memorial, by an
act which, constant in its beneficence, shall render equally con-
stant the grateful remembrance it shall secure.

CoNCLUSION.

It gives me pleasure to bear testimony to the earnestness,
thoughtfulness and good conduct of the students during the year,
and to express again my personal appreciation of the faithfulness
in the discharge of duty and the consideration and kindness which
have constantly characterized the intercourse with one another of
the members of the College Faculty.
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In the past the State has shown her fostering regard for her
higher educational institutions. It is not too much to expect,
that, while seeking to promote all her educational interests, she
will prove steadfastly true to the important trust she assumed in
accepting the grant of the national government and in establish-
ing the State College of Agriculture and the Mechanic Arts. By
a judicious liberality, she can make this institution largely tribu-
tary to the development of her yet undeveloped resources, through
her sons, who, with trained powers of hand and brain, and in in-
creasing numbers shall go forth from it to the ranks of industrial
life.

DEPARTMENT OF PHYSICS AND MENTAL AND MORAL SCIENCE.

Early in the year, the mathematical branches which I have
heretofore taught, with the exception of Trigonometry and As-
tronomy were transferred to Professor Hamlin.

The class in Algebra, however, remained under my instruction
for several weeks of the spring term or until the text-book com-
menced under my instruction was completed. My other classes
in that term were in English Literature, Descriptive and Practi-
cal Astronomy, Physics, and Mental and Moral Science. The
class in Analysis of English Authors made recitations to me in
the early part of the term, and to Mr. Rogers during the latter
part of the term.

During the present autumn, the recitations to which I have
attended are Trigonometry, Physics, and History of Civilization.
The literary exercises of the Junior and Senior classes have also
been under my charge. Without entering into specific statements
as to methods of instruction and the result in the several classes, I
desire to make record of the fact that as regards the class-room
work which has been under my care, the attention to preparation
by the students and the progress made in the several branches
have been, in a high degree, satisfactory.

Respectfully submitted,
M. C. FERNALD.



DEPARTMENT OF ENGINEERING.

President M. C. Fernald :

Since my last report there has been no change in my methods
of instruction, except that if possible, more stress than heretofore
has been laid on practical problems, illustrating the principles
and theories of the text-books. My classes have been, as last
year, the Seniors and Juniors in Civil and Mechanical Engineering,
and the Sophomores in Surveying, except that the present Senior
class contains no mechanical engineers, and that Mr. F. E. Kidder
has, during the last term, had the Junior class in Henck’s Field
Book. The usual work has been done with these classes and
about the usual progress made. By pressing the class of ’79 a
little harder than usual in their earlier terms, they were able to
devote nearly the whole of their last term to designing and calcu-
lation of bridges, roofs, engines and boilers. This is more time
than has been used before for this purpose, but the additional
work done and knowledge of practical application of principles
gained, has more than repaid the extra eftfort required.

Throughout the engineering instruction the attempt is made to
point out the value of each subject taken up as applied practical-
ly, and as far as possible this is done by reference to actual struc-
tures, machines and surveys. In this direction we feel very much
the need of material to draw from, such as descriptions, drawings
and models showing the details of construction. We have, this
year, added two pieces of apparatus to our small collection, which
are a great addition to this department’s equipment for experi-
mental work, and this at a merely nominal cost to the college.
These pieces are an engine counter and a friction brake, made by
Mr. W. F. Decker, our instructor in vise-work., These instru-
ments are of themselves of great value to us and are also of ser-
vice as an example of the work resulting from our shop instruc-
tion, Mr. Decker being a member of our shop classes last year.

2
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The experience of the last year has shown more fully than be-
fore that the Junior classes in engineering cannot do the work
that should be required of them in recitations held only every
other day. The proposed changes in the courses of study will
remedy to a great extent this trouble, and that without ivterfer-
ing with other work.

THESES.

This year the theses of the graduates in this department were all
handed in at the time appointed and were very satisfactory as to
subjects and methods of treating them. Below is given a list of
graduates with their subjects and a short abstract of each thesis,
showing what the students have done in this direction.

BacuELors oF Crvi ENGINEERING.

Harry P. Bean, E. & N. A. Railway Bridgeat Mattawamkeag.
This bridge is a Howe truss 150,5 feet long and 20 feet high, be-
tween centres, no. of panels 14. The chords are made of hard
pine and braces of spruce. The object of the thesis is to ascer-
tain the dimensions the bridge should have and to make a com-
parison with them as they are. The bridge is assumed to be
loaded with 1400 pounds dead load per foot and 2000 live
load, besides two locomotives weighing 84,000 pounds each.
Stresses on all the parts are calculated and from them the re-
quired dimensions obtained. Finally a table is made in which
dimensions as they are and as they should be, appear side by side.
Edward ¥. Blake, Roof trusses, in Orono Lown Hall. Inthis
thesis a description ‘and drawing of the trusses is given, and
from these and other data, the total weight to be supported by the
roof, including snow and wind, is obtained. From these data
stresses in all the parts are calculated by graphical methods, and
from these by appropriate formulae the required dimensions are
determined and compared with the actual ones.

David A. Decrow, Design for an Iron Pratt Truss Bridge.
In this case, the span, weight, number of panels, dead and live
load per foot are assumed and from-them the stresses on and di-
mensions of all the parts are determined. In this design is in-
cluded an iron floor truss the dimensions of which are also de-~
termined.

Charles W. Gibbs Bangor, and Bucksport R. R., Bridge
at Bangor. In this thesis the same plan is followed as in the
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first case and as in that case a comparison made of parts as they
are and should be.

Frank E. Kidder, Theories of Arches. The object in this
paper is to determine the merits and demerits of the various
theories and methods of designing arches. The varions theories
are discussed at considerable length, a comparison of them made
and finally examples worked by each method, by which their rela-
tive values are shown.

Mark D. Libby. Iron R. R. Bridge across the Kennebec
river at Augusta. A detailed description is first given after which
the stresses are calculated by direct resolution of forces as ex-
plained in Vose’s Manual. From these the dimensions are de-
termined and compared with those actually found.

Charles A. Morse, Swing Bridge on E. & N. A. Railway
at Bangor. A description of the bridge is first given after which
the stresses are worked graphically for two cases, lst, when
bridge is supported on three piers, and 2d, when swung out over
the stream. TFrom the greater of these stresses on any piece its
dimensions are determined. A table is made showing compari-
son of parts as they exist and as calculated.

BacHELORS oF MECHANICAL ENGINEERING.

Wilbur F. Decker, Turbine Water Wheels. This subjectis.
taken up as follows:

1. Turbines compared, for efficiency, with other wheels.

2. Different forms of turbines and comparison of value.

8. Theory of turbines and its connection with practice.

Charles S. Loring, Steam Engine Indicator. This includes:
an historical sketch down to the present the form, and .a discus-
sion of various diagrams.

Fred D. Porter, Pumps. 1st, Historical Sketch of various.

pumps.

2. Description and explanation of a number of forms.

3. Theory and method of calculation of dimensions.

Alton F. Shaw, Design for a Compound Condensing En-
gine of 30 nominal horse power. Inthisthesis the initial pres--
sure and number of strokes is assumed and from these all dimen--
sions are determined.

As a part of the work of the Scientific Society in connection:
with this department, two experiments have been started thisterm:
which promise to be of much value when completed. They are,.
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a determination of the strength of our American woods, used in
construction, and a series of tests of the college engine and boiler.
The first of these has been, so far, limited to determination of the
transverse strength of a few kinds of wood, but it is intended as
rapidly as funds and time will allow to extend the investigation
to other kinds of strength. Such an investigation as is here pro-
posed would furnish reliable data to be used in place of those
now guessed at or assumed to be the same as for European speci-
mens of the same materials. This assumption is known to be in-
correct, but there have been no exact figures yet obtained which
can be used safely. The great need for this work is a reliable
testing machine, capable of producing stresses as great as are to
be resisted in practice. The second experiment, itis hoped, will
furnish results as to the economy of small engines that will be of
service to the engineer and the engine owner. Such experiments
have generally been made on large engines, where the conditions
are quite different, but it is thought that economy in the smaller
kinds may be as important, when the greater number in use is
.considered. .

Suop INSTRUCTION.

This year no progress has been made in this direction, other
-than the completion of the course in forge-work in the spring
term and the repetition of the course in vise-work in the fall term.

The forge-work of last term was confined to work in steel, and
including the welding, forming and tempering of various tools
used in wood and metal working, and the tempering of springs.
"In this work we had the same instructor as last fall, Mr. C. S.
Webber, and the work done by the class was as satisfactory as
. before.

The vise and forge-work done last year was taken to Augusta
“last winter, and was for several days on exhibition in the rotunda
- of the State House where it attracted much attention from members
. of the Legislature and others. On Tuesday afternoon of com-:
-mencement week, we had a public exhibition of the forge-shop
“in actual operation, the students being given, each, some one of
i the lessons of the course to perform; in this way a much better
idea, of the work of the shop, was obtained, than could have been
ihad the same work been given to all. The shop was full during
-the time allowed and much interest seemed to be taken in the
-work.
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This fall it was decided to repeat the course in vise-work, and
Mr. W. F. Decker, a graduate in the last class, was engaged to
take charge of the shop. Mr. Decker took this course under Mr.
Wallberg and made the best record that had been obtained up to
that time. He has a desire to make this sort of instruction his
life work and will, if sufficient encouragement is held out to him,
fit himself to take charge of whatever shops may in the future be
outfitted here.

The tools for this course being quite expensive, costing about
$15.00 per student, it was thought best to make an effort to pro-
cure a number of sets for the college, to be kept good by charges
on students for damage and wear. These the Trustees author-
ized me to purchase and the college is now in possession of six
full sets, which by the students working in divisions will probably
be sufficient for the present. The work done this year under Mr.
Decker in the vise-shops was the same as last, as to lessons and
method of ranking, and will compare favorably with it; the av-
erage of the class being 91.1 per cent. The fact that Mr. Decker
was able to get so good results from this class is additional proof
of the thoroughness of the knowledge gained by this system.

Up to this time the shop work has been taken only by voluntary
classes, but, as we now have two shops equipped, it has been
thought best to make it, hereafter, a regular part of the college
instruction. This is done, in the proposed new courses, by mak-
ing it a part of the required work of the students in mechanical
engineering taking the place of the field work of those in civil
engineering, and making the forge work elective for the agricul-
tural students with a part of their mechanical drawing. By this
arrangement all conflict with other work is prevented and it is
known beforehand just what students are to be in the shops. As
no appropriation was made to the college last year, we have heen
unable to further develope this scheme. The great need now is
for a suitable building in which our present shops can be com-
fortably accommodated and where others may be gradually
equipped and developed. Estimates were presented, two years
ago, for a building 65x45 feet, ranging from $1,500 to $3,800 ac-
cording to material and style of finish. A new design has lately
been made by which the dimensions are somewhat reduced, mak-
ing a two-story building 57 1-2x41 1-2 outside measurements.
This has been figured on by a builder and his estimates carefully
checked and it is believed that a building such as is needed can
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be built with a Mansard roof, affording accommodations for draw-
ing rooms for $1,800, or without the Mansard roof for $500 less.

It is however heped that the small amount thus saved will not
result in the choice of a building with plain roof as in no other
way can so great relief in the way of room be obtained at so
small a cost as by adding a Mansard roof to the shop building,
thus setting free the present drawing rooms for other uses. The
sum required for this building is but small, and yet would furnish
shop accommodations for many years.

It is desired nextto equip a shop for wood-working which could
be done for $500.00 and would probably be used by students in
other courses than mechanical engineering.

Respectfully submitted,
W. A. PIKE.



DEPARTMENT OF NATURAL HISTORY.

President M. C. Fernald :

Several changes have occurred in this department during the
past year. Physical Geography and Stock Breeding, which were
previously taught by the inStructor in Agriculture, have been
transferred to this department, while Botany has been assigned to
the department of Agriculture.

The work now assigned to me is to give instruction in Physical
Geography, Human Anatomy, Physiology and Hygiene, Zoology,
Entomology, Comparative Anatomy, Stock Breeding, Veterin-
ary Science, Mineralogy and Geology.

A moment’s consideration will convince one that these studies
are almost wholly objective, many of them requiring illustration
at every point, and that it is nearly a waste of time, both for the
teacher and the student, to attempt to give instruction in Natural
History without a liberal supply of apparatus for illustration. I
therefore trust that assistance may be given in this direction to
* supply needed apparatus as fast as is consistent with the welfare
of the other departments of the college.

It was apparent from the first, that Entomology, a knowledge

of which is quite as important to the farmer as that of Botany,

could not be as successfully taught as that science, until a manual
was published, by means of which the student could determine
the insects he captures, and learn the various stages of their ex-
istence, the injuries they do, and the best known methods of hold-
ing them in check. The work of compiling such a book was
begun several years ago and carried on as fast as time would per-
mit, but the original descriptions of many of our species were
very faulty, having been made from worn or imperfect speci-
mens, so that to secure any degree of accuracy, it became neces-
sary to see the specimens themselves which formed the basis of
those descriptions. Accordingly, for this purpose, I visited the

{
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principal museums in Europe, last winter vacation, having pre-
viously visited those in this country from which any assistance
could be obtained in this work. A part of the results of the study
thus made has already been published, and will be incorporated
in the manual in due time.

The subject of Economic Entomology has formed a prominent
feature in the instruction in this department, and this has seemed
proper from the fact that countless numbers of insects, one species
after another, in turn, during the season, are silently and for the
most part, unseen and unobserved by our farmers, attacking the
various farm products, reducing not only the value, but also the
quantity of many crops far beyond what is generally supposed.
But when any species becomes alarmingly multiplied for a few
years, as has been the case with the grass-hoppers, the army-
worm, the forest-tent caterpillar and others, then a desire prevails
for something to be done.

The Colorado potato beetle has now become established in our
State, and we must expect to fight it with vigilance or abandon
the potato crop altogether. As yet no insecticide has been dis-
discovered for this pest save mineral poison, and very strong pro-
tests have been made by many, against the use of Paris Green.
The annual loss of domestic animals is something considerable
judging from the newspaper reports, and one case is reported of
the wind blowing the Paris Green from a field of potatoes into
the food of a picnic party some of whom were dangerously
poisoned. That Paris Green may be used carefully and safely
is admitted, but since it must be used pretty generally by all
who raise potatoes, there will inevitably be many cases of care-
lessness followed by disastrous results. If some other insecticide
as fatal to the beetles, but harmless to-man and the domestic ani-
mals could be discovered, it would prove a great blessing beyond
all question,

Dr. Hagen of Cambridge has lately called attention to investi-
gations of Dr. Bail of Germany, made some twenty years ago,
on certain low forms of microscopic plants, which seem to give
a clue to the direction in which investigations should be made to
discover insecticides less dangerous than some now in use.

- Dr. Bail claims that he has proved by skillful experiments, that
four species of microscopic fungi are merely different develop-
ments of the same species. One of them is the very common
fly-fungus causing the death of many of our common house flies

»
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late in the fall. The dead flies stick firmly to the windows or
walls of the room, covered by a white mould which seems to issue
from between the rings of the body. The second is the common
blue mould well known to every one on vegetable matter in damp
places. The third is the yeast plant, the basis of the work done
by fermentation. The fourth is a small water plant known only
to professional botanists. Dr. Bail contends that the spores of
the fungus of the house fly develop in water into the last species,
out of water into mould, and that the spores of the mould are
transformed into yeast when sown in the mash of brewers.

He proved by numerous experiments that healthy insects
brought in contact with the mash and fed with it, are directly in-
fested by the spores of the fungus, with fatal consequences. The
facts were first observed by accident, but later, on purpose. Such
different insects as flies, mosquitoes and caterpillars, were sim-
ilarly affected and destroyed. Some years ago Mr. Trouvelot
began raising the Polyphemus moth for silk in Medford, Mass.,
and was so successful as to take a prize in the Paris Exhibition of
1867. Unfortunately he brought home from Paris eggs of another
species from China, said to be superior for silk raising in the open
air. These eggs, however, proved to be infested with a fungus,
and caterpillars hatched from them died, and not only these but
the caterpillars of Polyphumus became infested, and even most of
the other indigenous species living on the 12 acre lot of shrubs
which Mr. Trouvelot used for this purpose, died rapidly so that
he was obliged to abandon the experiment.

The common silk worm of Europe has been extensively affected
by a disease called muscardine which is also caused by a fungus,
as shown by the critical researches of Pasteur.

While all investigations hitherto, so far as I know, have been
with a view to check these diseases, theoretically it would appear
to be very easy, when once understood, to inoculate the insects
with a fatal malady in the manner adopted by Dr. Bail, or that
unintentionally accomplished by Mr. Trouvelot, and experiments
in this direction might prove its feasibility. The Trustees may
not feel justified in drawing off any of the teachers from their
primary work of instruction to make investigations of this charac-
ter, since it might involve an amount of time little suspected at
first, but I believe the subject worthy of the consideration of our
people, and take this opportunity to call attention to it.
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The attention of the Trustees and of the Legislature has been
called in previous reports to the great need of Museums of Nat-
ural History and of Agricultural products and machinery, and the
advantages to be derived from them. Such Museums must
necessarily be the growth of many years, and the sooner they are
begun the better will it be for the college ; but the beginning can-
not be made till a properly constructed building is furnished in
which the specimens may be well displayed, and, at the same
time, entirely protected from damage, for otherwise many of the
specimens would soon go to destruction. Itis to be hoped that
such a building may very soon be constructed as shall meet the

wants of the college in this regard.

" Among the Museums of Europe visited last winter, which
might to some extent serve as models, are the Museum of Natural
History at Brussels, and the Royal Agricultural Museum at Ber-
lin. The former seemed to possess the best arrangement for one of
its kind and size I have ever seen. In the geological department,
the entire geology of the country was represented by large colored
maps with the rocks so arranged as to give one at a glance a pret-
ty complete knowledge of the rock formations of the entire
country.

The fossils were many of them very fine, and were displayed
on glass shelves, so that they could be seen on all sides. I was
especially pleased not only with the perfection of the collection of
the remains of pre-historic man and the contemporary animals»
but also with the skill displayed in so arranging the specimens as
to give the greatest possible amount of instruction to the visitor.
The collection of specimens of recent animals was exceptionally
fine, every object which it was possible to preserve was displayed
in the best position to be seen from all sides, while perishable and
microscopic forms were represented by beautifully colored figures.
The order began with the low and simple forms passing through
the more complex to the highest organized animals. A single
day spent in such a Museum would give one a more complete
general idea of Zoology than weeks of study from the books alone.

It was in this Museum that I chanced to meet one of the teach-
ers of the city schools giving instruction to a dozen lads of about
as many years in age, from the objects in the cases, without a
book or note of any kind. I am free to confess that I have never
seen a class of boys of that age in the schools of America so in-
terested in the work before them, nor so anxious to catch every
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word which fell from the lips of the teacher. Plainly there is
great economy of time on the part of the student, and of vital
force on the part of the teacher, where such facilities for instruc-
tion are enjoyed.

The Royal Agricultural Museum at Berlin is a perfect model
ot its kind. This Museum was established for the purpose of ad-
vancing the interests of agriculture, by exhibiting the various ag-
ricultural products, implements, machinery, etc. In the first room
are exhibited over thirteen hundred specimens of wood collected
from various parts of the world. The next three rooms are de-
voted to the display of three hundred and fifty varieties of wool
collected from every available source. These are so arranged as
to make a very pleasing, as well as instructive exhibit. Then
follow several large rooms containing two thousand different farm-
ing implements and machines, nine hundred of which are of natural
size, the rest models. Inanother room are exhibited fifteen thous-
and specimens of the various seeds, vegetables and fruits, some
modeled in plaster of Paris, others in wax, and others preserved
in alcohol. Further along is a collection of two thousand speci-
mens of commercial fertilizers and soils accompanied by their
analyses. Still further on are displayed an extensive herbarium
of mounted plants, and a large series of botanical models of great
interest and value. In another part of the building is exhibited a
collection from the animal kingdom arranged with reference to
agriculture, with an anatomical gallery containing skeletons of the
various breeds of animals used on the farm, with stuffed speci-
mens of each.

There is a completeness about the whole collection which gives
it great value as a public educator, for instance, the historical col-
lection of plows, comprising one hundred and eighty-seven mod-
els, shows the various forms of plows in use from the earliest
times to the present; besides these are all the later plows used
by different nations. A critical examination of such a collection
cannot fail to be of value to the farmer. The other collections
are equally full and instructive.

It is to be hoped that the time is not distant when we shall have
Museums started at the State College, which shall in after years
grow into such proportions as to become an important factor in
the educational advantages offered by this institution.

Respectfully submitted,
C. H. FERNALD.



DEPARTMENT OF CHEMISTRY.

President Fernald :

The year’s work in my department has been, with but few un-
important alterations what it has previously been.

The spring term was devoted to the study of Organic Chemistry
by the Senior class in the course in Chemistry. After the com-
pletion of the second volume of Naquet’s Principles of Chemistry
a short treatise upon Metallurgy was taken up and the term’s work
brought to a close with some lecture notes upon the care and
manipulation of chemicals and apparatus. The Junior chemical
students during the first part of the term studied Wolff’s Princi-
ciples of Manuring, this was followed by the study of advanced
Inorganic Chemistry in the first volume of Naquet’s Principles of
Chemistry.

I was occupied the remainder of the forenoon with a course in
Labaratory work for the Sophomore class, during which they
familiarized themselves with the various modes of the qualitative
detection of bases and acids in more or less complex mixtures.

The afternoon work consisted of a course in quantitative an-
alysis, the class being formed of the Senior and Junior students
in the course in chemistry and the Junior students in the course
in agriculture.

At the Commencement in June 1879, three students graduated
from this department, each presenting a thesis upon some subject
related to the science of Chemistry — the titles and names of the
writers are subjoined :

Atoms and Molecules, by J. D. Cutter.

The Adulterations of Food, by G. P. Merrill.

Milk, its composition, properties, etc., by A. L. Moore.

Some of these students, before graduating, performed special
analyses or experiments not generally included in the course. A
short investigation by Mr. G. P. Merrill upon a new method of
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separation of nickel and cobalt is worthy of being printed with
this report; as the results obtained are of some value in deciding
whether the process is a good one for common use in our quali-
tative or quantitative determinations.

During the second term of this year, the Juniors of the chemi-
cal and agricultural courses recited one hour daily in the princi-
ples of Agricultural Chemistry. The Sophomores of all courses
recited in General Chemistry. The book formerly used was re-
placed by ** Roscoe’s Lessons in Elementary Chemistry,” which
proves itself a good text book for this class.

I held daily recitations for the Seniors in advanced Inorganic
Chemistry.

My afternoons were devoted to the Junior class of the chemi-
cal and agricultural courses and the Seniors of the chemical
course, who all performed quantitative determinations, varying
from simple estimations to complex analyses.

We greatly suffer from lack of proper recitation room as has
already been stated in my former reports. The wants of the de-
partment are essentially what they were last year. Many pieces
of absolutely necessary apparatus should be added to our present
stock. A liberal appropriation is necessary to make up these
deficiencies. ‘ ‘

Before concluding I must add a few words upon a subject
which it is to be hoped will be remedied as soon as possible, I re-
fer to the method of making gas for the use of the laboratory. It is
simply a miniature of the gas works used in towns, which on a
large scale are very useful but very inefficient on a small one.
The works as now constructed, are very liable to get out of order
causing considerable outlay of money for repairs and the prepara-
tion of gas is very arduous and dirty. The proper kind of gas-
making apparatus could be obtained for about eight hundred dol-
lars, this would in every way be a very wise and economical in-
vestment,

Respectfully submitted,
A. B. AUBERT.
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An examination of Dr. Alfredo Cavazzi’s* method for the
separation of Nickel from Cobalt, by’ Mr. G. P. Merrill.

Metaop.—To a solution of the mixed salts of nickel and co-
balt, add potassic hydrate in excess, then add chlorine water in
large quantity.  The Hquid shonld however remain alkallnc,  The
chlorine water oxidizes the precipitate obtained by the addition of
potassic hydrate to the peroxides of the two metals. Agitate the
precipitate carefully, then add dilute acetic acidf continuing to
agitate the liquid for a short time. Filter and wash the precipi-
tate, which consists of peroxide of cobalt, the peroxide of nickel
being dissolved by the acetic acid.

The precipitate of peroxide of cobalt still contains a notable
quantity of the peroxide of nickel—in order to complete the sep-
aration, the precipitate is dissolved in warm nitric acid (1 part
nitric acid, 1 part water) and the solution evaporated to dryness
to expel the acid. Dissolve the dry mass in water and proceed
as above for the separation of nickel from cobalt. This process
must be repeated about four times to make the separation quite
complete.

TRIAL OF PRECEEDING METHOD,

First. Took equal volumes of solutions of nickel sulphate and
cobalt nitrate. Proceeded as directed, repeating operation four
times. To a small amount of the filtrate from the fourth opera-
tion was added potassic nitrate and the mixture allowed to stand
over night; a yellow crystalline precipitate was thrown down
consisting of a double nitrite of potassium and cobalt, showing
that the separation had not been complete.

Filtered this solution, and to the filtrate added sodic hydrate.
A very slight gelatinous precipitate was formed which showed no
traces of nickel in the borax bead.
~ Second. Took a fresh quantity of the mixed solutions and per-
formed the same operations six successive times Potassic nitrite
still revealed the presence of traces of cobalt in the filtrate.

Z%ird. Took small quantities of nickel sulphate solution and
cobalt nitrate, and precipitated them separately by the addition of
potassic hydrate and chlorine water. Filtered and evaporated

* Nuovo Metodo di Analisi per la separazione del Nichelio dal Cobalto. Memoria del
Ing. Dott. Alfredo Cavazzi. Estratta dalla serie 111 Tonas viir delle Memorie dell’’Acca-
demia delle Scienze dell’ ’Instituto di Bologna. '

t One part glacial acid and nine parts of water.
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filtrage to small bulk to ascertain whether the precipitation was
complete. Found it to be so in each case.

Fourtk. To a small amount of the cobalt precipitate obtained
in the above experiment, was added dilute acetic acid (glacial
acid i pari and water 1 part.)  The precipitate proved slightly
soluble in this acid.

Z7fth. To another portion of the cobalt precipitate was added
dilute acetic acid (1 part glacial acid and 19 parts water.) This
also dissolved portions of the precipitate.

From the above trials it becomes clear that the method does
not effect a complete separation, because acetic acid sufficiently
concentrated to dissolve the nickel precipitate also dissolves some
of the cobalt. So that, while cobalt may be obtained free from
nickel, the nickel will always be contaminated with some cobalt.



DEPARTMENT OF MODERN LANGUAGES
AND MILITARY INSTRUCTION.

President Fernald :

During the year, I have given instruction in French, German,
Civil Government, Political Economy, Logic, Rhetoric and Book-
Keeping ; also I have attended to the Sophomore declamations,
and, during the present term, to the Freshman themes, in con-
nection with the Rhetoric.

The progress made in these branches by the different classes,
has been satisfactory, although in some cases I deemed a change
of text books expedient.

In consideration of the fact that the studies pursued here are
mainly of a scientific nature I suggested to the Faculty that a
part of the time allotted to the course in French and German,
should be devoted to the translating of elementary treatises on
natural science, in order that the students might acquire a vocab-
ulary of scientific terms in those languages. The suggestion was
favorably received, and, in accordance with it, the Sophomore
class after translating the comedy ‘‘Les Doigts de Iée,” read
about eighty pages in a work entitled *‘Introduction a YEtude des
Sciences Physiques,” and next term the Juniors will take a course
in scientific German after completing the translation of the novel
¢ Aus dem Leben eines Taugenichts,” which they are now reading.

K

MiLiTARY INSTRUCTION.

Two bronze rifles (3 1-2 inch) with equipments, have been
obtained from the arsenal at Bangor by permission of the State
authorities, and the Seniors are excused from infantry, to take
artillery drill, in which good progress has been made. The
knowledge and proficiency acquired by the other classes in in-
fantry tactics have been very satisfagtory.

I design to supplement the course in Military Instruction by
lectures to the Seniors on International Law, considering espe-
cially the relations and duties of the belligerent and neutral nations
in time qf war.

Respectfully submitted,
A. E. ROGERS.



DEPARTMENT -OF MATHEMATICS AND
DRAWING.

President Fernald :

During the past year I have given instruction in Drawing,
Field Practice, Descriptive Geometry, Algebra, Geometry,
Analytical Geometry, and Calculus. On account of having to
do more recitation work in mathematics than has been assigned
me heretofore, by direction of the Faculty I was aided during
the spring in the drawing room and fleld work by two members of
the Senior class, Mr. F. E. Kidder in the drawing room and Mr.
E. J. Blake in the field ; and by your direction Mr. Kidder has
been employed during the past term to assist in the drawing room,
where he has shown himself well qualified for such work.

The Sophomore class, during the first ten weeks of the spring
term, worked two and a half hours each day, in the drawing
room, on general problems in Mechanical Drawing and Elemen-
tary Geometrical Projections. Of the remaining nine weeks, six
were devoted to Practical Surveying in the field, where the stu-
dents worked two and a half hours each suitable day, becoming
familiar with the use and care of instruments, putting into prac-
tice the problems found in their text book, and making detailed
surveys of farms and house lots in the village =~ After this work
had been completed they were engaged, afternoons, for three
weeks, in the drawing room, making the necessary plans from
their field notes.

During the fall term, the Sophomore class was occupied one
hour each day in the study and practice of Free-Hand Drawing.
In our instruction in this branch especial attention is given to
object drawing.

The members of the Junior class, in Civil Engineeing, have
worked two and a half hours each suitable day in the field, dur-

3
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ing the greater part of the fall term, under the instruction of Mr,
Kidder, where they have laid out nearly all of the railroad curves
found in Henck’s field book, put in turnouts and frogs, and prac-
ticed levelling and setting slope stakes.

The Senior class in Civil Engineering, during the spring term,
worked in the drawing room ; afterwards, on isometric and cabi-
net projections, and perspective drawing. During the fall term
they have made a topographical survey of a portion of the college
farm, and have surveyed the route, made the necessary drawings
and calculated the excavations and embankments for a railroad
extending from the college buildings to the European and North
American Railway, a distance of two miles.

The drawing done in both the mechanical and civil engineering
courses has been as heretofore. Nearly all the drawings made
after the student enters either of these courses, are made from di-
mensions taken by himself from machines which he finds in ac-
tual practice, or from dimensions designed by himself. During
the term several visits have been made to manufactories in Ban-
gor, where every facility has been kindly furnished us for study-
ing the machinery and taking the necessary measurements for
detail drawings.

The wants in this department are most pressing in connection
with drawing. The room which at present is used as a drawing
room, is inadequate to the wants of the courses. It was fitted up
for Mechanical Drawing alone, consequently there is no room for
Free-Hand Drawing ; and I am obliged to use the Natural His-
tory room for this work, which is poorly lighted and not properly
supplied with tables. The drawing room is not suitable for Me-
chanical Drawing, because it is not properly lighted, there being
no light from above, and it being dark on two sides, and because
the tables are large, so that very often fourteen students are
obliged to work at the same table, thus producing a continued
jar, which renders it almost impossible to do good work, and on
very nice work students have to draw in their own rooms, which
is not desirable for many reasons. A drawing room should be
well lighted from above, and from the sides. Should a building
be erected for the work shops, these accommodations could be
provided at a very small additional cost, by putting ona Mansard
roof, and finishing the third story for a set of drawing rooms. It
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is of the greatest importance to the success of our work that the
needed room be provided as soon as possible.
Respectfully submitted,
G. H. HAMLIN.

CoNDITION OF THE LIBRARY.

During the past year 71 volumes of books and 35 pampbhlets
have been added to the library, making the whole number of
books in the library at the present time 3,974, and 709 pamphlets.

The donations to the library in the past year have been from

Hon. Hannibal Hamlin, 17 volumes.

Hon. S. L. Boardman, 2 volumes.

U. S. Department of Interior, 2 volumes and 9 pamphlets.

U. S. Navy Department, 4 volumes and 8 pamphlets.

U. S. Naval Observatory, 8 volumes and 1 pamphlet.

U. S. Commissioner of Education, 1 volume and 1 pamphlet.

Smithsonian Institution, 4 volumes,

Lieutenant Wheeler of the U. S. Geological Survey, 6 vol-
umes, 5 pamphlets and 3 charts.

The Coburn Fund, 16 volumes.

G. P. Rowell & Co., 1 volume.

Province of Quebec, 1 volume.

F. E. Church, 2 volumes.

Catalogues of the following institutions have been received in
the library :

Missouri University.

University of Illinois.

Virginia Agricultural College.

Bowdoin College.

Colby University.

Tennessee University.

Connecticut Experiment Station.

Rutgers Scientific School.

Maryland Mechanical Institute.

Michigan Agricultural College.

University of Minhesota.

Arkansas Industrial University.

No money has been appropriated for books this year, except’
from the Coburn fund enough for the subscription and binding of”
the periodicals. Allow me to suggest that the library is still.
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very small and inadequate to the wants of the institution, and,
that it is desirable that a small appropriation, at least, be made
each year for the purchase of new books.

There is a constant wear and tear of the books from the use of
students, and it seems proper that a small fee should be assessed
upon them each term for the repair of such damages.

Respectfully submitted,
G. H. HAMLIN.



DEPARTMENT OF AGRICULTURE.

President Fernald :

My duties as Instructor in Agriculture began July 1st, of the
present year. During the five weeks of vacation immediately
following, I was employed a portion of the time in attending to
the work of the experiments herewith reported.

Besides attending to the experimental work, I have, during the
past term, given instruction in Botany, Farm Implements, Dairy
Farming, American Literature and Historical Readings and
Analysis. The work in Botany, hitherto under the charge of
Prof. Fernald, has been transferred to me, and the instruction
given during the pastterm was a continuation of that given by
Prof. Fernald during the previous term. Besides text-book work,
lectures have been given upon the principles of fruit culture, and
Cryptogamic Botany. This work occupied the Sophomore class
during the first eight, and lectures upon Farm Implements during
the last four weeks of the term. For the use of the Junior stu-
dents in the course in Science and Literature, Hart’s Manual of
American Authors was introduced with good results.

The study of Dairy Farming, to which the Seniors in Agricul-
ture and Science and Literature attended during the last half of
the term, was carried on by means of recitations from Willard’s
Practical Dairy Husbandry, the text-book previously in use. This
book has not proved a desirable one for class room purposes, and
there being none to take its place, I deem it best that the subject
be hereafter treated by lectures as it can be more completely and
concisely presented.

It is to be noticed that quite a portion of my work has been
outside the studies peculiar to my department, in aiding in the
literary instruction. Such a diversion of the efforts of the one who
gives instruction in Agriculture is to be deplored. The science
of Agriculture is growing rapidly. In order to keep pace with



38 AGRICULTURAL COLLEGE.

this progress it is, necessary to consult a large amount of current
literature, written not only in our own language, but in the Ger-
man and French. In factit can be said that hardly any of the
latest and best of the knowledge resulting from modern investi-
gation in Agriculture has been systematically arranged for the use
of classes in our Agricultural schools. A satisfactory standard of
instruction demands that this collecting and systematizing be done
by the one who teaches, which, I hardly need to state, takes time.
It is a common experience of those who give instruction in Agri-
culture that they must impart knowledge almost wholly by lec-
tures in order to realize anything like completeness. The experi-
ments are also under my charge. A glance at the sources of our
knowledge leaves no doubt as to the value of well conducted ex-
periments. Very much of what we already know of correct
practice is the result of field experimentation, and to this only
must we look for light upon many yet doubtful points. Investi-
gations in the laboratory are of equal importance. The experi-
ment on the time of cutting grass, herewith reported, is more
than doubled in value by the accompanying analysis. Work in
the laboratory and field should go hand in hand, but work in
either place demands time. Very few appreciate the labor in-
volved in an experiment made with a view to the careful demon-
stration of truth. Therefore it is impossible for the one who
teaches Agriculture to conduct experiments to an extent at all
commensurate with the needs of the State. I am convinced that
the State would do well to largely increase the appropriations for
experimental purposes, in order that increased facilities may be
had.

An effort will be made, however, to conduct a limited number
of experiments. To this end I would recommend that the facili-
ties be increased in the following directions:

1. More apparatus should be provided for the laboratory. It
should also have a better supply of gas. The present arrange-
ment for the manufacture of gas is very unsatisfactory, causing a
Joss of time on the part of the students, and preventing the doing
.of much extra analytical work for experiments.

2. It would be well if a definite area of land well suited to the
-purposes of experiments could be set aside to be used for nothing
-else.

3. No feeding experiments can be made until the barn is pro-
vided with scales. It is very desirable that those be obtained, as
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they could be used for weighing the experimental crops and farm
produce. -

4. There should be a unity of effort in the matter of experi-
ments on the part of the Instructor in Agriculture and the Farm
Superintendent. They should work together, and all the appli-
ances of the farm should be as available for experlmental pur-
poses as for the more ordinary farm work.

5. First-class thoroughbred stock from two or three of our
popular breeds of cattle should be kept on the college farm. Such
stock is demanded by both the experimental and educational needs
of the institution.

The changes in the course of study for the students in Agri-
culture will enable me to give lectures upon the following topics
not heretofore mentioned in the catalogue, viz: Soil Physics,
Agricultural Engineering, the Principles of Plant Feeding, and
the Care and Feeding of Animals.

REPORT oF EXPERIMENTS.

The experiments authorized by the Trustees of the college and
herewith reported, did not come under my charge until July 1st.
Previous to that time they had been under the efficient direction
of Mr. J. R. Farrington, to whom I am under obligations for his
generous aid and advice in helping me to take up and carry along
what he had begun.

The experiments have been for the most part, field trials, and
the extremely wet and late spring, combined with a poor grow-
ing season followed by an early frost, caused some of them to be
much less valuable than they would have been in a favorable sea-
son. I beg leave to suggest that these investigations have been
conducted in the midst of other duties sufficiently taxing in them-
selves, therefore allowance can justly be asked for their incom-
pleteness.

The following experiments are herewith reported :

. Experiment on the best time for cutting grass.

. Effect of diderent fertilizers in growing potatoes.

Effect of different fertilizers in-growing corn.

. Uniformity of production from contiguous plots of land.
. Experiment in planting potatoes.

Ot = W RO

Experiment on the best time for cuttiny grass.

There are several considerations that must enter into any con-
clusions with regard to the best time to cut grass, and the most
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important of these to which a farmer must have reference in de-
ciding whether to cut it early or late, are as follows :

1. Effect upon future grass crops.

2. Quantity of hay obtained.

3. Composition and nutritive value of the hay.

This investigation has for its object the gaining of more informa-
tion on these several points. In order to indicate the plan of the
experiment, location of plots, &c., I cannot do better than to
quote from Mr. Farrington’s report for 1878 :

“A series of experiments was commenced last year (1877), to
ascertain the effect, if any, that cutting grass at different times, as
early or late in the season, has upon the quality and quantity of
the crop. The experiments will be continued on these plats until
the hay producing power of the land is reduced to a low degree,
in order that the effect of cutting the grass at different times in the
haying season shall be made quite evident.

The plats are located in field No. 1, which lies along the town
road next to the southerly line of the farm. The land was man-
ured and cultivated with field crops in 1874-5, and sown to grass
in the latter year. The catch of grass from this sowing was not
good, and grass seed was again sown on the land in April, 1876.
This gave a good sod as the yield of the plat shows. An area of
one acre, eight by twenty rods, is divided in the direction of its
greatest length into eight plats, each one containing one-eigth of
an acre. These plats are marked in two equal divisions, each di-
vision contains four plats. In the treatment of the experiment,
two plats, one from each division, will be cut at the same time;
that by obtaining results in each condition of the experiment from
plats somewhat separated from each other, we may counteract,
in part, the errors arising from natural inequality of soil and fer-
tility.”

In 1877 “‘the plots were all mowed, dried and weighed at the
same date. This gave the natural yield of each plot as a basis for
further conclusions.” In 1878 and 1879 a plot in each series was
cut at each of four stages of growth, as follows :

1. Nearly headed out.

. 2. In full blossom.

3. Out of blossom.

4. Nearly ripe.

It is to be remembered that the same plots were cut each year
during the same stages of growth.
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The following table gives the weight in pounds of both grass
and hay obtained from each plot of both series when cut at differ-
ent periods:

1878. 1879.

Avearge of

Both Series.| Average. |Both Series.! Average. [both years.

Green(cur'd. Greenicur’d. Green]cur'd. Green(cur’d. Green] crd

Nearly headed A.lg 1,258 465 1,486 380 i

out ... %];1 List 468 1216 4 |- a6 90| 1,209 487
cay ] L4l 475 , 64

In full blossom | 35 | LA 5 58 501 LN 08 148 480) 1,463 430
X A.3([ U130 518 1000, 432

Out of bl"““’“%l:.s{ G2 e 1188|607 oG 102 Lol a2 109 o
) Al B2 362 su1] 383

Nearly “pe"“}B.zi{ ,0050 565 w0 464l 1,080 4771 es1l 423t o0ol 469

In the next table can be seen a comparison between the yields
when the plots were cut at the same date, and when cut at the
periods indicated :

Yield when cut at samne date.| Yield when cut at different dates.

NUMBER OF PLOT. Green. ' Cured. Green. ’ Cured.

The above tables do not embrace results from a sufficient num-
ber of trials to enable anly conclusions to be drawn as to the effect
of the different periods of cutting upon the quantity of hay ob-
tained during one year or a series of years. Only after the ex-
periments of several years can that be done. The most notice-
able result is the decreased amount of hay obtained by cutting at
the earliest period.

Perhaps the most important consideration is the effect of the
time of cutting grass upon the composition and nutritive value of
the hay. Information on these points can only be obtained by
chemical analysis and feeding trials.

Owing to the co-operation of Prof. Aubert in placing at my
disposal the appliances of the Laboratory as well as in furnishing
some new apparatus, [ was enabled to make an analysis of
samples of hay obtained this year from one series of plots.

Twenty pounds of hay as cured in the field were taken from
each plot when the hay was weighed, and were tied up in hay
caps and hung in a dry garret where the bundles remained until
the latter part of October, when they were weighed and samples
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of nearly pure Herd’s Grass selected from each bundle for analysis.
The loss of weight from curing in the field and the loss of
weight while hanging in the garret, combined with the water con-
tent found at the time of analysis, furnished a basis for calculat-
ing the percentage and composition of solids in the grass as cut
at different times.
The analysis of the samples as taken from the garret gave the

following results :

4 4 ] One hundred parts water free
e % ;:’ substance contain
5 TABLE 1. o IO - O I =4
o] : 2171 8| E |g&| &
S : ) : e & |88 ¢
I : w : = = . H
: H g : : g |+ 8]
. TIME OF CUTTING. : g : g1 81
: Pl E | H N
=3 . =1 .
e : il
A. 1iJue 234, nearly headed out.-......-... 11 18] 88 82| 7 32| 11 00| 28 72! 49 21| 8 75
A. 2|July 34, in full blossom.... .o 10 74| 89 26| 6 04] 8 25| 33 32} 49 39| 3 00
A, 3{July 14th, out of blossom.. ...| 962[9038] 519/ 575 34 75| 51 61] 2 70
A. 4|July 30th, nearly ripe......ccoviviieanae 11 341 83 661 4 98! 5 50l 37 09: 50 231 2 20

Calculated from the above figures, the composition of the grass
before curing, when cut at different stages of growth, would be

=<1 P o] Q j=ge] ]

TABLE II 3 1E3 gl g2 |58 8

I3 w 8 5 o= o o O ®

1 gn : E. 3 3N B

STAGE OF GROWTH. Polg?| Tl 228

S N T s | &°

Nearly headed oute...cvvueneerovenenenennss 78 701 21 80} 1 60) 2 34! 6 11} 10 48] 0 80
In full blossom...... 7192128 08 170! 2 32| 935 13 87| 0 84
Out of blossom.... 65 20( 34 80| 1 80| 2 00| 12 09| 17 97| 0 94
Nearly ripe—....cecoveeecrvescnceccaacnsaassl 63 27136 73 1 83! *2 02! 13 62l 18 451 0 81

The above tables point out the following as the principal
changes in the composition of grass brought about by increased
age.

1. A large decrease of water content, and a corresponding in-
crease of solids.

2. A change in the relative composition of the solids them-
selves, due to a decrease in the percentages of ash, protein, and
fats, and an increase in the percentages of crude fibre; [see com-
position of water free substance intable I.] So that while the per-
centage of solids increases with the age of the grass, there is not

*This seeming increase is probably due io the unavoidable slight differences in the sam-
ples of hay selected.



AGRICULTURAL DEPARTMENT. 43

a corresponding increase of the valuable food elements. [See
table II, where 100 pounds of grass contain 15 pounds more of
solids when ‘“nearly ripe” than when ‘‘nearly headed out,” but
less protein and no more fats.] /

In order to explain the value and application of a knowledge
of the composition of cattle food, I will briefly review some of
the main facts of animal nutrition,

The value of any cattle food is based upon the per centages it
contains of albuminoids or protein, carbokydrates and fats. An
animal grows, exercises muscular force, produces milk and young,
and keeps up a supply of bodily heat, and these different food
elements furnish the means whereby this is done. Moreover each
of these different classes of substances has its own peculiar part
to play in maintaining animal life. One class may be able to
do what another cannot.

The albuminoids occupy by far the most prominent place.
They are a class of compounds containing nitrogen, whereas the
other two do not, and are represented by such familiar substances
as the lean meat (muscular tissue) of animals, the white of an
egg, the casein of milk, and the gluten of wheat. From these
nitrogénous compounds only can be formed the muscular tissue
of animals, and they are probably the source of muscular force.
From them alone are produced the casein and albumen of milk,
and probably the fat. After having gone through the digestive
processes, the products of their decomposition make up quite a
part of the fertilizing value of farm manures.

Carbokydrates include such compounds as crude fibre (cellu-
lose), starch, sugar, gums, &c. As stated before, these bodies
contain no nitrogen and therefore cannot take partin producing
flesh,* or the casein of milk, and they probably cannot serve as
. a source of muscular power. Their chief office seems to be to
supply the fuel for keeping up the animal heat, though they may
aid in the formation of fat. .

The fats (oils, gums, &c.,) serve the purpose of storing ani-
mal fat, and are also burned to keep the animal warm, one pound
of fat being worth (for the latter purpose,) two and one-half
pounds of sugar or starch.

* As the solids of the lean meat of animals are nearly all albuminoids, fifteen per cent. of
he dry matter of which is nitrogen, and as the albuminoids which the’animalturns over in.
to the substance of its own body cannot be formed under the influences of animal, but must
be under the operations of vegetable life, it is easy to see how starch and sugar containing
no nitrogen, cannot aid in muscle formlng
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Now while the carbohydrates and fats are only able to furnish
heat and fat to an animal and cannot do the work of the nitro-
genous bodies, the albuminoids can on the other hand, fill to a
large extent all the necessary offices of food when forced to do
so. This, however, would not be best or most economical,
While we should starve an animal if we gave only starch and
sugat, to feed wholly on highly concentrated nitrogenous foods
would be very poor economy. The necessities of animal life are
such that the most profitable ration is one in which there exists a
definite ratio between the digestible albuminoids and digestible
carbo hydrates, called the nutritive ratio, which should vary ac
cording as the animal is growing, producing milk, working hard,
getting fat, or standing still and simply holding its own. With
milch cows this ratio should be as 1:5.4, with oxen at rest as
1:12. If an approximation to these ratios be maintained the va-
rious food elements are more economically used by the animal,
. as has been well demonstrated by the German investigations, for
it is then that a maximum amount of the food is digested, and
maximum percentages of the different food elements serve the
purposes for which they are best suited.

I have used the term “* digestible albuminoids,” which implies
that they may not all be digested. In hay none of the food ele-
ments are ever all digested, so that it is not enough to know the
total quantities of the different ingredientsit contains. We must
know the percentages of these ingredients that are digestible if
we would know its value.

The results of between oane and two thousand elaborately con-
ducted feeding experiments made in Germany, have given us quite
correct data as to the digestibility of all our common cattle foods.
This digestibility varies greatly with the kind and composition of
the food stuff. In such hay as that made from the youngest sam-
ple o' grass (A.1.), 53 per cent. of the albuminoids, 60 per cent.
of the carbohydrates, and 40 per cent. of the fats would be di-
gested, while with Indian corn, these numbers would be 84 per
cent. 95 per cent. and 75 per cent. respectively. These percent-
ages are called coefficients of digestibility, and are larger the
more concentrated the food, so that 100 pounds of albuminoids
in cotton seed meal are much more valuable than 100 pounds of
the same when contained in hay.

The composmon of hay is especially efficient in aﬁectlng its
digestibility. The best clover has 70 per cent. of its albuminoids
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digested against 45 per cent. in inferior hay. This peculiar fact
has been found to exist, that the less protein and the more crude
fibre there is in any sample of hay, the less then is digested of
either ingredient, so that a good quality of hay is doubly valuable
in that it contains more albuminoids than a poorer kind, and more
of what it does contain can be used by the animal. Studying the
analysis of the four samples of hay in the light of the above con-
siderations, makes it evident that as grass growsvold its digesti-
bility rapidly decreases. Actual feeding trials have proved this.

The following table shows the total and digestible percentages
of the ingredients of the different samples of hay, when having
the average water content of hay as it is usually fed. The coef-
ficients of digestibility are in part these found by the Germans for
hay of like quality, and in part are calculated.

The money value is based upon the estimates of Dr. Wolff,
which are now used by the Connecticut Experiment Station.

Digestible albuminoids, 4 1-3 cents per pound.
‘e fats, 4 1-8 ¢« 13 13
e carbo hydrates, 9-10 ¢« ¢ “

Whether these estimates are correct for cattle foods in this
country, or not, they may be used to determine the comparative
values of the samples of hay analyzed. '

The nutritive ratio is obtained by dividing the percentage of
digestible carbo hydrates plus two and one-half times the fat, by
the percentage of digestible albuminoids.

-l Organic Digestible | '4 | Money
TABLE III. = 2 Substances. Nutrients. | £ | value.
@ —_
= o8
TlrlplQie 210
ClEIEITIESEIEIElEF] BglBe
Dl |EBIBE Y E|S|F|n|BE BE
TIME OF CUTTING AND STAGE OF B2 i%el B & S| %EF 23
GROWTH. PlElg g 2|2 ol 2| 2§
PlElEER g2 : 2l ES
el elg T
. . . . = . 2] o ol T
. HE B : g =
June 23d, nearly headed out.....[12.5| 6.4| 9.6/25.1143.1| 8.3 5.3[40.9 1.3{18.3/$0.65(*1.01
July 3d, full blosSOmM..veeevenens 12.5| 53| 7.2/29.2/43.2] 2.6 3.6|38.4] 1.0|11.4] 0.54| .85
July 10th, out of blossom ...112.5) 4.5 5.0|130.4]45-2] 2.4{ 2.3{40.1| 0.7|18.0| 0.49| .77
July 30th, neariy ripe............ 12.5) 4.4| 4.8)32.5)44.0] 1.9/ 2.0140.0! 0.5I20.5! 0.47! .73

Valuable hints for practice can be obtained from the above
table. For instance, a farmer who keeps a stock of milch cows

*These comparisons are made with average meadow hayas cut and analyzed in Germany.
‘We have not had a sufficient number of samples analyzed in this country to furnish a basis
for comparison,
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nearly always supplements his hay with some other food. The
Germans have proved to us that the ration fed is better digested
and utilized when the relation of the digestible albuminoids to the
digestible carbohydrates is approximately 1:5.4. We see then
that no one of the above samples would  contain a sufficiently
large percentage of digestible albuminoids to furnish a correct
ration, but that the younger samples are vastly superior in this re-
spect to the older ones. The remedy would be that whatever
supplement a farmer gives his hay should not be potatoes or roots
wholly, which contain a large relative percentage of carbohy-
drates, but should in part be some highly nitrogenized food such
as wheat bran or cotton seed meal. Roots could, however, be
more rationally fed with the hay from the younger samples of
grass where the carbo hydrates are only eight or ten times the
albuminoids, than in the oldest sample where this ratio is as 1 :20.
Also the demand for a supplement of concentrated food is greater
with the hay cut July 80th, than with that cut July 8d.

Experiment on the Efect of Different Fertilizers in Grow-
ing Potatoes.

The value of the fertilizers offered for sale in our markets de-
pends almost entirely upon the amounts they contain of one, two
or all three of the ingredients, nitrogen, phosphoric acid and
potask. These ingredients have a commercial value because
there is a demand for them to apply to the soil, and this demand
exists because they are the clements of plant food, the supply of
which in an available form is not only likely to get exhausted, but
actually has been exhausted in many of our fields. When a
farmer cannot grow fair crops on his soil, an application of one,
two or all three of these manurial substances will, in a majority
of cases, remedy the trouble.

Several hundred thousand dollars were probably expended in
Maine last year for commercial fetilizers, and no one can doubt
the importance of having this amount of capital judiciously ap-
plied. But to secure such a result is no easy matter. There is a
variety of fertilizers for sale in our markets, some mostly nitro-
genous, some largely phosphates, and some that furnish potash
chiefly ; and the claims of each as an efficient manure are boldly
asserted by the respective parties interested in their sale, and
none of them are unable to present testimonials as to the peculiar
efficacy of their special fertilizers.
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On the strength of these assertions farmers buy these manures,
and many are disappointed because they do not receive satisfac-
tory returns from their investment. Others are more than satis-
fied, and are ready to purchase again. It is not to be doubted
that one farmer may find one kind of manure efficient, when
with another farmer it proves itself of little value. It is not safe
for any one to invest largely ia any special fertilizer on the
strength of what it has done in some locality of different con-
ditions trom his own. Every farmer should know from actual
observation on his own soil whether this or that will be profitable.
This is difficult, is it? The best achievements are always so.

But to avoid these difficulties some have attempted to put forth
universal recipes that shall always prove profitable. So far these
recipes are failures from an economic point of view. The time
has not come when a universal rule can be formulated that shall
at the same time meet the needs of a farmer’s soil and his pocket.

And now the question comes, how shall farmers individually
and generally gain a more definite knowledge of the science of
manuring? Theoretical considerations alone are not safe to fol-
low. A certain amount of practical experimental work must be
done somewhere. A gentleman, who was for a long time, and
again is the distinguisbed Secretary of the Maine Board of Agri-
culture, said not long since in reply to a question as to the advis-
ability of field trials of fertilizers, ¢“ It is the only way to get the
information we desire.”

The field experiments* made on the college farm have been with
the view of gaining more definite knowledge as to the economi-
cal use of feriilizers, and while they are to a certain extent of
most value as an indication of the true practice to be followed on
the college farm, certain conclusions can be drawn from the results
that may be of general application. The plan of the experiment
is such that the valuable elemenis of plant food are applied to
the soil singly, two by two, and a mixture of all three. In this
way we learn what ingredient is most influential in producing an
increased crop, and also what mixture of the ingredients is best.

*“The experiment was made in 2 field near the easterly corner
of the farm, that had been in mowing since 1867 ; soil, a heavy
undrained clay, naturally fertile, but reduced to low condition by
continued cropping. A swell running across the center of the
plots gives inclination sufficient for surface drainage.”

*Proposed by Prof, W. O. Atwater of Wesleyan University, Middletown, Conn.
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Last year (1878) an experiment was made in the same field,
the same plots receiving the same manures as this year. This
year, May 20th-21st, the ground was plowed five inches deep.
May 31st the potatoes were planted. The fertilizers were applied
by mixing them with finely pulverized earth, distributing them
in the furrows made by the marker, and working them into the
soil with hand hoes.

The following table shows the fertilizing materials used, the
order and amount which they were applied, value, &c.:

z FURNISHING VALUABLE
© FERTILIZER USED. INGREDIENTS.
I
=
At =
k=) Y & Z| Lbs. | Cost
g KIND. I{)Bf, DII"IK;E ngj KIND. :3 per | per
: acre. | ton. | acre £ |acre. acre.
1{Stable Manure.. .| 200 %42 00
2{Nitrate of Soda........[ 200 | $75 00 7 50INitrogen.....eocuvenn 16 0| 32.0[ &7 50
3|Dissolved Bone- Black 300 35 00 5 25/Phosphoric Acid....|16 0| 48.0] 525
4|Muriate of Potash..... 200 45H 00 4 50(Potash....cevnen o, 50 0f 100.0f 4 50
5| § Nitrate of Soda...... 150} 60 751 10 13| § Nitrogen. 29.0 563
% Muriate of Potash...| 200 { Potas 100.0f 4 50
7 { Nitrate of Soda......| 150 } 48 40 10 88 Nitrogen... 53| 26.0] 563
Dissolved Bone-Bl’k.| 300 { Phosphoric Acid..|10 7| 48.0 525
8 Dissolved Bone-Bl’k. 300} 39 00 975 { Phosphoric Acid..| 9 6/ 48.0] 525
{ Muriate of Potash...| 200 A { Potash............ 20 0| 100.0f 4 50
Nitrate of Soda...... 150 Nitrogen..... tenees 37 2.0 563
9 zDissolved Bone-Bl’k. 300§ 47 32) 15 38 %Phosphoric Acid..| 7 4] 43.0 525
5 Muriate of Potash...| 200 Potash............115 4] 100.0{ 4 50
10/Plaster ....oueue 200 3 00, 80

The plots each:contained one-tenth of an acre, being thirty-two
rods long and one-half a rod wide. Plot No. 6 received no
manure, and its yield serves as a basis for calculating the increase
from using the various fertilizers.

The results obtained are shown in the next table:

2 : Increase of
2 Ylell?)tper Yield per acre. | yield over un. |Pecuniary results.
<8 plot. manured plot.
s - gy —
= . g T > sQE
S koo (2533 2| 33|EF| 2 |25(33 2 |FSOEEE 28
: EgIB5| 2| E2| B8 | E | EL (B3| B lL§E|255 2F
: gHg| mieT| e ol gRET R IREZ|88E| B
H g & || @& & : & 16 |1 |FEmidng| SR
: e E e @ S I - T hida I
: S N N O IR LI N - g ot [
1bs.|1bs.{1bs. bush. bush. (bush. (bush. [bus |bush|$ $
1/Stable manure...|590 162% 7524 98 28 | 126 79 | 10| 89 | 40 00] 32 60} 7 40
2Nitrogen.........[2024 841987 333 15f 48K 143 24 12 750 560 190
3|Phosphoric acid.|[129°| 96 (225 | 21I| 16| 387i 9 2 il 52| 20| 505
4 P(’)\}ﬁash... 2 4343 443 28% 3 253 103| 36| 4 50) 11 52] 7 02
5 gi,;‘t‘;‘;g;ﬁ ! 3564 364 223 50 | 174 43| 22 [1013] T 45 268
6{Nothing ... 223 19 18 37 - - - - - -
7 ﬁ,if;gg:&dm z 169 1110 [279 | 983l 183 461 9 4| oy 1088 373 715
Phos. acid... . ~=| op
8 Potash eenn. E 485411494635 81 30 111 62 ] 12 | 74| 9 75 26 00f{ 16 25
Nitrogen.....
9 ghgs. ﬁacid. } 566 {209 {775 943 343 129 754 165 92 | 15 38| 31 85| 16 47
otash... .
10|Plaster.......... 103310530200 | 173 1730 351 13l 14| 3| sl - | -
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The noticeable points in the results of this experiment are

1. Small increase of crop when the ingredients are used sin-
gly. ‘

2. Potash seems to have the most influence on the crops of
any ingredient, for the absence of neither of the other ingredients
diminishes the crop so largely as does the absence of potash.
This was the case in the experiment last year.

3. Nevertheless combining the potash with phosphoric acid, or
with phosphoric acid and nitrogen, seems to give the best pecuni-
ary results. A large number of experiments made last year in
various parts of the country gave evidence that a mixture of the
mineral elements (phosphoric acid and potash) is likely to prove
the most economical fertilizer.

4. Nitrogen (as nitrate of soda) no more than pays for itself.

5. Commercial fertilizers are here much more profitable for
the first year than barn yard manure, estimating the cost of the
latter at the prices ordinarily ruling.

The influence of the yard manure during the followmg years
will doubtless be greater than that of the commercial fertilizers.

The fact that these results coincide essentially with those ob-
tained on the same land last year, give increased weight to the
importance that may be attached to the results of such experi-
mental work.

Experiment on the Efect of Different Fertilizers in growing
Corn.

In this experiment, as in the one with potatoes, the three most
important ingredients of plant food, nitrogen, phosphoric acid
and potash, are applied singly, two by two, and all three together.
But here more than this is done. An attempt is made to study
the capacity of the corn to gather its nitrogen for itself from other
sources than the manure supplied.

Nitrogen is an element of plantfood that costs twenty-five cents
a pound when bought in commercial fertilizers, being the most
costly ingredient of manures. Itis evidently not wise to purchase
any more of it to apply to the soil than is necessary to furnish
what the plant cannot get from other sources.

The investigations of Lawes and Gilbert have shown that wheat
and other grains require nitrogenous manures in considerable
quantities. Is this the case with corn, or can it gather nitrogen

for itself?
4
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In order to obtain an answer to this question of the nitrogen
supply, a set of plots was manured so that the first received 24
pounds of nitrogen, the second 48, and the third 72. The full
amount of mineral ingredients was added to each plot. This set
of plots was duplicated.

The land used for this experiment was adjoining that on which
the potato experiment was made, and was of similar character
and previous treatment., Cultivation and method of applying
fertilizers the same as in potato experiment. Owing to an ex-
tremely wet spring the corn was not planted till June 6th. This
Iate planting prevented the maturing of the corn before the oc-
currence of a severe frost in September, and as the kernels were
only *full in the milk,” although the corn was immediately cut
and stooked, they did not fill out completely and harden.

Nevertheless it is thought best to report the yields of ¢ green
corn” obtained, as the comparative results are a good indication
of what the relative yield of sound corn from each plot would
have been had the frost been delayed longer.

The following table shows the arrangement of the plots, the
quantities of fertilizers applied, and the yield of ¢ green corn” in
pounds :

It is evidently impossible to make any calculation of the rela
tive profits from the different methods of manuring.
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Experiment for studying the capacity of corn to get its food
Srom the soil, and the effects of different fertilizers upon ¢,
with special reference to the nitrogen supply.

Potash and phosphoric acid (with sulphuric acid and lime)
supplied in proportions contained in a crop of 48-30 bushels;
nitrogen in one-third, two-thirds, and full amount contained in
same crop.

) 2 5.0
= g [ -
s S | 88| 8z
g éd [Re | &e
: | ga | 82
: FERTILIZERS PER ACRE. 2 Eg ‘j.g
H = <] e
: = E = i
: i P83
. . A =]
[ 1|Nitrate of soda, 150 IbS...eiveniuennnns «.o |24 1bs| 30 375
Group 2/Sulphate of ammonia, 112 1bs ...... ..|24 1bs| 18 225
A, { 3|Dried blood, 225 1bs....... .24 1bs| 23 287
Valuable ingredients O/NO MANUTe. ¢ veeursne cares .. - 28 350
separately. | | 4/Superphospate, 300 1bs. (phos. acxd 48 lbs) - 85 | 1063
5/Muriate of potash, 150 1bs. (potash 75 1bs)| - 60 750
6 Nitrate of soda, 150 IDS.eveeeveraeern..|24 1bs| 116 | 1450
(xroup { Superphospham, 300 Ibs. . -
4 7 Nitrate of soda, 150 1bs. 78 975
Valuable 1ng1 edients { Muriate of potash, 150 1bs. .
two by two. t 8 Superphosphate, 300 1bs } Mixed miner- 170 | 2125
{ Muriate of potash 1501bs § al fertilizers.| -~
00!NO INANUIC.eveeerreerseenneiroeearansns - 55 687
{ Mixed mineral fertilizers,* (as No. 8) 195 | 2438
ﬂluafle of sodelt f150 %bs P b2 S V1
| ixed mineral fertilizers 221 | 2762
Group 10 {i\l{itra&e of 500, 300 IDS. . evnnererennt 48 1bs
ixed mineral fertilizers 209 | 2613
Comll)qlle&fgﬁt}gzers i { Nitrate of soda, 450 Ibs......ccivevnnns 72 1bs
Mixed mineral fertilizers 222 | 2775.
different proportions | |12 {NltI’O en i 50 1S, eeeneannn. 24 1b
and combinations. 3 cgl Jixture, § 150 Ibs. s
13 3 Mixed mineral fertilizers 206 | 25745,
Nitrogen mixture, 300 1DS..cveeeessss..48 lbs
1 3Mixe(l mineral fertilizers 204 | 2550+
: Nitrogen msxture, 450 Ibseeceeeivana. |72 1bs
15 Mixed mineral fertilizers 204 | 2550
Group { Sulphate of ammonia, 225 1bs.......... |48 1bs
D. 16 Mixed mineral fertilizers 1923 | 2400
Complete fertilizers. Dried blood, 450 IDS.....eu.e «ee.. |48 1bs
Nitrogen in 17 Peruvian Guano, “standard, ' 500 1bs..|48 1bs| 194 | 2425°
different combinations. { Muriate of potash 150 1bSe.ceeeninannns -
18 Stable manure, good quality, well cur- 167 | 2087
{ e, 15,000 IDS.rvsenneerearseeeareneaess 72 18

* It wlll be remembered that superphosphates (in this case from bone-black) contain
phosphoric acid, sulphuric acid and lime.  This mixture will, therefore, furnish all the
mineral ingr edients of plant-food that are commonly deficient in soils.

t Nitrate of soda, sulphate of ammonia, and dried blood, in equal parts, and contain..
ing sixteen per cent. nitrogen.

{ Each plot contained a little less than one-twelfth of an acre.

The results worth pointing out, are
1. Inefliciency of valuable ingredients when used separately,.
especially of the nitrogen.
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The advantage of using *‘ mixed mineral fertilizers,” in-

stead of either of the mineral *fertilizers singly, with or without

nitrogen.

3. The complete fertilizer produced the largest crop. (See

Nos. 9-17.)

4. The one-third quantity of nitrogen was as efficient as the

two-thirds or full amount.

tained last year.

This coincides with the results ob-
The following table gives a recapitulation of

the two years’ results with reference to the nitrogen supply.

Average results from the duplicate sets
of plots of both years. Cost of the
Amounts of nitrogen used with different
unitform quantity of mineral 1879. 1878. quantities of
fertilizers. nitrogen.
Green Corn | Sound Corn Stover
per acre. per acre. per acre.
1bs. bush. 1bs.
1-3 ration* 24 pounds............ 2,606 44.1 3,975 $562
2.3 48 € e . 2,668 44.7 3,650 11 25
Fall <« 72 i iiieeeaas 2,592 46.8 4,280 16 87

* By ‘“ ration” is meant the quantity of nitrogen that a crop of 48—g0 bushels of corn
with its stover would contain,

If further investigations demonstrate that the above results ob-
tain generally in the use of nitrogenous manures in growing corn,
we shall come to regard cora in the same light that we do clover,
viz.: as a plant that is efficient in gathering nitrogen for the use

of grain crops. If such be the fact the demonstration ot it is

~worthy of continued and earnest efforts.

Uniformity of Production from Contiguous Plots of Land.
At the foundation of the conclusions that may be drawn from

-experimenting with different fertilizers on adjoining plots of land,
“lies the assumption that whatever considerable variations occur in
“the relative yield of the plots is due to the difference in the fertil-
-izers applied, and not to the natural differences of the soil.

That adjoining plots do in most cases present some natural vari-

. ations of soil is undoubted, and is one of the difficulties in the

way of such experimental work. Some claim that because of

“this difficulty no safe conclusions can be drawn from field experi-

Others take

ments as to the most profitable fertilizer to use.

“the opposite view.

In order to test the matter of the uniformity of production of

contiguous plots in the field where the potato and corn experi-

* Chemically speaking, Nitrate of Soda is a mineral fertilizer, but that term is here con
fined to those ingredients that go largely toward making up the ash, and not the organic

- part of the plant.
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ments were made, five plots of land each of about one-tenth acre
(249 feet by 17 1-2 feet nearly) were planted to corn, each plot
receiving exactly the same treatment and manures.

The soil was a moist under drained clayey loam. The land
had previously been in grass for seven years, and had always had
a ‘‘starved” appearance. The sod was turned in the fall, and in
the spring, just previous to planting, the land received a manur-
ing of a mixture of 200 pounds of dissolved bone and 150 pounds
muriate of potash, which was sown broad cast and harrowed in
with a smoothing harrow.

Late planting and an early frost affected this field of corn in
the same way as that of the previous corn experimeat, so that the
yield cannot be given in terms of sound corn.

The following table shows the relative yield of ‘¢ green corn”
and stover :

YIELD PER PLOT. YIELD PER ACRE.
NoO. OF PLOT. .

Green Corn. Stover. Green Corn. ‘ Stover.

ey

* Two cows ate a considerable quantity from this plot.

During the growth of the corn hardly any difference could be
seen in the appearance of the various plots, and the relative yields
do not show any marked variations, as is the case when different
fertilizers are applied to each plot. One could not watch the
growth of the potatoes and corn in the two experiments herewith
reported without being convinced of a radical difference in the
operation of the various manures. The above table does not
warrant the conclusion that very much of the observed variations
in the yield of the different plots of the potato and corn experi-
ment should be charged to the soil. -

Experiment in planting Potatoes.

“The following experiment in planting potatoes has been con-
tinued since 1873. It was originated in connection with the
Scientific Society of the Maine State College, in the expectation
that the different methods would be tested by students on the col-
lege farm, and by farmers in other parts of the State; so that by
comparison of results in different conditions and localities, definite
conclusions may be reached, which shall be of real value to those.
seeking the best methods of planting potatoes.



54 AGRICULTURAIL COLLEGE.

The potatoes used for seed are classed as follows : Large, those
weighing seven to eight ounces; medium, those weighing three
to four ounces; small, those weighing one to two ounces.

Where not otherwise stated, large potatoes are cut into four
pieces; medium potatoes are cut into two pieces; and one piece
dropped in a hill. In each experiment ten hills are planted in
rows three feet apart, and the distance between the hills is eighteen
inches. This gives 1-968 of an acre to each condition of the ex-
periment. The average results from ten trials of the experiment
are given in the last column of the following table. Four of these
trials were made by G. O. Weston, a graduate of the State Col-
lege, on his farm in Norridgewock ; five of them were conducted
by students on the college farm.”

Previous to this year the experiment embraced fourteen con-
ditions. This year the work has been carried on with reference
to only two conditions, Nos. 2 and 3 of the old experiment. (For
the results of the previous years see report for 1878.)

The potatoes were planted May 23d, in a moist clayey loam,
the land being manured with hog manure.

The following are the conditions and results :

¢ 0
Z Elg|ERE
o | B2l E|Z8
5 S| F| 7|58
Bl PoTATOES. CONDITION OF EXPERIMENTS. : »®
<3 T
=3 BR
[e] . —
=1 . . . W o
= Tos.|Ibs. [1hs. {3 §
2 |Large potatoes..| ( Large, medium and small potatoes compared; ) | 13 | 4% | 174} 17§
Medium « . the seed planted each year to be the productof ¢ | 13 | 8% | 163} 17
Simall “« potatoes of a like class. 931 53 { 15 { 11§
Large potatoes. | ( 14%| 6} | 20%| 153
K J Large, medium and small potatoes compared; 1
Medium ¢ the seed to be selected from an ordinary pile ;| 124 3% | 16 {15 -
of potatoes. M 5
Small “ 93' 6} '16 ' 16

If sufficient time and means are at my disposal, an attempt
will probably be made next year to carry on an investigation on
practicability of preserving fodder corn by “ensilage” or pitting.

It is also hoped that an inquiry can be made into the profits of
:sugar beet growing as compared with profits from other crops,
also as to the comparative value for feeding purposes of the sugar
‘beets and the pulp after the sugar is extracted.

Respectfully submitted,
W. H. JORDAN.
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PrinciraL rarMm Crops.

Hay, first CroP..ceveiiivertieirieiiriessasersasssasssseesannsnens 70 acres. .|110 tons.
oo Lh 100«

¢ second crop. . .
Potatoes, (sound). 5l “oo,, 430 bushles.
. 43 “ a0«

Wheat ...coovnnnn.

Barley coeeevinnnen en e Lllsel o«
Peas and Wheat.e.eveeeieieiieriiiieieiieesioserionesisracasanes 1 ¢ 12 @
395
*Sugar Beets for Maine Sugar Beet Company......oceveeeianns 23 % .. 43-;: tons.
2240
Beets for stock .. |800 bushels.
Turnips—Ruta Baga ..|660 <«
‘ T .48«
Beans..c..cieiiiiiiiiiiiei i, “ee 6«
ONIONS.eeieruenririienirneieniannennns a3 .. 40«

Garden vegetables and strawberries Fair crop.

* Two and one-fourth acres were set aside for sugar beets.

The land was ploughed late in the fall and again ploughed and
sub-soiled in the spring; after which, manure at the rate of ten
cords per acre was spread upon it; this was ploughed in, and
unleached ashes, thirty bushels per acre, were spread, and the
field thoroughly cross-harrowed.

The seed furnished by the Maine Sugar Beet Co., was sown,
May tenth, in drills, the rows being twenty-six inches apart.
June seventh, the young plants were hoed and thinned out, leaving
a space of twelve inches between them. Next year I shall reduce
this space to eight inches, aad the distance between rows to fifteen
inches.

During the summer they were hoed three times, and were har-
vested from October seventeenth to twenty-fifth, the yield being
19 tons 424 bs. per acre.

Considering that the land is in such a condition as to involve
but a small out-lay in its preparation for another crop, the result
has been entirely satisfactory, and I am of the opinion that the
sugar beet will be one of our most profitable crops.
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RECEIPTS FOR THE YLAR ENDING NOVEMBER 30, 1879.

Cash on hand Dec. 1, 1878 . e ieriieinitianeseanns . $ 7
Order on Treasurer Feb. 10, 1879...ccvviviinnnansn . 3800
Labor of teams in woods, hauling coal, &c..vevvnnnnn, 364
Milk and cream sold.ecovvenvenasns D 211
Butter and eggs........ e treteereetaneettatasanae 53
Hay...... b et eeceertieasacanenaresonne e seraneses 77
Cattle and calves.eeeeverenen ciereens cesesesensenss . 392
Sheep and lambs.ceeveecrennns teveriecesevenny 149
Wool..... Weeseesteerasaraenae N cetieesensan 71
Pigs and pork....oveveiinnen P .77
Bark..oveevveenns [P erecereenane cereaanen 104
Ji0gS e e eenreennsntaseestrsarieseraenes Ceteeteanae . 86
Sugar Deets.seereesenrecrraeenssannns veesane ceeee. 213
Potatoes: cvsessveersossrstsnaossne . . vereeees 48
All other farm produce, board, &covevenieeriinnnnn. 80

$2434

EXPENDITURES FOR THE YEAR ENDING NOVEMBER 30, 1879.

Labor of farm hands........ e teeeeeeeateetaeaeas $656
L« all others on farm..eeessesenesnoenseesnnns 321
‘e students..eovevuns cesserearcresssssreasses 467
¢ hired help in house..cvveniiaiaiii ., 176
Groceries and provisions for board of family and hired
helpieevieiarnneinains, Cretereserrarenaenns . 152
Meats and fish for board of family and hired help...... 89
Meal, corn and fine feed for neat stock and swine...... 48
Blacksmith’s and wheelwright’s work......... sresenes 53
-Farm machines, implements and hardware.....cocouen 7
Fertilizers and seeds.ve oo seeacans creerseneceess 406
Team furnishings.eeeeveeeeeeeereiiencnanens senaes 45
House furnishing..... Ceieteer it itetenanans ceeanes 67
Repairs on cellar drain........ Cetseccerirsetnataens 5
Repairs on buildings and improvements.. «evvevsveeess 20
Interest on student orders and notes..eveeee.s ceeeeans 20
Stock ceevevennnnns Cetereeenaes . Lo 1)

Sundries.ceveeesescseacessssesssessvescsscsvecsces 30

$3035

31

49
80
33
86

40
22
71
56
66
47
79
40
17
06
53
87

67
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ESsTIMATE OF FARM PRODUCTS TO BE SOLD.

65 tonshay........ Ceerereieas Ceiiaeees at $10.00 $650 00
250 bushels potatoes......... D X A 141 87 50
400 “  barley..... N Cetetsecncraeans at .75 300 00

40 “  wheat..... eetaesacneennn eeeeeeat 1,50 60 00
150 pounds butter............ vesesessaseness.at .30 45 00
Beef and pork...... teraresenaseneane Cereeseaiaas 50 00

$1,192 50

PERMANENT IMPROVEMENTS, FERTILIZERS, &C.

Hauling and spreading gravel around farm buildings... $60 00
Grading farm road......... Ceeeeeeaiees cerenes vesee 70 00

“ and improving grounds in front of house...... 25 00
Planting trees around farm buildings and roads.sees.ea 20 00
Building one hundred rods pasture fence..oceeevveeees 40 00

Clearing and seeding pasture...eoeeeuesss Gessesnenns 20 00
Plowing and seeding eight acres new hay field......... 50 00
Fertilizers e eeveeeveennennaenas. evees sereeecaeaees 394 00
$679 00

STOCK.

5 Shorthorn cows.
1 ‘e bull, two years old.

2 ‘e heifer calves.

2 ¢ steer calves.

2 Hereford heiters, two years old.
1 ¢ heifer. one year old.

1 ¢ bull, one year old.
2 Jersey cows.
1 ¢ bull, two years old.
1 Ayrshire cow, two years old.
2 Grade Shorthorn cows.
1 ¢ “ steer calf.
2 ¢ Hereford cows.
2 ¢ Jersey see
1 ¢ Ayrshire cow.
1 Native cow.

HORSES.
4 Team horses.
1 Driving horse.
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SHEEP.
1 Shropshiredown buck.
9 ¢ ewes.
3 Cotswold ¢
31 Grade Cotswold ¢
15 Lambs.
SWINE.

1 Berkshire boar.

2 Grade Suffolk breeding sows.
1 White Chester “ sow.
1 Fatting hog.

8 Spring pigs.

3 Fall pigs.

TIMOTHY G. RICH, Farm Superintendent.



TREASURER’S REPORT.

To the Trustees of the State College of Agriculture and the

Mechanic Arts:

GENTLEMEN,—I herewith present my annual report of the

receipts and expenditures of the college from February 4, 1879,
to this date:

GENERAL ACCOUNT.

1879.
Feb’y 4..
April 26.
ay 3l...
July 21..

Aug. 25..

1879.
¥eb’y 10.
Feb’y 15.
March 1.
April 16.

ay 15...
May 17...

Aug. 2...
Aug. 19..
Sep. 27...
Oct. 3....

Nov.15..
Dec. 1....

Account of Isaiah Stetson, Treasurer.ceceeecsscecasceas
Per loan on Trustees’ note, April 21, 3 months..........

Paid T. G. Rich, farm purposes......cseeeeeiceiavaranes

RECEIPTS.

rent by Prof. C. H. Fernald ....c..eovviiencsennsnann
loan on treasury note, July 24 7 months...
loan on treasury note, Aug. 25 6 months....ccevvee.

ceseens

EXPENDITURES.

J. R. Fa.rnngbon, farm experiments
L. Oak, trustee expenses...........
A.B. Masters, express expense:
Q.T. V., Society, rent.....
S. F. Dike, trustee expensi
Paul & Webb, insurance........
Ww. P, Wlngate, trustee expense
J. R. Farrington, instruction .

S. F. Dike, trustee expenses...... crieenan
A. B. Aubert, ‘“Balance” for chem! stry departm’s
trustee’s note to July 24..........

W. H. Jordan, expenmental department
S. T. Hincks, trustee eXpenses..coceceesecescsacras

$750 00
1,000 00

1,000 00

L 2 T U T T T Y I O )

$967 41
738 38
116 67
970 41
975 00

3,767 87

55 70

1,675 99
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CONGRESSIONAL ENDOWMENT FUND.

1879.
Feb'y 4..
Feb’y 18..
March 4..
April 2...
April 5...
May 3l...
July 1...

1879.
Feb’y 8..
Feb’y 20.

March 1.

April 2..
April7...
April 25..
April 29..
May 2....
May 3....
May 30...
May 31...

June 11..
June 23
July 7

Aug. 29..
Aug. 30..

&
&
w0

Sept. 3...
Sept. 5...
Sept. 27..

Oct. 1....
Oct. 3....

Oct. 15...
Nov.15..
Nov, 26..
Nov. 28..

Dec. 1....

Received interest on Bangor city bonds.......

RECEIPTS.

tate of Maine bonds
State of Maine bonds
State of Maine bouds
St. Paul and S. C. R.
State of Maine bonds
Bangor city bonds...
St. Paul and S. C. R. R.
State of Maine bonds.....vivvieenns
State of Maine bonds.
State of Maine bonds.....eeveuens
8t. Paul and S. C. R. R. stock...
State of Maine bonds «vvvvvivrienenrnraaenns

EXPENDITURES.

Paid J. R. Farrington, 3 months’ salary.....

C. F. Allen, 1 month’s salary.......
Miss I. 8. Allen, instruction.....
. Fernald, on saary...coeeseeveciceensennss
. H. Fernald, 3 months’ salary..
. B. Aubert, on salary.........
A. Pike, 3 months’ salary....
. Hamlin, 3 months’ salary......ccvcevennnnnn. teseiaans
. B. Aubert, 3 monthg’ salary, bal........ ....... reeeenens
. Rogers, on salary .....coceveannn ceteateatsesnansrneses
R. Farrington, 3 months’ salary.......ccoeeveuennnn veenes
Rich, 6 months’ salary «..ocovveeiiiveniiiiriinneiennnns
. C. Fernald, 3 months’ salary, bal........ ererscinaen eee
A. Pike, shop-work instruction;.....
. A. Pike, 3 months’ salary.......
R.

B
Q

-]

=

Nl

G,

=4

Qb3

H. Fernald, 3 months’ salary....

. Hamlin, 3 months’ salary
Fernald, 3 months’ salary
Rogers, 3 years’ salary...
Farrington, 3 years’ salar,
Rich, 3 years’ salary «ce..o...

. A. Pike, shop-work instruction

. C. Fernald, on salary/........ .
Aubert, on salary.........

. H. Jordan, 2 months’ salary.

H. Hamlin, 3 months’ salary...

H. Fernald, 3 months’ salary

E. Rogers, 3 months’ salary........

G

G

“EEQ

B
H
B
E
C
B. Aubert, 3 months’ salary.
H
C
E
G.

=

RORHP R

=

Rieh, instruction.......... .
Rich, 3 months’ salary .. PN
. Pike, 3 months’ salary...... PR veee
Aubert, 3 months’ salary, balance . .
. Pike, shop-work instruction ...ecceeeven vivivennnnnnns
Aubert, 3 months’ salary....
A. Pike, 3 months’ salary ..
. H. Jordan, 3 months’ salary..
. Docker, shop-work insiruction....
E. Kidder, instruction in drawing.
E. Rogers, 3 monthg’ salary.......
. Hamlin, 3 months’ salary....
H. Fernald, 3 months’ salary.. e
. C. Fernald, 3 months’ salary..........

H
. Fernald, 3 months’ salary........
A

sl

Y
B
C
A
B
.B
P
H

H43

lelolle

2,145 00

7,950 00

300 00

425 00
$10,386 17
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SUMMARY.
RECEIPTS.
GENERAL ACCOUNT,
Balance account former treasurer cvoeveeieiiieiiiirietuecnencenas $967 41
loans couiiiiiieiinnaan .| 2,683 79
B3 1 PN 116 67
| —_ 3,767 87
ENDOWMENT FUND.
Interest on State bonds.......oovvieveninianin, Ceetrataeraeeenaas .| 7,008 00
Bangor bonds . 180 00
St, Paul and S. C. R. R. stock . 672 00
7,950 00
Balance due treasurer, OVerdrawh,..oeevsseevasas vees - 344 29
12,062 16
EXPENDITURES.
GENERAL ACCOUNT.
Loan paid..c.ecveneen. . 750 00
Farm purposes....... e . 475 88
Rentooioiiiieiiiineinnanns . 60 00
Insurance.....oveevevienren, . 20 00
EXpPress....coveeecnneaenns P 9 63
Chemistry department ........... 90 00
Experimental department............. 60 00
Trustee’s eXPenSeS.ceuiesieresosecaconnss eretsteserasaataee 210 48
1,675 99
ENDOWMENT FUND.
Salaries ........ terieees L P PN I N (-
Instruction ........ e teeeeereaenatatentitietatinneanetanann Cereeneans 611 84
|—————] 10,386 17
12,062 16
OUTSTANDING LIABILITIES.
Loan on Treasury notes...... veressinaan - 2,000 00
Due treasury, overdrawn . ..ceeeeceeiniaiiainnns eteeiecesnnaaans - 344 29
2,344 29
RESOURCES.
6 per cent. State of Maine bonds in State treasury .... .+{ 118,300 00
6 per cent. city of Bangor bonds... 1,000 00
6 per cent. city of Bangor bonds,
SUrer’s Dands.ceeeeseereeieninisiniaesanens 2,000 00
St. Paunl and S. C. Railroad stock, pa.ymg 8 per cent. 11,200 00
132,500 00

June 24th last, the trustees, by vote, directed the treasurer to
procure a loan of two thousand dollars, and to pledge as security
therefor city of Bangor bonds, the property of the college. In
compliance therewith I have issued treasury notes, one dated July
24, on seven months, for one thousand dollars, and one dated
August 25, on six months, for one thousand dollars, and have
hypothecated as security therefor, city of Bangor bonds for two
thousand dollars. The proceeds of said loans appear in the fore-
going accounts.

EBEN WEBSTER, Zreasurer.

Orono, Dec. 5, 1879.

Having been directed by the trustces to audit the foregoing
account of the treasurer, I have attended to that duty, and report
that I find said account properly vouched and correctly cast.

December 5, 1879. W. P. WINGATE.
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EXAMINING COMMITTEE.

Hox. SELLDEN CONNOR.
Rev. CHARLES F. ALLEN, D.D.
Rev. SAMUEL F. DIKE, D.D.

FACULTY.

MERRITT C. FERNALD, A. M., President and Professor of
Physics and Mental and Moral Science.

ALFRED B. AUBERT, B. S., Professor of Chemistry.

WILLIAM A. PIKE, C. E., Professor of Engineering and Sec-
retary of the Faculty.

CHARLES H. FERNALD, A. M., Professor of Natural His-
tory.

GEORGE H. HAMLIN, C. E., Professor of Mathematics and
Drawing, and Librarian.

ALLEN E. ROGERS, A. M., Instructor in Modern Languages
and Military Science.

WHITMAN H. JORDAN, B. S., Instructor in Acruculture

TIMOTHY G. RICH, Farm Superintendent.
WILBUR F. DECKER, B. M. E., Instructor in Vise-work and

Forge-work.
HENRY M. LANDER, Steward.

SENIOR CLASS.

Atwood, Horace Wood, Northbridge, Mass.
Bartlett, James Monroe, ) Litchfield.
Brown, Albert Hinckley, Oldtown.

Davis, Marcia, " Stillwater.
Elliott, Fred Burton, Bowdoin.
Farrington, Sarah Perkins, Orono.

Fernald, Charles Wilbur, South Levant.
Fickett, Fred Wilden, Etna.

Lufkin, George William, North Yarmouth.
Mansfield, Frank Albert, Camden.
Matthews, Annie Amelia, Stillwater.
Murray, Henry Wilson, Solon.

Patten, Franklin Rand, Hampden.
Pease, Charles Truman, Bridgton.

Purinton, James Frank, Bowdoin.
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JUNIOR CLASS.

Andrews, Henry Harris,
Boynton, Lorin Thompson,
Brown, Henry William,
Buck, Clara Louise,

Colburn, Fannie Eliza,
Farrington, Edward Holyoke,
Farrington, Oliver Cummings,
Fogg, Charles Henry,
Ingalls, Aldana Theodore,
Libby, Clara Alice,
MeclIntyer, Horace Flanders,
Moor, Charles Lincoln,
Murray, Benjamin Franklin,
Pease, Oscar Leroy,

Plaisted, Harold Mason,
Ring, Alice Isabel,

Ring, May Lilian,

Smith, Roscoe Loring,
Sturtevant, George Washington,
Tidd, Charles Plummer,
‘Wade, Frank Swan,

Weeks, Frank Benjamin,
White, Walter Adelbert,
Wilson, George Henry,
Wilson, John Barrows,
Wyman, Levi Augustus,

Norway.
Ashland.
Calais.
Stillwater.
Orono.
Orono.
Orono.
Biddeford.
South Bridgton.
Orono
‘Waldoboro.’
Hartland.
Solon.
Stillwater.
Bangor.
Orono.
Orono.

East Orrington.
Bowdoinham.
Springfield.
Athens.
Orono.
Greenfield.
Orono.
Orono.
Ellsworth.

SOPHOMORE CLASS.

Bartlett, Joshua Burr,
Bickford, Charles Swan,
Boynton, Jacob Leighton,
Brown, Charles Weston,
Buzzell, Stephen Jennings,
Chapin, Charles Edward,
Dunn, Charles Lincoln,
Dunton, Oscar Howard,
Flint, Walter,
Fuller, George Ripley,
Garland, Charles Clinton,
5

Ashland.
Belfast.
Ashland.
Hampden
Argyle.
Orrington.
Ashland.
Hampden.
West Baldwin.
Tremont.
West Great Works.
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SOPHOMORE CLASS — CoNCLUDED.

Gould, Joseph French,
Greenlaw, John Irving,
Howard, Will Russell,
Hurd, Alonzo L.,
Jameson, Wesley Joseph,
Keith, Alfred Justin,

Kelleher, Bartholomew Patrick,

Keniston, Frederic Andrew,
Kimball, Frank Issacher,
Nason, Walter Herbert,
Page, Parker James,
Patten, James Herbert,
Reed, Frederic Martin,
Snow, Gleason Cyprian,
Starrett, Avery Palmer,
Tilley, Lewis Kossuth,
Todd, Frank Herbert,
Webster, Eben Crowell,
Wight, Willard Alberto,
Woodward, Daniel Carr,

Stillwater.
Brownfield.
Belfast.
Brownfield.
Warren.
Oldtown.
Orono.
Ellsworth.
Alfred.
Hampden.
Orono.
Newport.
Bangor.

North Orrington.

Warren.
Castle Hill.
Georgetown.
Orono.
Winsdor.
Winthrop.

FRESHMAN CLASS.

Cain, James Henry,
Cilley, Jonathan Vernet,
Currier, George Russell,
Drummond, Arthur T.,
Emery, Frank Edwin,
Emery, William Edward,
Fernald, Arthur Liddell,
Kelsea, Norman Fay,
Lander, Edward Fuller,
Longfellow, Henry Whitney,
Michaels, Jennie Chase,
Patten, Truman Miller,
Powers, Harry Wilson,
Rich, George Avery,
Sutton, George Arthur,
Starbird, Ralph,

Taylor, Levi William,

Ororno.
Rockland.
Wilton.

North Sidney.
Canaan.
Hampden.
South Levant.
Belfast.

Sotlon.
Machias.
Stillwater.
Hermon.
Orono.

Orono.
Orono.

Fairfield.
Jay.
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FRESHMAN CLASS -— CoNCLUDED.

Ulmer, Ralph Risiny, Rockland.
Webster, Frank Carl, Bangor.
Webster, Frank Gilman, Orono,

SPECIAL COURSE.

Hatch, William Ham, Lisbon.
Murray, Charles Sumner, Stillwater.
Nutter, Atta L. Dexter.

SUMMARY.
Seniors, 15 Special, -8
Juniors, 26 —
Sophomores, 31 Total, 95
Freshmen, 20

OFFICERS OF THE COBURN CADETS.

Major—A. E. Rogers.
Apjurant— H. W. Brown.

CompaNny A.

Captain, C. L. Moor.

Senior 1st Lieutenant, L. T. Boynton.
Junior 1st Lieutenant, F. S. Wade.
Second Lieutenant, R. L. Smith.
1st Sergeant, E. H. Farrington.

2d Sergeant, C. H. Fogg.

3d Sergeant, F. I. Kimball,

4th Sergeant, W. Flint.

1st Corporal, W. H. Mason.

2d Corporal, D. C. Woodward.

3d Corporal, A. P. Starrett.

4th Corporal, J. B. Bartlett.

Company B.

Captain, H. H. Andrews.

Senior 1st Lieutenant, W. A. White
Junior 1st Lieutenant, B. F. Murray.
Second Lieutenant, G. H. Wilson.
1st Sergeant, F'. B. Weeks.
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2d Sergeant, J. B. Wilson.

3d Sergeant, A. J. Keith.

4th Sergeant, J. L. Boynton.
1st Corporal, W. R. Howard.
2d Corporal, I'. M. Reed.

3d Corporal, C, W. Brown.
4th Corporal, A. L. Hurd.

ARTILLERY OFFICERS.

Captain, C. T. Pease. Sergeant, C. W. Fernald.
Lieutenant, G. W. Lufkins. . Corporal, F. W Fickett.

PRIZES FOR 1879.

Coburn Prize for best Sophomore Declamation, awarded to H.
W. Brown.
Coburn Prize for best Junior Essay, awarded to F. A. Mansfield.

DESIGN OF THE INSTITUTION.

It is the design of the Maine State College of Agriculture and
the Mechanic Arts, to give the young men of the State who may
desire it, at a moderate cost, the advantages of a thorough, liberal
and practical education. It proposes to do this by means of the
most approved methods of instruction, by giving to every young
man who pursues the course of study an opportunity practically
to apply the lessons he learns in the class-room, and by furnish-
ing him facilities of defraying a part of his expenses by his own
labor. :

By the act of Congress granting public lands for the endow-
‘ment and maintenance of such colleges, it is provided that the
leading object of such an institution shall be, ¢ without excluding
-other scientific and classical studies, and including military tac-
“tics, to teach such branches of learning as are related to Agricul-
:ture and the Mechanic Arts.”

While the courses of study fully meet this requisition, and are
-especially adapted to prepare the student for agriculture and me-
«chanical pursuits, it is designed that they shall be also sufficiently
«comprehensive, and of such a character, as to secure to the stu-
«dent the discipline of mind and practical experience necessary
for entering upon other callings or professions.
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CONDITIONS OF ADMISSION.

Candidates for admission to the Freshman class must be not less
than fifteen years of agé, and must pass a satisfactory examina-
tion in Arithmetic, Geography, English Grammar, (especial
attention should be given to Orthography, Punctuation and Capi-
tals) History of the United States, Algebra as far as Quadratic
Equations, and five books in Geometry.

Although the knowledge of Latin is not required as a condition
of admission, yet the study of that language is earnestly recom-
mended to all who intend to enter this institution.

Canditates for advanced stauding must sustain a satisfactory
examination in the preparatory branches, and in all the studies
previously pursued by the class they propose to enter.

Satisfactory testimonials of good moral character and industri-
ous habits will be rigidly exacted. Tbey should be presented on
the day of examination.

The day after commencement, which is the last Wednesday of
June, and the day of the beginning of the first term, are the ap-
pointed times for the examination of candidates.

COURSES OF INSTRUCTION.

Five full courses are provided, viz: A Course in Agriculture,
in Civil Engineering, in Mechanical Engineering, in Chemistry
and in Science and Literature.

The studies of the several courses arc essentially common for
the first two years and are valuable not only in themselves but
also as turnishing a necessary basis for the more tezhnical studies
and the practical instruction of the Junior ad Senior years.

Physical Geography, taught in the first term of the Freshmen
year serves as a suitable introduction to Geology which is taken
up later in each of the courses. Physiology serves as an introduc
tion to Comparative Anatomy, and Algebra, Geometry and
Trigonometry are needful preliminaries to the higher mathematics
and the practical applications required in Surveying, Engineer-
ing proper, and Astronomy. Botany, Chemistry and Physics are
highly important branches common to all the assigned courses and
hence taken by all the students who arc candidates for degrees.

Rhetoric, French and English Literature form the early part
of a line of studies which later includes German, Logic, History
of Civilization, U. S. Constitution, Political Economy and Mental
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and Moral Science, branches several of which relate not more to
literary culture than to social and civil relations and to the proper
preparation for the rights and duties of citizenship.

Composition and Declamation are regular exercises in all the
courses throughout the four years. Tor the characteristic fea-
tures of each course reference is made to the explanatory state-
ments following the several schemes of study.

SPECTIAL COURSES.

Students may be received for less time than that required for a
full course, and they may select from the studies of any class such
branches as they are qualified to pursue successfully. Students
in Special Courses are not entitled to degrees, but may receive
certificates of proficiency.

DEGREES.

The full course in Civil Engineering entitles to the Degree of
Bachelor of Civil Engineering; the full course in Mechanical
Engineering, to the Degree of Bachelor of Mechanical Engineer-
ing; the full course in Agriculture, Chemistry, or Science and
Literature, to the Degree of Bachelor of Science.

Three years after graduation, on presentation of a satisfactory
thesis with the necessary drawings, and proof of professional
work or study, the Bachelors of Civil Engineering may receive
the Degree of Civil Engineer; the Bachelors of Mechanical
Engineering, the Degree of Mechanical Engineer ; the Bachelors
of Science, the Degree of Master of Science.
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COURSE IN AGRICULTURE.

FIRST YEAR.

Fmst TErM. Physical Geography, Physiology, Algebra.
P. M. Labor on Farm.

“Seconp TerM. Rhetoric and Botany, Algebra and Geometry,
French. P. M. Book-Keeping and Labor on Farm.

SECOND YEAR.

First TerM. Botany, Horticulture and Arboriculture, General
Chemistry, French, Trigonometry. P. M. Free Hand Drawing.

Seconp TerM. English Literature and Surveying or (L)
History of England, Physics, Qualitative Chemistry. P. M.
Mechanical Drawing, Field Work and Forge Work.*

THIRD YEAR.

First TerM. Farm Drainage, Mechanical Cultivation of the
Soil and Physics, Agricultural Chemistry, Mechanics, Agricul-
tural Engineering and Farm Implements, fAmerican Literature,
German. P. M. Laboratory Work or tAnalysis of American
Authors.

Seconp TErM. Organic Chemistry and Principles of Plant
Feeding, Zoology and Entomology, German. P.M. Labora-
tory Work and Experimental Farming or fAnalysis of English
Authors.

FOURTH YEAR.

First TErM. Landscape Gardening, Stock Breeding and
Veterinary Science ; Comparative Anatomy, History of Civiliza-
tion, Logic. P.M. Experimental Farming and Agricultural
Botany or tHistorical Readings and Analysis.

Seconp TerM. Cultivation of Cereals, Care and Feeding of
Animals, Dairy Farming and Sheep Husbandry ; Minerology and
Geology, U. S. Constitution and Political Economy, Mental and
Moral Science.

* Elective with a part of the Mechanical Drawing,
t To be taken in Course in Science and Literature in place of study preceding.
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EXPLANATORY STATEMENTS.

This course is designed to fit young men to follow agriculture,
as a profession, with success, as well as to prepare them for the
intelligent performance of the duties of citizanship.

To this end, the curriculum of studies is largely scientific and
technical, not omitting, however, those branches that have been
referred to as pertaining to social and civil relations.

The instruction in agriculture is given largely by lectures, and
embraces subjects of great practical importance to the farmer
which are briefly explained under the following heads :

Mechanics and Farm Implements.— Combined with recita-
tions in mechanics from a text-book, lectures are given on the
principles of construction and use of farm implements, illustrated
by charts to the extent possible.

Agricultural Engineering.— The construction of roads, cul-
verts and masonry and the strength of materials are the principal
topics treated under this head.

Mechanical Cultivation of the Soil.— This includes soil
physics, or the relations of the soil to heat and moisture, the me-
chanical conditions of the soil best adapted to plant growth, and
the objects to be gained by cultivation.

Principles of Plant Feeding.— Under this head are consid-
ered the various methods of retaining and increasing the fertility
of the soil, the sources, composition and methods of valuation of
commercial and farm manures, together with the principles gov-
erning their treatment and application. '

Landscape Gardening.-— The object of this study is to furnish
correct notions of the manner of laying out and beautifying
grounds. ’ ,

Cultivation of Cereals.— Lectures are given upon the best
methods of cultivating the principal farm crops.

Care and Feeding of Animals.— This subject includes the
composition of cattle foods, their changes and uses in the animal
system, and the value and economic use of the various kinds.

Dairy Farming. — This embraces the chemical and physical
properties of milk and the principles and practical operations that
underlie its production and manufacture into butter and cheese.

Sheep Husbandry.— The characteristics and comparative mer-
its of our different breeds of sheep are discussed, also their
adaptability to different conditions and uses.
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Botany, Horticulture and Arboriculture.— Following recita-
tions and practical work in Botany, lectures are given upon fungi
injurious to the farmer, and upon the principles of fruit and for-
est culture.

Chemistry.— One term is devoted to General Chemistry, one
term to Agricultural Chemistry, one half-term to Organic Chem-
istry, and the afternoons of several terms are devoted to labora-
tory practice, including analyses of farm products.

Zoblogy and Entomology.—In Zoology, the larger groups of
the animal kingdom are taken up and described in lectures which
are illustrated by means of diagrams, models, or the objects them-
selves, and the students are required to make critical studies of
typical animals of each group. Such laboratory practice is re-
garded an indispensable training for the more advanced study of
the higher animals, and also forms the basis of the study of His-
torical Geology.

The studies in Entomology are conducted in a similar manner.
After a general review of ihe orders has been given, illustrated
by such common insects as are familiar to all, the beneficial and
injurious are taken up more in detail, their round of life described,
together with the injuries they do to the products of the farmer,
the gardener, and the fruit-raiser, as well as to our forests and
building materials, and the best known means of keeping them
in check. To: the purpose of making the instruction as practi-
cal and impressive as may be, many of the injurious insects are
carried through their transformations in the class-room, where
each student can note the various changes from duy to day, and
learn to recognize these insect enemies in any stage of their ex-
istence ; and each member of the class is required to devote some
time in field-collecting, and in observing the habits and work of
insects in nature.

The subject of Bee-Keeping is taken up quite at length; the
different kinds of bees in a swarm, their habits, anatomy, and the
mode of collecting the different products, are all described and
illustrated by means of elaborate models, while artificial swarm-
ing, the mode of hybridizing a swarm, and the advantages of the
same, with the most approved methods now in use for the care
and management of bees, are also fully described.

Comparative Anatomy — Under Comparative Anatomy are
taken up the anatomy and physiology of our domestic animals,
together with a brief outline of our wild animals so far as time
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permits. This is followed by a course of illustrated lectures on
Stock Breeding and Veterinary Science.

Mineralogy and Geology.— A preliminary course of lectures
is given on Mineralogy, followed by laboratory practice in the
determination of minerals, and in lithology, special attention

being called to gypsum, limestone, and such other minerals as are
of direct importance to the student of agriculture.

The instruction in Geology is by means of illustrated lectures
and excursions, critical attention being given to the origin and
formation of soils.

Law.— A course of lectures is given to the Senior class on
International and Rural Law.

Throughout the course, the endeavor is made to inculcate
established principles in agricultural science, and to illustrate and
enforce them to the full extent admitted by the appliances of the
laboratory and the farm. So far as possible, students are associa-
ted with whatever experimental work is carried on, that they may
be fitted to continue such work in after life.

Those who complete this course receive instruction also in
Mathematics, French, German, English Literature, Logic, United
States’ Constitution, Political Economy, and Mental and Moral
Philosophy, and on presenting satisfactory theses upon some agri-
cultural topic, are entitled to the degree of Bachelor of Science.

T%e Course in Science and Literature includes French and
German, the general, mathematical and most of the scientific
studies of the agricultural course. Instead of certain branches
quite purely technical in the latter course, History and English
and American Literature are substituted.

In the special laws of the State, passed in 1872, it is provided
that young ladies ¢ who possess suitable qualifications for admis-
sion to the several classes, may be admitted as students in the
college.”

In arranging the course in Science and Literature reference has
been had to this enactment, From this course, however, young
men who desire it, are not excluded as, on the other hand, young
ladies are not excluded from any of the other courses.
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COURSE IN CIVIL ENGINEHERING.

FIRST YEAR.
First TErRM. - Algebra, Physical Geography, Physiology.
P. M. Labor on Farm.

Seconp TerMm. Algebraand Geometry, Rhetoric and Botany,
French. P. M. Book-Keeping and Labor on Farm.

SECOND YEAR.

First TErM. Trigonometry, Botany, Horticulture and Arbo-
riculture, General Chemistry, French. P. M. Free-Hand Drawing,

SeEconp TErM. Analytical Geometry and Calculus, English
Literature and Surveying, Physics. P. M. Mechanical Drawing
and Field Work.

THIRD YEAR.

First TerM. Henck’s Field Book, Calculus, Physics, Get-
man. P. M. Field Work and Drawing.

Seconp TErM. Mechanics, Descriptive Geometry, Descrip-
tive Astronomy, German, P. M. Isometric and Cabinet Projec-
tion and Perspective.

FOURTH YEAR.

First TeERM. Civil Engineering, Stereotomy, Practical As-
tronomy, Logic. P. M. Topography and R. R. Work.

Secoxp TerM. Civil Engineering, Designs and Specifica-
tions, Mineralogy and Geology, U. S. Constitution and Political
Economy. P. M. Machine Drawing and Designing.

EXPLANATORY STATEMENTS.

The object of this course is to give the student a thorough
knowledge of Higher Mathematics, Mechanics, Astronomy and
- Drawing, and at the same time a thorough drill in the use of in-
struments and in the application of mathematical principles and
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rules, so that the graduate can, at once, be made useful in en-
gineering work and be fitted after a limited amount of experience,
in the field, to fill positions of importance and trust. The course
is also arranged so as to afford the education required to prepare
the graduate for a responsible position among men, as well as
among engineers. In this course the work is the same as for
other courses until the second term of the second year, when An-
alytical Geometry is substituted for Qualitative Chemical Analy-
sis.

In the first term of the third year Henck’s Field Book is used
as a text book, from which the student obtains methods of run-
ning railroad curves, calculation of earthwork, &c. This is sup-
plemented by many examples, worked by the student, and by
lectures on preliminary and final surveys and on the resistance to
trains offered by curves and grades. The subject of Mechanics
is taken up the last term of this year, in which the students re-
ceive a thorough training in the principles underlying construc-
tion, illustrated as far a« may be, with the limited knowledge of con-
struction then possessed by the student, by practical examples in
which these principles are applied. Most of the time is given to
Statics as being the branch of Mechanics most applicable to Civil
Engineering, enough of Dynamics being taught to meetthe require-
ments of the civil engineer. During the Senior year Rankine’s
Civil Engineering is the text book, though other works are used
for reference. Beside these much material is given in the forms
of lectures and notes on the blackboard. In the first term of this
year the principles of the strength of materials are taken up, sup-
plemented by information as to durability and fitness for special
purposes. Also this term the theories of ties, struts, beams, re-
taining walls, buttresses and arches are fully treated, and are im
pressed upon the mind of the student by examples, requiring
their application. The first part of the last term of this year is
devoted to the theory of roof and bridge trusses, lectures on loco-
motives and their application to various sorts of traffic; while
the greater part is given to the application of the principles al-
ready obtained, to the designing and calculation of various en-
gineering structures, and to the making out of estimates and speci-
fications. In all this work much is done in the way of application
of graphical methods, requiring notes, &c., not found in the text
book used.
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DRAWING AND FIELD WORK.

The course in drawing is commenced the first term of the
Sophomore year. During this term the whole class is engaged
one hour each day in Free-Hand Drawing; the first ten weeks
being devoted to ‘‘Bartholemew’s Series in Free-Hand Draw-
ing,” after which a short course in model and object drawing is
given, together with the elements of perspective.

The second term of this year the entire class is engaged two
and one-half hours a day in the drawing room, on general prob-
lems in Mechanical Drawing and elementary Geometrical Pro-
jection. The last part of this term is devoted to drawing from
dimensions, tinting, shading, and making plots of surveys made
by the students themselves.

The first term of the third year, the students in this course are
taught line shading and detail drawing from dimensions given
them, or taken from actual structures by themselves. In the second
term of the third year, isometric and cabinet projection and per-
spective are taught by means of lectures and problems drawn by
the student.

During the Senior year the time for drawing is devoted to work
on locomotive details, topography, plans, profiles and sections in
connection with their railroad work and designs made by them-
selves.

FIELD WORK.

Six weeks of the spring term are devoted to Practical Survey-
ing by the Sophomore class, where they work two and a half
hours each day, becoming familiar with the use and care of in-
struments, putting into practice the problems found in their text
book and making detailed surveys of farms, roads and house lots.

During the fall term the Juniors work in the field two hours
and a half a day, laying out the various railroad curves, putting
in turnouts and frogs, levelling and setting slope stakes. The Sen-
iors devote this term to railroad engineering and topographical
surveying. In the railroad work the students survey a line
about two miles long, determining line and grades from the con-
ditions given them ; which are, termini, way stations, use of road
and financial condition of company. They finally make estimates
of cost of building and equipping the road.
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MINERALOGY AND GEOLOGY.

Mineralogy is taught by an introductory course of lectures fol-
lowed by laboratory practice in the determination of minerals
and rocks, especial attention being given to their value for build-
ing purposes. This is immediately followed by a course of lec-
tures in Geology, together with excursions for the purpose of
studying the rocks 7z sifx, and also superficial deposits. Critical
examinations are made in various railroad cuts, of the hardness,
slaty structure, jointed structure, etc., as bearing upon the cost

~of excavation.

ASTRONOMY.

In the latter part of the spring term, Descriptive Astronomy is
taken by the students in Civil and Mechanical Engineering, of the
Junior class, and Practical Astronomy, during the larger part of
the term following. '

The course in Astronomy is designed to enable students to de-
termine with accuracy, geographical positions. The principal
instruments employed are chronometer, sextant, transit, and for
work of precision, the Repsold vertical circle, an instrument
made in Hamburg, Germany, in 1874, for this institution. Prac-
tical instruction is given in the use of these instruments and in
the most approved methods of reducing observations for the de-
termination of latitude and longitude.

The other studies taken in this course either need no special
explanation or are fully explained elsewhere.

The work in this department is concluded by the presentation
ot a satisfactory thesis, by each student, on some engineering
subject, which is required as a condition of graduation.

DEGREES.

Students in this department secure the degree of Bachelor of
Civil Engineering on graduating, with the full degree of Civil
Engineer three years after on presentation of a satisfactory thesis
with proof of professional work or study.
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COURSE IN MECHANICAL ENGINEERING.

FIRST YEAR.
First TerM. Algebra, Physiology, Physical Geography.
P. M. Labor on Farm.
Seconp TErM. Algebra and Geometry, Rhetoric and Botany,
French. P.M. Book-Keeping and Labor on Farm.

SECOND YEAR.

First TerM. Trigonometry, French, General Chemistry,
Botany, Horticulture and Aboriculture. P. M. Free Hand
Drawing.

SecoNp TERM. Amnalytical Geometry and Calculus, English
Literature and Surveying, Physics. P. M. Mechanical Draw-
ing, Field Work and Forge Work.

THIRD YEAR.
First TeErM. Machinery and Mill Work, Calculus, Physics,
German. P. M. Shop Work and Machine Drawing.
Seconp TErM. Machinery and Mill Work, Descriptive Geom-
etry, Descriptive Astronomy, German. P. M. Isometric and
Cabinet Projection and Perspective.

FOURTH YEAR.
First TeErRM. Prime Movers, Practical Astronomy, Logic.
P. M. Applied Descriptive Geometry and Machine Drawing.
Secoxp TErM. Steam Engine, Designs and Specifications,
Mineralogy and Geology, U. S. Constitution and Political Econ-
omy. P.M. Machine Drawing and Designing.

EXPLANATORY STATEMENTS.
It is the design of this course to give such a knowledge ot
Mathematics, Mechanics, Principles of Mechanism, Drawing and
Manual Art as shall enable the student successfully to enter prac-
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tical life as an engineer, with the same thorough education in
subjects required to fit him for the general duties of life, as is af-
torded by the other courses.

The first two years’ work is identical with that of the students
in Civil Engineering, except that forge work is taken the second
term of the second year. In the Junior year, Rankine’s Machinery
and Mill Work is the text-book used. The first term is devoted
to the geometry of machinery, showing the student how different
motions may be obtained, independently of the power required.
Special attention is here given to the subject of gearing, and a full
set of problems worked out, illustrating cases commonly occur-
ring in practice. In the second term of this year the time is given
to dynamics and the laws of the strength of materials.

In the Senior year Rankine’s Prime Movers, Goodeve’s Steam
Engine and Mark’s Proportions of the Steam Engine are the
text-books used. During the first term, with Rankine’s work as
a basis, instruction is given on the prime movers in common use,
illustrated by numerous problems in which students are required
to work out the important dimensions of motors to suit certain
specified conditions. The second term is devoted to the steam
engine and the calculation and design of machines, engines, &c.

SHOP WORK.

There are now two shops equipped according to the Russian
system and work in these is required of all students in this course.
In the second term of the Sophomore year a course in forge-work
is given, in which the student becomes familiar with the methods
in use in actual construction. A similar course in vise-work is
given during the first term of the Junior year, in which a corres-
ponding knowledge is obtained. It is the intention to add more
shops at the earliest possible moment. It should be understood
that it is the object in these shops to teach operations in use in a
number of trades rather than the details of any one trade.

DRAWING.

The work in drawing is the same for the first two years as has
been described under the course in Civil Engineering. The first
term of the Junior year the student gives the time not required
for shop-work to line shading and drawing from dimensions taken
by him from actual machines.
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The second term of this year is devoted to isometric and cabi-
net projection and perspective. The time for drawing in the
Senior year is given to drawing from dimensions, from locomo-
tive details and to designs by the students of machines, engines,
&c.

The remarks under course in Civil Engineering, with regard to
Astronomy, Mineralogy and Geology apply also to this course
and to them reference is made.

Theses are required of all students as a condition of graduation,
and must be on some subject directly connected with Mechanical
Engineering.

Students in this course receive the degree of Bachelor of Me-
chanical Engineering upon graduation, with the full degree of
Mechanical Engineer three years afterward, upon presentation of
a satisfactory thesis and proof of professional work or study.
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COURSE IN CHEMISTRY.

FIRST YEAR.

First TerM. Physical Geography, Physiology, Algebra.
P. M. Labor on Farm.

Secoxp TErM. Algebraand Geometry, Rhetoric and Botany,
French. P.M. Book-Keeping and Labor on Farm.

SECOND YEAR.

First TErM. Botany, Horticulture and Aboriculture, Gen-
eral Chemistry, French, Trigonometry. P. M. Free Hand
Drawing.

Seconp TErM. Qualitative Chemistry, English Literature and
Surveying or (L) History of England, Physics. P. M. Mechani-
cal Drawing and Field Werk.

THIRD YEAR.
First Term. Chemistry, Physics, American Literature,
German. P. M. Laboratory Work.

Seconp TerM. Chemistry, German, Zoélogy and Entomol-
ogy. P.M. Laboratory Work.

FOURTH YEAR.

First TerM. Chemistry, Logic, History of Civilization,
Comparative Anatomy. P.M. Laboratory Work.

Seconp TErM. Chemistry, U. S. Constitution and Political
Economy, Mineralogy and Geology. P.M. Laboratory Work,

EXPLANATORY STATEMENTS.

This course aims to supply a want felt by some students who
wish to enter certain industries in which a somewhat extensive
knowledge of Chemistry is important. The first two years are
mainly like those of the other course ; Qualitative Analysis being,
however, obligatory for these students in the second term of the
Sophomore year.
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During the Junior year, daily recitations are held in Agricul-
cultural Chemistry and elementary Organic Chemistry, and the
study of advanced Inorganic Chemistry is begun. In the Senior
year advanced Inorganic Chemistry is concluded and advanced
Organic Chemistry talen up.

The afternoons are devoted to Quantitative Chemical Analysis
by the Junior and Senior students of the course. The work con-
sists of the most useful gravimetric and volumetric methods, be-
ginning with simple estimations which are followed by more
complex analysis of alloys, minerals, fertilizers, farm products,
&c. A short course in the assay of gold and silver is also given.

The class-room text-books used by this department are: Ros-
coe’s ‘‘ Lessons in Elementary Chemistry,” Johnson’s ¢ How
Crops Grow, “ How Crops Feed” and Naquet’s “Principes de
Chimie” in two volumes. In the laboratory are used: Craft’s
¢t Qualitative Chemical Analysis,” Fresenius’ ¢ Quantitative
Chemical Analysis, Caldwell’s ¢“Agricultural Chemical Analysis,”
Wohler’s ¢ Mineral Analysis,” J. A. Wanklyn’s ¢ Milk Analysis, -
Flint’s ** Examination of Urine.

Some valuable books of reterence are found in the library.

The students after passing all the required examinations and
presenting satisfactory theses upon some chemical subject, grad-
uate with the degree of Bachelor of Science.



TABLE OF HOURS--FIRST TERM.

Drawing, II1.
Topography and R. R. work, II.
Laboratory work, IV.
Mil. Drill.

Mil. Drill.

Mil. Drill.

TIME. SENIORS. JUNIORS. SOPHOMORES. FRESHMEN.
History of Civilization, I, IV, V. Agricultural Engineering, &c., I. General Chemistry. Physiology.
8 A. M...| Civil Engineering, II. American Literature, IV, V.
Calculus, II, III.
Landscape Gardening, Stock Breed- | German, T, II, III, IV, V. Trigonometry.
ing and Veterinary Science, I, V.
9 A. M...| Prime Movers, 11I.
Stereotomy, II.
Chemistry, IV.
10 A. M. .| Logic, L, 1I, I, 1Iv, V. Agricultural Chemistry, I, IV, V. Botany, Horticulture and Arboricul- | Physical Geography.
Machinery and Millwork, III. ture.
Comparative Anatomy, I, IV, V. Mechanical Cultivation of Soil, and | French. Algebra.
1AM Practical Astronomy, II, IIT. Farm Drainage, I, V.
: T Physics, I, II, III, IV, V.
Field Book, II.
Experimental Farming and Agricul- | Laboratory work, I, IV. Free-hand Drawing. Labor on Farm.
tural Botany, I. Analysis of American authors, V.
Historical Readings and Analysis, V. | Field work and Drawing, I1.
P.M..... Applied Desc. Geometry and Machine | Shop-work and Maehine Drawing, ITI.

Mil. Drill.

NOTE.—Roman numerals refer to courses as follows: I, Agriculture; II, Civil Eng.; III, Mech. Eng.; IV, Chemistry; V, Science aund Lit.
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TABLE OF HOURS--SECOND TERM.

TIME. SENIORS. JUNIORS. SOPHOMORES. FRESHMEN.
U. 8. Constitution and Political | Descriptive Astronomy, IT, II1. English Literature and Surveying, | Rhetoric and Botany.
‘' 8A.M...| Economy, I, II, III, IV, V. Zoology and Entomology, I, IV, V. History of England (L).
Machinery and Millwork, ITI.
9A. M Mental and Moral Science, I, V. Zoology and Entomology, I, IV, V. Qualitative Analysis, I, IV, V. French.
* 70ttt Civil Engineering, II. Descriptive Geometry, 1I, IIT.
Cultivation of Cereals, care and feed- | German, 1, II, III, IV, V. Qualitative Analysis, I, IV, V.
10 A. M..| ing of animals, &c., I, V. Analytical Geometry, &ec., II, II1.
Steam Engine, ITI.
Mineralogy and Geology, I, II, III, | Organic Chemistry and Principles of | Physics. Algebra and Geometry.
1A M..| IV, V. Plant Feeding, I, IV, V.
Mechanics, II.
Machiné Drawing and Designing, 11, | Chemistry and Experimental Farm- | Mechanical Drawing and Field work. | Book-keeping and Labor.
III. ing, I. A Forge work, III.
Laboratory work, 1V. Analysis of English Authors, V.
P. M.....| Chemistry, IV. Isometric and Cabinet Projection, and

Mil. Drill.

Perspective, 1T, 111
Laboratory work, IV.
Mil. Drill.

Mil. Drill.

Mil. Drill.

*HNHOTIVIVO
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LABOR.

It is a peculiarity of the college, that it makes provision for la-
bor, thus combining practice with theory, manual labor with
scientific culture.

The maximum time of required labor is three hours a day for
five days in the week.

In the lowest class the students are required to work on the
farm, and they receive compensation for their labor according to
their industry, faithfulness and efficiency, the educational charac-
ter of the labor being also taken into account. The maximum
price paid is ten cents an hour. The labor is designed to be as
much as possible educational, so that every student may become
familiar with all the forms of labor upon the farm and in the garden.

The students of the three upper classes carry on their princi-
pal labor in the laboratory, the drawing rooms, the work shops,
or in the field and for it, they receive no pecuniary consideration,
since this labor is of a purely educational character.

MILITARY INSTRUCTION.

Therough instruction is given in Military Science by a compe-
tent'officer. It extends through the whole college course; the
Freshman, Sophomore and Junior classes receiving instruction in
infantry tactics, and the Senior class, in artillery drill.

In the choice of artillery officers, preference is given to those
who have drilled in the infantry as privates and non-commissioned
officers.

Arms are furnished by the States The uniform is navy-blue
yacht cloth, sack coat and pants, without brass buttons or trim-
mings that attract attention, and is required to be worn during
the military exercises.

LOCATION.

The college has a pleasant and healthful location, between the
villages of Orono and Stillwater, about a mile from each. Still-
water river, a tributary of the Penobscot, flows in front of the
buildings, forming the western boundary of the college farm, and
adding much to the beauty of the surrounding scenery.

The European and North American Railway, over which
trains pass several times each day, has a station at the village of

Orono. The college is within nine miles of the city of Bangor,
-and is consequently easily accessible from all parts of the State.
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FARM AND BUILDINGS.

The college farm contains three hundred and seventy acres of
land of high natural productiveness, and of great diversity of soil,
and is therefore well adapted to the experimental purposes of the
institution.

‘White Hall, the building first erected, affords excellent accom-
modations for a limited number of students. The lower rooms
of this building are appropriated to general and class purposes.

Brick Hall contains forty-eight rooms, and has connected with
it a boarding house for students. With these buildings, the insti-
tution furnishes desirable accommodations for one hundred and
twenty-five students.

The Laboratory contains two apparatus rooms, a lecture room,
a cabinet, a library and weighing room, a recitation room, and
rooms for analytical and other purposes, and is in all respects
admirably adapted to the wants of the chemical and mineralogi-
cal departments.

APPARATUS.

The college is furnished with new and valuable apparatus for
the departments of Physical Geography, Chemistry, Physics,
Surveying, Civil Engineering and Mechanical Engineering, to
which additions will be made as the exigencies of the several de-
partments require. Models have been obtained from the United
States Patent Office, and others have been purchased, that serve
for purposes of instruction.

LIBRARY.

The library already contains 3,949 volumes, some of which
have been obtained by purchase, while others have been kindly
given to the college. The volumes secured through the liberality
ot Governor Coburn, and the gifts of other friends, are a valuable -
addition to this department. It is earnestly hoped that so im-
portant an auxiliary in the education of students in the college
will not be disregarded by the people of the State, and that lib-
eral contributions will be made to the library, not only of agricul-
tural and scientific works, but also of those profitable to the gen-
eral reader.
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READING ROOM.

The reading room is supplied with a number of valuable news-
papers and periodicals. Grateful acknowledgement is herewith
made for the following papers, generously sent by the proprietors
to the college :

American Cultivator, American Sentinel, Bangor Weekly
Courier, Aroostook Valley Sunrise, Camden Journal, Dexter
Gazette, Eastern Argus, Eastport Sentinel, Gospel Banner, Ken-
nebec Journal, Maine Farmer, Maine Standard, New England
Farmer, North Star, Official Gazette, U. S..Patent Office, Ox-
ford Democrat, Piscataquis Observer, Somerset Reporter, Zion’s
Herald, Bangor Daily Whig and Courier, The New Religion,
Portland Transcript.

The following are furnished by subscription :

American Agriculturist, American Naturalist, American Jour-
nal of Science and Art, American Architect and Builder, Ap-
pleton’s Journal, Atlantic Monthly, Boston Journal of Chemistry,
Engineering Magazine, Gardeners’ Monthly, Harper’s Monthly,
Harper’s Weekly, International Review, Journal Royal Agricul-
tural Society, England, Journal Franklin Institute, Lippincott’s
Magazine, Leslie’s Illustrated News, Popular Science Monthly,
Live Stock Journal, Scribner’s Monthly, Springfield Republican,
Agricultural Gazette, Burlington Hawkeye, Chicago Inter-Ocean,
Railroad Gazette, Boston Daily Journal, Fairfield Chronicle,
New York Tribune, Land and Home.

CABINET.

Rooms have been fitted up with cases of minerals, and speci-
mens of natural history, and several hundred specimens have
been presented to the college. The valuable private cabinets of
Prof. C. H. Fernald and Ex-President C. F. Allen are placed in
these rooms, and are accessible to the students. All specimens
presented will be properly credited and placed on exhibition.
Rocks illustrating the different geological formations, and min-
erals found within the State, are particularly solicited.

PUBLIC WORSHIP.
All students are required to attend daily prayers at the college,
and public worship on the Sabbath at some one of the neighbor-
ing churches, unless excused by the President.
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EXPENSES.

Tuition is free to students residing within the State. Those
from other States are charged the nominal sum of twelve dollars
per term. Rooms are free to students who board in the college
dining hall.

Bedding and furniture must be supplied by the students, who
also furnish their own lights. Tables, chairs, bedsteads, sinks
and husk mattresses can be purchased at the college at moderate
rates.

The price of board is two dollars and sixty cents per week;
washing averages not more than sixty cents a dozen.

The warming by steam of single rooms, (each suitable for two
occupants) has averaged for the past three years about ten dol-
lars a room for each term. The expense of heating recitation
rooms and rooms for general purposes has been about two dollars
a term for each student and the incidental expenses including pay
for the services of Janitor, pay for bringing mail, for cleaning and
renovating rooms, for general repairs, &c., have been less than
three dollars per term for each student.

From the items given, with an allowance of a few dollars a
year for necessary text-books, quite an accurate estimate of need-
ful expenses can be made.

The college term-bills are payable, one-half at the commence-
ment and the remainder at or before the close of each term.

MEANS OF DEFRAYING EXPENSES.

The terms are so arranged that the long vacation occurs in the
winter, that students may have an opportunity to teach during
that time. The summer vacation is in the haying season, when
farm labor is, most profitable. By availing themselves of the
opportunities thus afforded, together with the allowance for labor
on the college farm, industrious and economical students can can-
cel the greater part of their college expenses,






GRADUATES.

CLASS OF 1872..

NAME AND OCCUPATION. RESIDENCE.
Benjamin F. Gould, C. E., Farmer........c.ce0ueee San Juan, California
George E. Hammond, C. E., Civil Engineer....c.ccovvvieiiienan.n, Elliot
Heddle Hillard, C. E., Civil Engineer....... Grand Southern R. R., N. B
Edwin J. Haskell, B. 8., Silk Manufacturer..........-c.ou.n Saccarappa
Eber D. Thomas, B. S., Civil Engineer............. Grand Rapids, Mich
George O. Weston, B. S., Farmer......coeveeienncsannss Norridgewock

CLASS OF 1873.

Russell W. Eaton, C. E., Cotton Mill Engineer......... Providence, R. I
George H. Hamlin, C. E., Professor...cecovaeeen.. State College, Orono
Fred W. Holt, C. E., Civil Engineer....... G. S. R. R., St. George, N. B
Charles E. Reed, C. E., Assistant Editor Free Press....... Detroit, Mich
John M. Oak, B. S., Merchant....eee veeeeevernrinererneacannns Garland
Frank Lamson Scribner, B. S., Tutor....... Girard College, Philadelphia
Harvey B. Thayer, B. S., Druggist........... ceeterenriiennaans Monson

CLASS OF 1874,

William A. Allen, C. E., Civil Engineer, M. C. R. Reveevvvnnn.s Portland
Walter Balentine, B. S., Student Agricultural Chemistry..Halle, Germany
William H. Gerrish, B. S.. M Deovvrinniiiiiieiniiiiaenianns Germany
John I. Gurney, B. S., Farmer....cccceveevuiiiavennns Dorchester, Mass
David R. Hunter, B. 8., Teacher.....ceoceveeeinn.n veeaes Oakland, Cal
Louise H. Ramsdell, B. S., (Mrs. Milton D. Noyes)++eeevveunen Atkingon

CLASS OF 1875.

Solomon W. Bates, C. E., Civil Engineer.......c.cceevennaee.. Waterville
Wilbur A. Bumps, C. E., M. D., Physician «...ccoevviiniiinai.. Dexter
Samuel H. Clapp, C. E., Civil Engineer......c.cecvoevene Damariscotta
Lewis F. Coburn, C. E., Teacher.....c.ccccoeuiiinaen. Crescent City, Del
Charles F. Durham, C. E., Teacher.............coue, Crescent City, Del
Edson F. Hitchings, C. E., Draughtsman................. ... ‘Waterville
Allen G. Mitchell, C. E., Civil Engineer......ccveveviaiinanaen. Madison

George M. Shaw, C. E., Principal of Schools.......... «++..Oraville, Cal
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NAME AND OCCUPATION. RESIDENCE.
*Fdgar A. Work, C. E..vvvvenininiiieneeanannn, U. 8. Military Academy
Edward D. Mayo, M. E., Draughtsman...............Minneapolis, Minn
Albert E. Mitchell, M. E., Mechanical Engineer.......... A Altoona, Penn
Minott W. Sewall, M. E., Mechanical Engineer......... Wilmington, Del
Charles W. Colesworthy, B. S., Teacher............ccceenn... California
Alfred M. Goodale, B. S., Machinist, ceeoveeevieviniiiieniiae, Lewiston
‘Whitman H. Jordan, B. S., Instructor.............. State College, Orono
*Fred W. Moore, B. 8., Teacher........cooevviiiiiiiiiine California
Luther W. Rogers, B. 8., Merchant........:..... eeeeeeaaees Waterville
Wesley Webb, B. S., Farmer....c.ooeviiiiieenennannan, South Freeport

CLASS OF 1876.
Edmund Abbott, B. 8., M. D.. Physician.........c..ocvuee.nn Winterport
Charles P. Allen, B. S., Lawyer. coceeeeeecreneeivaneannnss Presque Isle
Eldridge H. Beckler, C. E., Civil Engineer............ Empire City, Mich
Fred M. Bisbee, C. E., Mining Engineer............... Cannon City, Col
Edward M. Blanding, B. S., City Editor, Daily Commercial.. ... Bangor
Charles M. Brainard, B. S., Lumberman. .. .eee.cevesieeerans Skowhegan
George H. Buker, B. S., Apothecary....coceevtsvueinssnns. Presque Isle
Florence H. Cowan, B. 8., Traveling Agent......ccvovvevninnan.. Orono
Oliver Crosby, M. E., Foreman of Machine Shop......... St. Paul, Minn
Vetal Cyr, B. S., Principal of Madawaska Training School..... Fort Kent
James E. Dike, C. E., Clerk of Water Board........-....... Kansas City
Willis O. Dike, B. 8., Farmer. «eeveeeeneietiieneearenrnsanenns Sebago
Horace M. Estabrooke, B. S.. Teacher.....ceeeevevaiiaiane... Pembroke

Arthur M. Farrington, B. S., Veterinary Surgeon. ...33 West 27th St., N. Y
George O. Foss, C. E., Engineer.............c.c........Red Wing, Minn
William T. Haines, B. S., Lawyer..o..ccevveearenennens West Waterville
Henry F. Hamilton, B. S., D. D. S., Dentist,

124 Comonwealth Avenue, Boston

Newall P. Haskell, B. S.ycevevueensnieiinesuceecenannns New Gloucester
Edward S, How, M. E., BOOK-Keeper......ccoeuveuirirerrancans Portland
Philip W. Hubbard, B. S., Apothecary.....coveeevervuvrnnn-t Farmington

Samuel M. Jones, M. E., Engineer,
Corliss Engine Works, Providence, R. I

Albert M. Lewis, B. S., Teacher....veeeveriiiaeeeienansannans Stillwater
Herbert A. Long, M. E., FAIMET. v veetiernneretcneranrnnnenss Bluehill
Luther R. Lothrop, C. E., Surveyor.....coceeeeeieaene. Red Wing, Minn
Nelson H. Martin, B. 8., Teacher..c..cveeieieereanveenn,., Fort Fairfield
Charles E. Oak, M. E., Surveyor.............. Casestetnsenoneres Caribou
George D. Parks, C. E., Law Student......c.o.coeuiae, veeees Richmond
Hayward Peirce, B. S......... ... West Waldo Granite Works, Frankfort
Frank R. Reed, C. E., Carpenter.....c.ccceeeiieiiioiiniiannnns Roxbury
Henry J. Reynolds, B. S., Druggist......ccveiiieviiniiiiinne. Machias
Charles W. Rogers, M. E., Machinist.........ocooueen. Charlesiown, Mass

*Deceased.
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NAME AND OCCUPATION. RESIDENCE.
William L. Stevens, M. E., Agent of Flouring Mills....Minneapolis, Minn
John H. Williams, B. S.;1€acher.. ..o vveieeteiiiiiirnnsenrannnss Milo

CLASS OF 1877.

Alvah D. Blackington, C. E., City Engineer..........ovevn.et. Rockland
Robert B. Burng, B. C. E., Superintendent of Schools......Fort Fairfield
Eugene H. Dakin, B. S., Apothecary.....coovviiiiiiineiaian.. Bangor
Edward F. Danforth, B. S., Lawyer.....cooceeeieiiiiiiiaiies Skowhegan
Augustus J. Elkins, B. M. E., Draughtsman and Scaler......... Oldtown
Alicia T. Emery, B. 8., Teacher.cec....veeeiiiiecraiiiiieaneoas Orono
Samuel W, Gould, B. S., Lawyer....ccvieviiineniiiiianincnnn,s Cornish
Joseph C. Lunt, B. C. E., Merchant......ccoovviiiiiiiiinnien.s Fairfield
Fred F. Phillips, B. S., Law Student....cocooeriiiiniianiona.n. Bangor
Samuel Shaw, B. M. E., Machinist.....coovviiiiaiaas, Ceeeeanan Augusta
Frank P. Stone, B. S., Farmer.. .. .cecevevviiiienneanes Livermore Falls
Thomas J. Stevens, B. M. E., Apothecary....ecovvueieeneniia., Auburn
George E. Sturgis, B. C. E., Apothecary.....ccoocivveniannn Oregon
Charles E. Towne, B. C. E., Teacher-.........ccuvt... Helena, Montana
James W, Weeks, B. M. E., Draughtsman........... Cedar Rapids, Iowa
Nellie E. Weeks, B. S.,Teacher.. ..o iiiiiiiiiiaiiiiiiiiinena.. Orono
Ivan E. Webster, B. S., Lumberman.......c..co.covuus. e Orono

CLASS OF 1878,

Emma Brown, B. S., Teacher. ... coeeiiiiiiiieieieninnnnnnnn, Orono
A. J. Caldwell, B. M. E., Draughtsman........... ceeean Brooklyn, N. Y
C. C. Chamberlain, B. S., Druggist,.....cecvveevieniiaa., Genese, I11
G. C. Fernald, B. C. E., Teacher..ccueceenuverionearnnanassnnanns Elliot
James Heald, B. Suyeevrerrroreaatoneceiesieasasanans Minneapolis, Minn
John Locke, B. Seeeeeveeiiineniiiannnnns Maine Central R. R., Portland
F.J. Oakes, B. C. E., Clerk......cvevvvevinnnnss veress oo Boston, Mass

J. C. Patterson, B. C. E., Civil Engineer,
Minnesota & St. Louis R. R., Minneapolis, Minn

W. E. Tripp, B. C. E., Law Student....oce veerenieerinannn. Biddeford

E. C. Walker, B. S., Law Student...vveeeeireerveerciantnersanass Lovell

0. C. Webster, B. S., Farmer...oeeoeeieriiaeeisnreararnessnns Augusta
CLASS OF 1879.

Harry P. Bean, B. C. Bevvvvniiiiniiiiiiiniieniiais Ceeireeees Bangor

Edward J. Blake, B. C. E., Medical Student............. North Bridgton

Simon P. Crosby, B. S., Law Student. ....cc.coooiveenaennnn.. Dexter

John D. Cutler, B. S., Medical Student
University of the city of New York
Wilbur F. Decker, B. M. E., Instructor in Vise Work,
State College, Orono
David A. Decrow, B. C. E., Civil Engineer.............. Lockport, N. Y
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NAME AND OCCUPATION. RESIDENCE.
Willis E. Ferguson, B. S., Farmer................. Ceveeseaianns Bangor
Charles W. Gibbs, B. C. E., Farmer....c.coeeeecetannciiennanas Glenburn
Annie M. Gould, B. S.. Teacher..... Ceeaeerar et reiaereeans Stillwater
Nellie M. Holt, B. S., Teacher.ceeecviiiireiiriniennriirnennnnaas Orono
Frank E. Kidder, B. C. B., Instructor.......ouvuens State College, Orono
Mark D. Libby. B.C. Eveeneninnnni it iiiiiiinee vinniannn Riverside
Charles S. Loring, B. M. E..c.coiniiiiinennnnaa.... Ceeeeees Phipsburg

George P. Merrill, B. 8., Assistant in Chemistry,
Wesleyan University, Middletown, Conn

"Arthur L. Moore, B. S., Farmer. «.coco.viiveirirrenencncnnnns Limerick
Charles A. Morse, B. Sevvevniiiiiiiiietiiiiiriiiieeninennnnens, Bangor
Fred D. Potter, B. M, E., Farmer....coccvviieeiiiiennnnanns Waldoboro
Alton J. Shaw, B. M. E., Draughtsman .....c..coioviivenanann, Lewiston
Percia A. Vinal, B. S., Teacher-.........ccvveevn.nn Creeeaetranas Orono
George O. Warren, B. S., Farmer......coceiieiiiiernanieines Fryeburg

Herbert Webster, B, S.eevveeanenn... N ceenes Orono



CATALOGUE. 95

OFFICERS

OF THE

ASSOCIATH ALUMNL

1872.
1873.
1874.
1875,
1875.

1877l
1878.
1879.

PresipeNT.
EDWARD M. BLANDING, Bangor.

Vice PrESIDENT.
EDWARD F. DANFORTH, Skowhegan.

RECORDING SECRETARY.
EDSON F. HITCHINGS, Waterville.

CORRESPONDING SECRETARY.
WILBUR A. BUMPS, Dexter.

TREASURER.

PHILIP W. HUBBARD, Farmington.

CraSS SECRETARIES.
E. J. HASKELL, Saccarappa.
J. M. OAK, Garland.
W. BALENTINE, Halle, Germany.
W. A. BUMPS, Dexter.
H. F. HAMILTON,
124 Commonwealth Avenue, Boston, Mass
S. W. GOULD, Cornish.
JOHN LOCKE, Jr., Portland.
F. E. KIDDER, Bangor.



96

1880—Feb. 11,
June 24, 25.

¢ 26.

“ 27.

« 28.

“ 30.
July 1.

Aug. 10.

Nov. 22, 28.

1881—Feb. 8.

AGRICULTURAL COLLEGE

CALENDAR.

Tuesday, Second Term commences.

Thursday and Friday, Examinations.

Saturday, Prize Declamation by Sophomores.

Sunday, Baccalaureate Address.

Monday, Prize Essays by Juniors.

Wednesday, Commencement.

Thursday, Examination of Candidates for Ad-
mission.

Vacation of five weeks.

Tuesday, Examination of Candidates for Ad-
mission.

First Term commences.

Monday and Tuesday, Examinations.

Vacation of eleven weeks.

Tuesday, Second Term commences.



SUMMARY OF

METEOROLOGICAL OBSERVATIONS

TAKEN AT THE

Maine State College of Agricuiture and the Mechanic Arts,

Latitude 4° 54/ 21/ N. Longitude 68° 40/ 11/ W,

FROM JANUARY 1869 TO JANUARY 1880

BY PRESIDENT FERNALD.

Height of instruments above the level of the sea, 134 feet, until June 1879, and 129 fe e
since that date.







EXPLANATIONS, DEDUCTIONS AND
REMARKS.

The hours of observation are the same as those formerly adopted by
the Smithsonian Institution, viz: 7 A. M., and 2 P. M., and 9 P, M.

The figures in the colums headed ‘“Force or pressure of vaopr,” show
the height at which a column of mercury is maintained by the weight of
the moisture of the air.

The warmest day of the year 1879 was July I6th, when the mean tem-
perature was 779.8, and the coldest day was December 21st, when the
mean temperature was 119.7 below zero.

The highest temperature (882.0) recorded during the year was on the
2d of August, and the lowest temperature (26°.0 below zero) on the 27th
of December.

The range of temperature between the two extremes is 114°.0, or 10.2
less than the average range between the extremes for the last eleven
years.

The warmest day within the period covered by the tables was August
7th, 1876, when the mean temperature was 859.3, and the coldest day,
January 8th, 1878, when the mean temperature was 179.2 below zero.
The highest temperature (96°.7) occurred on August 6th, 1876, and the
lowest temperature (359.6 below zero) on January 8th, 1878.

A comparison, as regards temperature, of the several months of 1879
wich the mean temperature of corresponding months for eleven years is

given below :
Mean temperature from  Mean temperature

Months. 1869 to 1879, inclusive. for 1879.
January.eeeeeeesanaan. 150,51 129.85 20,66 colder.
February....coeoeeeenenn 180,75 150.26 30,49
Marche.ooeeueeeennocees 270,18 260.89 00,29 ¢«

¥ o) o | P 390.87 370.85 20,02 ¢
May eoeeeervaroacnnnans 520.30 550.78 30.48 waruser.
June. coeeeeiiiiieeeanns 620.20 590.66 20.54 colder,

B 171 se.. 670.75 670.05 0070
Augusteeceeerceiannane, 65°.71 64°.53 1018 ¢
September..ceeecessnes . 570.20 560.37 0083 «
October........ teaeens . 460,29 500.32 40,03 warmer.
November..eeeesessnsss 320,43 330.41 00,02 colder.

December.e..oevevenees 19°0.61 190.48 o133«
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The year 1879 (mean temperature 41°.62) averaged 0°.45 colder than
the mean temperature of the eleven years above noticed.

Frosts continued later in the spring and early summer and came ear-
lier in the autumn than usual. They occurred on the mornings of the
22d and 24th of May, and on the 9th of June, and a heavy white frost
covered the ground on the morning of the 26th of September. On the
27th’ of September was a lighter frost followed by warm weather which
continued until the 14th of October, when the frost was of destructive
character.

Thunder showers were numerous during the late spring and summer
months, the principal showers occurring on May 1st, 13th, 14th and 21st;
on June Ist. and 28th; on July 14th, 15th, 16th, 21st, and 23d, and on
August 14th. The shower of May 1st was accompanied with hail. On
the evening of May 13th and the morning of May 14th, the showers fol-
lowed one another in rapid succession, lightning and thunder being
nearly continuous through the night. It will be remembered that at this
date the moon and the planets Mars and Jupiter, were essentially in con-
junction.

The rain-fall of 1879 (46.73 inches) was greater by 2.05 inches than the
average annual rain-fall for eleven years; and the amount (112 inches)
of snow greater by 14.91 inches than the average annual snow-fall for the
same period.

The number of days in 1879 on which the sky was, at least, eight-
tenths covered with clouds, was 77 or 21 per cent. of the whole number.
The number of days on which. at least .01 of an inch of rain or snow fell,
was 154 or 42 per cent. of the whole number; the number of days, there-
fore, without any considerable quantity of rain or snow, was 211 or 58
per cent. of the whole number.

During the cold months, the prevailing wind was from the north-west
and west; during the warm months, commencing with May and ending
with September, from the sonth-west and south. The wind maintained
the least force during the months of July, September and October, and
rose to a strong gale on the 21st of February, the 23rd of April, and the
29th of November.

The prevailing wind for the eleven years from 1869 to 1879, inclusive,
was from the north-west and west, although during the warm months it
was principally from the south-west and south. The relative direction
and force of the wind for this period are indicated approximately by the
following numbers: N. W. and W., 4; S. W. and S., 3; S. E. and E., 1;
N.E.and N., 2.

The auroras of 1879 were few in number, the most brilliant oceurring
.on the evenings of April 19th, September 10th, and October 7th.

The principal lunar halos of 1879 were on January 7th, September 30th,

-and October 27th, and the principal solar halo was on June 6th.

The zodiacal light was most conspicuous on the evenings of January
10th, 14th, and 23rd.

The barometer indicated the greatest atmospheu(, pressure in the month
of March, and the least in the month of January. The range between
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the two extremes was 2.101 inches. The least mean pressure was during
April, and the greatest during December, when the average height of the
mercury in the barometer, at an elevation of 129 feet above sea level, was
30,028 inches. The mean pressure of vapor in the atmosphere was suffi-
cient to sustain a column of mercury .258 of an inch in height.



SUMMARY BY YEARS-FROM 1869 TO 1879, INCLUSIVE.
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THERMOMETER IN THE OPEN AIE. hr b BN WINDS. BAROMETER.
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B B = =) ® Relative
3 ) g el = Force or | Humidi-
B = B 23 8 pressure of | ty or
Mean of Mean ef Highest Lowest S =8 = o = .| Barometer height| vapor in | fraction
hottest coldest | tempera- | tempera- | g 5 & = | o | Per r(g}rgi)gf di- ) Jeduced to freez-| inches. | of satu.
day. day. ture. . ture. 2 E | g 4 g . ing point. ration.
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July 11.| 74.2 |[Jan22| -3.8 |P’lyll| 87.2 |Mar.6| -22.0 50.01| 83.37| 41.77| 44.72| 84.92| .55 | .41| .29| .14/ .16(30.519/28.858(29.780|.826).005/.250| 100(2576
July 24.| 82.8 |Janl4| -9.7 |J°’ly24| 94.0 (Feb.4| -17.0| 53.02| 35.45| 44.26] 40.98! 78.75| .50 | .35 .33| .10| .22{30.578/28.902129.791|.878!.016|.279| 100(13 74
May 30.| 76.0 [Jan23|-14.9 (M’y30| 83.6 |Jan23| —20.6| 50.44| 33.33| 41.92! 41.63] 80.50| .50 | .42] .33} .10| .15{30.585129.000(29.795|.956|.006].244| 100{17|75
July 16.| 79.5 |{Dec25/-11.8 [Jun30| 90.6 |Dec25| ~23.0| 50.02| 33.22| 41.60| 48.58{113.00| .53 | .37| .28| .13} .22|30.446/28.71229.766|.7931.011}.258! 100|23(77
July 30.] 75.5 |Jan30| -4.9 |J’1y26] 92.0 |Jan30] -26.5| 49.93] 31.28] 40.93) 40.78|124.00; .49 | .38) .30 .10| .22{30.680)28.423|29.7941.778|.009).232| 100{20|74
. |July 15.| 76.8 |Jan26(-15.5 |J’ly15| 86.
Aug. 29| 74.8 Nov30| -9.8 [Au 29| 8
Aug. 7.| 85.3 |Feb24|-13.4 jAug 6| 9
Aug. 24| 75.1 [Jan25/-11.3 |Junel ‘8;
8

3 |Feb. 2| -26.0| 50.18| 32.21| 41.35| 44.94/1832.00{ .52 | .37| .36] .08} .19{30.719(28.981|29.825.794|.009{.246| 100|197
7.8 [Dec20| —23.0| 48.49| 30.11| 39.58| 41.94] 93.80| .50 | .46] .30| .09 .15/30.550|28.939(29.814|.844.014|.239| 100(24|76
6.7 |Dec26| -21.5| 50.74] 32.32| 42.03| 52.37|123.00f .49 | .43| .30| .08| .19(30.783|28.458/29.808|.935|.014|.256| 100/21|76
9.0 |Jan26| —32.5| 52.45| 33.63| 43.39| 40.17| 66.50 .52 | .34] .30 .12} .24(30.494|28.888/29,837/.762/.009/.269) 1001976
3 g Jan 8| —35.6| 52.07) 35.38) 44.34] 48.57] 59.50} .56 | .33| .33} .13| .2130.554|28.794|29.796).872|.009|.286| 10020|78

June 30} 81.9 |Jan 8-17.2 Jun30| 93. . .
Dec27| -26.0] 50.10} 31.64| 41 62{ 46.73(112.00{ .51 | .38 .37 .07] .18(30.638{28.537(29.851|.843|.012(.258| 100|15|75

July 16.| 77.8 |Dec21|-11.7 |Aug 2,

Mleven | 1876. 1878. 1876. 1878. Mean|Mean
years... |Aug. 7.(85°.3 |[Jan 8|-179.2|Aug 6/96°.7 |Jan 8/-350.6] 50068/320.901420.07| 44.68| 97.09| .52 | .39/ .32 .10{ .19|30.783(28.423/29.806/.956|.005 .256| 100{13|76
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SUMMARY BY

MONTHS—-1879.

RAIN AND || o ]
THERMOMETER IN THE OPEN AIR. SNOw. g WINDS. BAROMETEK. Relative
g Force orf humidity
Mean of | Mean of |Highest| Lowest g =] . measure oty or
hottest | coldest |temper-| tempera- 2 = # Per cent. of || Barometer height VApor in flfwtflon
day. day. ature. ture. E =2 B C&'P > llea direction. reduced to inches. 0
8 = g =8 RS freezing point. satura-
MONTHS. 121 = B 52 S |lz8 tion.
g12|12 8 |8|E|F] 5 |salss on| 28] EEE
SHE|R B VRIE S E |ES|E8lgs]l 25 clE=Rllzizlzlzl el gl B2 8| R 2)2IR
=T s el 2 |2BleE | 28 E2l e l|lze zlml &l B = & gl &lBs
: & 1 & : & & ee | o8| 28 ug e 4 SF : “ E. £ == #OE |
. I+ . = . = . = SRl 2E §:® o gg & o ® © © =3 = =] =B B =l
DBl Bl el 8 (BT BE | EaBEE 2 |E2E B elEll E L E | NEIEL: | ELE:
P lEavr VBN lEl | E (EE|BE | ER|BRE|EANIE| A~ a2 2 E : El8|: ||E18
Pl @i i 8 8B 8B PF BT BT ig)lFl el @l B P | BB B R
———O_ T 0 (e} o o (e} (o} T R T T —
January .........| 18 127.9! 16 | —6.8| 18 |34.5] 17 |—21.6| 21.46{ 2.30 | 12.85!| 3.28 | 81.50(|.50 ||.56 219 1.02 .23 {130.218|28.537|29.725||.174].016].073}} 100{43|83
February........| 12 [37.6) 28 | —0.4| 27 |43.4] 15 |—10.3! 24.76| 4.94 | 15.26/] 3.56 | 16.00{.45 ||.43 227 1,02 .23 |130.628|28.810[29.769||.277{.025|.074|| 100]36(72
March............| 30 |38.3] 6 9.7] 25 |44.8] 19 | —6.2| 34.48|17.54 | 26 89|| 8.40 | 18.50{].56 {|.57 |.40 |.08 |.15 {(30.638/28.822!29.941||.263!.038|.116|| 100[34|72
April.... ....... 29 |51.1) 4| 20.8] 27 64.2] 4| 13.6| 45.47|28.26 | 37 85|| 3.51 | 16.50||.50 |{.47 |.22 |.02 |.29 |{30.149]98.681/29.712 .372].056|.145)] 100|15i61
May...coeenininn. 31 [72.4] 2 44,3 31 186.7}24 | 28.2] 66.62(43.42 | 55.78]{ 1.80 250 11,15 |.52 |.13 |.20 |[30.372|29.455129.881]|.749(.111}.336|| 100)23|71
June..........e. | 28 (75,1 7 46.8| 1 187.2{ 9| 384.2] 67.14]50.91 | 59.66| 4.73 .51 |}.31 |.39 [.08 |.22 ||30.121]29.412]29.774)|.751 .142 .425/1 100)33/80
July....... seeees| 16 |77.8] 27 58.0| 16 [86.8] 20 | 48.5| 75.96/56.27 | 67.05|| 5.79 .46 11.26 .59 |.05 |.10 |[30.112{29.443)29.822).843|.289|.511]] 100]38/76
August........ . 3 7.7 19 55.5] 2 [88.0] 16 42 8 73.55|53.75 | 64.53]) 5.66 45 11,30 .44 |.04 |.22 |]30.086/29.312]29.776/|.759].268|.477)] 100/40/78
September....... 2 168.4} 25 | 40.9] 2 [76.8] 26 | 26.8| 64.29/46.75 | 56.37|| 4.93 .53 11,21 1.62 .10 |.07 |[30.812]29.58429.964!1.610,.133/.384|] 100/38|81
October...... cene 8 |{71.5| 25 29.7] 8 18b.0} 26 | 23.3] 59.17/40.63 | 50.32)! 3.49 .80 [[.57 .25 1,07 [.11 {]30.510/28.750/29.898(|.587!.068(.288{| 100{23|72
November....... 15 [54.4} 22 12,6} 15 157.3] 22 2.6| 40.3525.27 | 33.41)] 2.98 | 10.00!|.56 |1.44 |.28 }.11 }.17 |(30.403(28.991(29.917|.446|.048|.167{| 100/34{76
December........ 7 148.2) 21 |—11.7] 7 |53.5] 27 |-—26.0! 27.99} 9 70 | 19.48|| 3.60 { 19.50/|.57 {|.49 |.21 [.09 |.21 {|30.602]29.212!30.028!(.391!.012 .105{( 100;36:81
July Dec Au. Dec!
Year......... 16 "77.8) 21 L-11.7' 2 !88.0l 27 [—26.0 50.10/31 64 | 41.62/146.73 '112.00!!.51 {1.88 1.37 .07 {.18 1{30.638'28.537 29.85111.843'.0121.258!1 100!15!75
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