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g?N order to set before those interested in the matter a full and
@ satisfactory view of the character and proposed work of this
Institution, we present the history of the foundation, and the
Charter of the Institute, give a general account of the course of
instruction proposed, and point out the means, material and intel-
lectual, which have been provided.

THE FOUNDATION.

In the will of Mr. Edwin A. Stevens, bearing date April 15, 1867,
occurs the following bequest:

“ And I do further give, devise and bequeath to my said wife,
Martha B. Stevens, William W. Shippen, and Samuel Dod, and to
their heirs and assigns, forever, to hold as joint tenants, and not
as tenants in common, in trust, as hereinafter mentioned, all that
block of land in Hoboken bounded by Hudson Street, River
Street, and Fifth and Sixth Streets (excepting such interests
therein, if any, as I may not own at my death), and one hundred
and fifty thousand dollars in the stocks and bonds of the Morris
and Essex Railroad Company, reckoning the same at par—that is
to say, one-half of that sum in the first mortgage bonds of said
company and one-half in the said stock.

“1I direct and empower the acting trustees or trustee nnder this
trust (whether the original trustees herein named or the survivors
or survivor of them, or his, her, or their successor or successors),
at any time or times when one or two shall be dead or have
ceased to act, to appoint one or two new trustees in his, or her
or their stead who shall have died or ceased to act ; and by advice
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of counsel my trustee or trustees in whom the legal title shall be
vested shall convey, assure to, and vest in said three trustees (the
appointing as well as the new trustee or trustees) the said trust
property in fee simple as joint tenants, and not as tenants in
common, in trust. And this trust is this: that upon said land, at
such time as the acting trustee or trustees shall think proper—
certainly within two_years after my death—he, she, or they shall,
out of the proceeds of said personal property (to be procured. by
sale or other prudent disposition, investment, use, or appropria-
tion thereof, in the discretion of the trustee or trustees for the
time being), erect, of some substantial but economical material,
as substantial and economical as trap rock, a plain building or
buildings, suitable for the uses of an Institution of Learning,
which I direct my acting trustee or trustees for the time being
out of the means herein provided, and such as shall proceed there-
from, with all convenient speed, and within three years after my
decease, to establish there—employing, paying, and discharging
at liis, her, or their discretion the officers, and tutors, and servants
thereof—and forever to manage and control at his, her, or their
discretion, but for the benefit, tuition, and advancement in learn-
ing of the youth residing, from time to time hereafter, within the
State of New Jersey ; but my said acting trustee or trustees shall,
from time to time, decide who of said youth shall receive the
benefit thereof, and direct the tuition in said institution, and
make all proper By-Laws, Rules and Regulations for the manage-
ment of the officers, tutors, servants, and scholars connected with
said Institution.

« The tuition is not to be wholly free, unless to such youth as said
acting trustee or trustees shall divect ; mor is it my intention that the
cost of tuition of any youth shall be wholly paid by him or her. The
proportion of payment by each youth I leave to the discretion of the
acting trustee or trustees. 1t is my intention that the Institution
hereby directed and created shall be perpetual, and that the
above-mentioned original trustees and their successors shall for-
ever continue and be the governors thereof, and have the super-
intendence of the same; and it is my will and desire that, if it
cannot be legally done according to my above intention by them
without an Act of the Legislature of the State of New Jersey,
they will, as soon as possible, and certainly within three years
after my decease, apply for an Act of the Legislature to incor-
porate them for the purpose above specified, and to effectually
provide for the establishment and maintenance of said Institution
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with the means which I have devoted by this, my will and testa-
ment, to the said purpose ; and I do further declare it to be my
will and intention that the said real and personal property here-
inbefore and hereinafter devised and bequeathed to my said trus-
tees for said purposes shall, at all events, be applied for the uses
and purposes above set forth ; and it is my desire that all courts
of law and equity will so construe this, my will, as to have the
said property, real and personal, appropriated to the above uses,
and that the same shall, in no case, for want of legal form or
otherwise, be so construed as that my relations, heirs, devisees,
or legatees, or any other persons, shall inherit, take, possess or
enjoy said real and personal property hereinbefore and hereinafter
devised and bequeathed for said purposes, except in the manner
and for the uses hereinabove specified.

“T do, also, out,of the said last mentioned residue of my estate
(excluding Castle Point and the homestead lot, and the houses
thereon) remaining after the payment of my debts, the said eight
hundred thousand dollars in legacies, and the appropriation of so
much of my estate as is necessary to answer the before-mentioned
charitable bequests and devises, and the appropriation for the
steam battery, give, devise and bequeath to my said trustees of
said Institution of Learning, and direct my executors to pay to
them, within five years after my decease, such sum of money, not
exceeding five hundred thousand dollars, as the said trustees of
said Institution of Learning, in their diseretion, shall think neces-
sary, to be set apart, invested, and appropriated to and for the
purpose of forever maintaining the said Institution of Learning,
for the purpose before described, so that the same be liberally
maintained out of the income and interest of such sum, and said
sum of money, and the income and interest thereof, shall be subject
to all the trusts hereinbefore declared with respect to the said
Institution of Learning, and the property appropriated herein-
before for the erection, maintenance, and establishment thereof ;
and I do, with reference to the-said sum, and interest and income
thereof, declare my desire and intention to be the same as I have
before fully expressed with reference to the property before
devised and bequeathed for the same purposes.”

From the above it will be seen that a sum of money which, at
the discretion of the executors, might be as great in the aggregate
as $650,000, and a lot of ground (425 by 200 feet) was left for the
foundation and establishment of ¢ An Institution of Learning.”
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The executors, in the first place, decided upon making an ap-
propriation to this object of the maximum amount as named in the
bequest, and then, in view of the existing needs of the country at
large, and of the personal interest always manifested by Mr.
Stevens in the development of the mechanic arts, they also deter-
mined that the ¢ Institution of Learning?” should be a school of
Mechanical Engineering.

The reasons for this decision there is no need here to discuss,
sinee it is believed that abundant aud sound cause for this conclu-
sion will appear to any one sufficiently familiar with its relations
to take any interest in the matter.

Furthermore, for the more effectual fulfilment of the plans laid
down by Mr. Stevens, and in pursuance of the suggestion to that
effect already quoted in his will, a charter or act of incorporation
was obtained from the State of New Jersey, of which we quote
the enacting clause:

“ First. Be it enacted, by the Senaie and General Assembly of the
State of New Jersey, That Martha B. Stevens, William W. Shippen,
and Samuel B. Dod, and their successors, shall be, and they are
Lereby constituted a body politic and corporate, by the name of
¢ The Trustees of the Stevens Institute of Technology, and by
that name shall have perpetual succession, according to the pro-
visions of said codicil, and may sue and be sued, implead and be
impleaded, and may purchase and hold property, whether ac-
quired by purchase, gift, or devise, and whether real, personal, or
mixed, and may make and have a corporate seal, and the same
break and alter at their pleasure, and shall have all other rights
belonging to similar corporations by the laws of -this State.

« Second, And be it enacted, That the entire management of the
affairs and concerns of the said corporation, and all the corporate
powers hereby granted, shall be and hereby are vested in the
above-mentioned trustees, to manage and control the same, as in
said codicil provided.

“ Third. And be it enacted, That the trustees shall have power
from time to time to enact by-laws, not repugnant to the Consti-
tution or laws of the United States, or of this State, or to this
Act, for the regulation and management of the said corporation
or institution of learning ; to fill up vacancies in the Board, and to
preseribe the number and deseription, the duties and powers of
the officers, the manner of their appointment and the term of their
office, as in said codicil directed and empowered to do.

GENERAL INTRODUCTION. 7

« Fourth. And be it enacted, That for the purpose of carrying
out the object of this Act, the said corporation shall have power,
from time to time, to purchase, take, and hold real and personal
estate, and to sell, lease and dispose of the same; provided, that
nothing contained in this Act shall empower the said corporation
to sell, lease or dispose of that block of land in Hoboken bounded
by Hudson Street, River Street, and Fifth and Sixth Streets, if at
any time the title to the same shall become vested in the said cor-
poration.

“ Fifth. - And be it enacted, That the said corporation shall have
and possess the right and power of conferring the usual degrees
appropriate to a school of technology.

« Sizth. And be it enacted, That this Act shall take effect imme-
diately.

« Approved February 15, 1870.”
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g?’l‘ was determined, as has been stated, to create a school of

mechanical engineering, and as this was to be of a high
educational order, and to involve a general and not a merely
industrial training, it was thought best, in memory also of its
munificent founder, to call the new school THE STEVENS INSTI-
TUTE OF TECHNOLOGY.

The plan of instruction which has now been successfully pur-
sued for seven years, is to be such as may best fit young men of
ability for leading positions in the department of mechanical
engineering, and in those scientific pursuits from which this and
all the sister arts are daily deriving such incalculable benefits.

With this view there is afforded—

1. A thorough training in the elementary and advanced branches
of Mathematics, and their application to mechanical constructions.

2. A department of Belles-Lettres furnishes the means of culti-
vating literary taste and a facility in the graceful use of language,
both in speaking and writing, which are as desirable in the engi-
neer and man of science as in the classical student.

3. The French and German languages form an essential part
of the course of instruction, since they are indispensable to the
engineer and man of science as the vehicles of a vast amount of
information, and also as affording that kind of mental culture
which mathematical and physical science, if followed exclusively,
would fail to supply.

4. The subject of Chemistry is taught, chiefly by experimental
work in the laboratory, with accompanying lectures and class-
room instruction. It is believed that in this manner only can
students be made thoroughly conversant with the subject.

5. Arrangements of an unusually perfect character have been
made to give a thorough, practical course of instruction in
Physies, by means of physical laboratories, in which the student
is guided by the professor of Physics, in experimental researches
bearing upon the subjects of his special study.
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PLAN OF THE INSTITUTION. 9

Thus the student will experimentally study those methods of
making measures of precision which are used in all determina-
tions in Physics; he will measure for himself the tension of steam
at various temperatures, and construct the curve showing their
relations ; he will determine the electrical resistances of several
conductors and insulators, and so on through the subjects of
Physics.

By such means as these not only will facts and laws be impressed
in a manner which no other process can approach, but a training
will be given in methods of investigation which will be invaluable
for the mastery of the always new and varied problems of actunal
work.

6. The subject of Mechanical Drawing (which may well be
called the language of engineering) forms a separate department,
to which much time and attention is devoted.

The course comprises the Use of Instruments and Colors, De-
seriptive Geometry, Shades, Shadows and Perspective, and the

- Analysis of Mechanical Movements-—the principles involved being
at once and continuously applied in the construction of working
drawings from measurements of machines already built as well as

! in making original designs.

7. The subject of Mechanical Engineering, including theory and
practice in the construction of machines, forms a distinet depart-
ment, under the charge of a professor experienced in the practical
relations of his subject, who will devote his entire attention to the
braneh.

‘ The course includes the study of the character, methods of pro-

="l ' duction, and the uses of the materials of construction, the princi-
= i‘m"( \ . \"H‘H\\\‘ | ples of mathematical and physical science as applied in-Mechanical

: = - i Engineering, the theory and practice of the design and construc-

' tion of machinery, and the methods of operation, preservation and

Tepair.

A Mechanical Liaboratory has been instituted as an adjunct to
1 this department, in which students are permitted to study the
materials of construction during the process of testing, which is at
nearly all times in progress, and frequently to take part in such
work. They are given opportunities to take part in tests of steam
engines, boilers and other commercial operations carried on in this
‘ laboratory, and witness the construction of machinery and other
work done in the workshop. Much of this work is made from
designs produced by students, and some machines here used are
the work of students entirely.

REAR VIEW.

{l
i
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i egeription, of Afquilding,

@,HE south and west faces of the building are seen in the plate
2 facing the title, and the rear view, as seen from the north-
east, is shown in the plate facing page 9. These will give some
idea of the general size and appearance of the edifice, which will
be more fully understood when we add that the entire length of
the front is 180 feet, depth of main building 44 feet. The depth
of the west wing is 60 feet and its width is 30 feet, while the depth
of the centre wing or gymnasium is 80 feet and its breadth 50
feet.

The main building and wings have three stories and a base-
ment, while the lecture hall has but a single floor. Including
halls and stairways, the aggregate floor space is a little more than
one acre.

A detailed description of the arrangement of the several floors
will be the best means of conveying a correct idea as to the char-
acter and extent of the various departments.

BASEMENT.

In the basement, on the west or Hudson Street side, there are
under the wing three rooms assigned to various uses, as shown on
the plan, Plate IT1.

Under tlre main building there is, first, a large room, in which
are located the steam boilers, B’ (two Harrison boilers of 35 horse
power each), for heating the building and supplying the steam
machinery ; here also are the various metallurgical furnaces.

Two small rooms give storage for fuel, while another is fitted
up for emery grinding machinery, and another, B, is arranged for
galvanic batteries, such as those operating the door bells, gongs
for recitation hours, and local telegraph passing about the build-
‘ing and to the President’s house, as well as the very large battery
from which heavy conductors are permanently laid to the various
lecture rooms.

A room under the main entrance is fitted up as'a foundry, and
at T, is a large room with non-conducting walls for experiments
requiring a constant temperature.

L ———
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WORKING

Vise Bench.

.

G. Gas Furnace for Oxygen.

H.

GAS ROOM

Hydrogen Reservoir.

Lift.

L.

L/, Lathe, Screw Cutting.
L7/, Lathe, Foot or Power.

FOUNDRY

BASEMENT.,
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FIRST FLOOR.

~

DESCRIPTION OF BUILDING. 11

The larger room I, adjoining these, is the machine shop of the
Mechanical Laboratory, containing the steam engine E' and a set
of machine tools, including screw-cutting lathe, planer, gear-cutter,
milling machine, drill, and also dynamometers and hand tools.

At 0 and H are gas tanks for oxygen and hydrogen, each supply-
ing 100 cubic feet, under a pressure of three-quarters of a pound
to the square inech. TFrom these tanks pipes are laid to all the
lecture-rooms in the building. A small furnace, for the manufac-
ture of oxygen, is placed at G, and work benches at WW.

FIRST FLOOR.

No. 1. On the first floor, at the west side of the wing, we have
(Plate IV.) the Chemical Laboratory, arranged with tables, and
supplied with water, gas, sand-baths, drying closets, and filter-
pumps, in the nsual manner.

No. 2. The Balance Room, with a set of fine balances by Becker.

No. 3. The Library and Model Room, divided by cases into ten
alcoves, which contain glass inclosures for large models and in-
struments. Reading tables are placed in the middle of the room.

No. 4. The President’s Office.

No. 5. The Reception Room.

No. 6. The Gymnasium—Since last year the Lecture Hall, for-
merly used exclusively for public lectures, has been so modified
as to convert it into a gymnasium, fitted up with every appliance
and convenience requisite for a thorough course of gymnastic
training.

By an ingenious contrivance, however, a stage which otherwise
swings up against the wall, can be lowered into position in a few
minutes and some other changes easily effected, and the room thus
converted in an hour into a very convenient lecture room.

A number of public lectures have been delivered in this"room
since the change, while at the same time it has been in daily use
as a gymnasium.

No. 7. Small Waiting Room connected with Lecture Room.

No. 8. Store Room connected with Lecture Room and Physical
Laboratory.

No. 9. Physical Laboratory, divided by cases into ten alcoves,
cach devoted to some special subject of research, such as—I1,
Molecular Physics; 2, General Laws of Statics and Dynamics ;
3, Hydrostatics and Hydrodynamies; 4, Pneumatics; 5, General
Laws of Heat ; 6, Special Relations of Heat to Steam ; T, Elec-
trical Measurements; 8, Magnetism; 9, Sources of Electricity ;
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10, Light. Other departments of the Physical Laboratory have
been placed in other rooms, as will be seen further on, and a more

complete description of the entire Physical Department will be ‘ |« “
given subsequently. The east wing of the building, added in EE e = o ;: 218 |
1873, contains the office of the Director of the Preparatory School, ~ >S E = g iEIj‘ - <d > el J
General School Room, and first floor of Janitor’s House. 0 cﬁ B = ‘
BE e e |
SHCOND FLOOR. e =Ly IBEE ;
The Chemical Lecture Room is located in the wing, No. 10 = =F I ij
(Plate V.), at the west end. It is provided with a lecture table 2 & e | (
with pneumatic tank and a wash-basin, and also with a glass 5 % K S e "
closet having a downward draught, for escape of fumes. On this :0 2 s E §ﬂ—§ gj |
table are ¢ laid,” also, ordinary gas as well as oxygen and hydro- 5 f o g S . Z :
gen under pressure (vacuum) from a Bunsen pump, compressed 1'; Z § E g uhri= ”é a:; ] ) ;
air from the same, steam and galvanic battery. Adjacent to this s e B 3Lo ¢ 2 L ‘l
lecture-room is a small store-room (No. 10), fitted with closets s am B EED S 2 o = :‘
for the various large pieces of apparatus required in the chemical i Z‘i.g E e stE:. B > = o 1
lectures. B P 585z TIIE - 13 “l
In the main bumlding, next in order, is No. 11, devoted to e R T R R ' i é
the Mathematical Department, and fitted up with desks, black- & Gl e R ' i A
boards, ete. s = ¢ &< S T = Z !
No. 12 is devoted to Mechanical Engineering, and is supplied E SE EF:2EE 23 4 ||] ] 8 |
with blackboards, tables, cases of models by Schrider, Salleron, & 53 g %’E,,u%n = ol E 2 e g P g :
and others, and a collection of working drawings aud cases con- 8. QE-g' s Eale 20 ~n B4 =
taining samples of the materials of engineering constructions, Egé g5 8.3 & § o }l% : =
such as stone, natural and artificial, woods, ores, metals, fuels, nég < q:gf“j Dé;: T e = ‘
and lubricants. : 252232 TE S E | N B ) w—
The testing machines and the more important apparatus of the - 6 = 'w' S b —0' Saa s |
Mechanical Laboratory are kept here. 9 o= & 2300 5@ l:%l:l =
No. 13. Private Room or Study of the Professor of Mechanical L E R S R "
Engiheering. e e e 'F
No. 14. Museam or Cabinet of fine Optical Instraments, con- £ | ;c: e R
sisting in the first place of the entire optical collection made by o oo | e "
Mr. Bancker, of Philadelphia, said by the Abbé Moigno (see X B o S % o ooogo —4§
Cosmos, 1839, p. 577) to be  the most numerous and brilliant that % e Pk ooEoooo |0
exists in the world,” and supplemented by a great number of new 5 —f DO OC00
g 1 o o o o o
= A

instruments.

No. 15. Study of the Professor of Physics.

No. 16. Lecture Room of the Department of Physies. This is
provided with a lecture table, having pneumatic tank and basin,
and with ordinary gas, oxygen, and hydrogen, under pressure,
steam, vacuum, compressed air, and galvanic battery connections ;
the seats are here arranged on inclined platforms, and there is
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“ gx. Workshop of Messrs. Haw-
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V. Ventilating Shafts.

Chemistry.
& o1, Study of Prof. of Chemistry.

& 22, Cabinet of Minerals.

No. 20. Private Laboratory of Prof. of | No. 33. Photometric Room.
% 23. Wash Room.

113
13

25.

26.
'“ 27, Stairway to Attic and Tower.

“ 24, Drawing Department.
** 28. Study of Prof. of Drawing.

144
1

Electrical Measurement.

29. Cabinet of Instruments for

Dark Closet.
Lecture Room, Department of

Languages.

. Photograghic Room, with | W. Wash Basins.

30. Store Room.

32.

DESCRIPTION OF BUILDING. 13

sercen provided for optical experiments and projections, which can
be lowered in front of the case for apparatus at the back of the
table.

No. 17 is furnished with extensive cases for apparatus, and
communicates by a special lift or dumb waiter with the Physical
Laboratory below.

No. 18 is a Lecture Room, fitted up in all respects like the pre-
ceding, and used by the President for his lectures in the Depart-
ment of Physics, and for his individual researches.

No. 19 is a small laboratory and store-room attached to the
preceding.

The east wing on this floor contains Class Room of French
Teacher, Class Room of Teacher of Mathematics, in the prepara-
tory department, and another floor of the Janitor’s House.

THIRD FLOOR.

Beginning again at the extremity of the west wing (Plate VI.):

No. 20 is a Laboratory devoted o the individual use of the
Professor of Chemistry.

No. 21 is his Study and Library.

No. 22 contains the Cabinet of Minerals, and is fitted up for
examination of new specimens.

No. 23 is the Wash Room.

Nos. 24, 25, and 26 are assigned to the Department of Drawing.

No. 27 contains the Stairway to the Tower.

No. 28 is the Study of the Professor of Drawing.

No. 29 is devoted to Electrical Measurement, and is supplied
with a complete outfit of the most delicate instruments for this
purpose, by Elliott & Co., of London.

No. 30. Store Room. :

No. 31. Photographic Room, with dark closet, washing-trough,
ete., ete.

No. 32 is assigned to the Department of Languages.

No. 33. Assigned to the Department of Drawing.

No. 34. Workshop of Messrs. George Wale & Co.

Arrangements have been made with this firm, by which a cer-
tain number of the students of the Institute receive from time to
time, instruction in the manufacture of philosophical instruments,
and employment in the construction of the same.

The east wing on this floor contains:
No. 36. Lecture Room of the Department of Belles-Lettres.
No. 37. Janitor’s Apartments.
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COLLECTIONS IN THE DEPARTMENT OF PHYSICS. L

PLATE VIE |

T

DIVIDING ENGINE. BY J. SALLERON.

@HE Collections of the Institute are

50 extensive that it is difficult, with-
out occupying too much space, to make
any detailed enumeration of them, buf
they may be described in classes, as fol-
lows:

APPARATUS FOR PRECISE
MEASUREMENTS.
LINEAR MEASURE,

Linear Dividing Engine, of large size, = = —
dividing to millimetres, and Calibrating
Engine, from Salleron, Paris.

Dividing Engine, by Hawkins & Wale,
dividing two feet to iy of an inch.

Spherometer, by Duboscq, of Paris.
Kater’s Reversion Pendulum. :

Set of Brown & Sharpe Scales, Squares,
Gauges, Micrometer Screw, etc.

Saxton’s Reflecting Comparator.

Comparator of Yard and Metre, of new
form, constructed in the Coast Survey ‘
oarmEromerER, By J. sarneron. Office, under the direction of Prof. J.
E. Hilgard, and provided with every refinement of adjustment.

INTERIOR OF PHYSICAL LABORATORY.
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MEASUREMENT OF ANGLES.

"fheodolite, a Wol-
’s reflecting go-
, a Babinet’s
fing goniometer,
, large reflecting
meter by Elliott.
MEASUREMENT OF
~ CAPACITIES.
raduated vessels of
varions volumes, and
ivided into various
res, such as a
, 500, 100, and 50 :
ic eentm}etres, gal- WOLLASTON'S GONIOMETER. ¥
8, quarts, pints, ounces, and cubic inches.

MEASUREMENT OF WEIGHTS.

Standard balance, thirty-inch beam, carrying five kilogrammes
in each pan, turning with one mllhgramme, and sets of accurately
a nsted weights for both French and English standards.

. MEASUREMENT OF TIME.

" Chronoscope from Hipp, of Neuf-
ghatel ; also, electric chronograph
from the same maker, and recording
chronograph of Casella.

MOLECULAR PHYSICS.

- The various forms of apparatus for
illustration of cohesion, capillarity,
, devised by Simon, Béclard, Gra-
n, Bunsen, and others, including
teaw’s apparatus for the study of
uids freed from the action of grav-
ity, and the various forms of diffusion
apparatus devised by Graham and
‘others. Also, instruments for meas-

urement of elasticity in solids, the AT
effects of torsional and other strains. b vk m,; As,ff,;fo;m i

A+ 11 T = W M e e
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These instruments are ex-
act duplicates of those used
in theoriginal investigations
of the physicists by whom
they were devised, and en-
able the student to verify
for himself the important
1 laws which they have been

| employed to evolve. It is
hardly necessary to say how
valuable such a mode of
study proves in fixing per-
manently in the mind the
laws and facts concerned.

—_——————

DIFFUSOMETER OF BUNSEN. BY J. SALLERON,

ELEMENTARY
MECHANICS.

All the apparatus which
have been devised for the
illustration of mechanical
laws, such as the Atwood
machine and that of Gen-
eral Morin; the whirling
table; sets of mechanical

powers; also, suspended
ivory balls (several sets of
different mass and with

various attachments, illus-
trating different points) ; il-
lustrations of hydrostatics,
hydrodynamics, and pneu-
matics, including, beside
all the simpler apparatus,
several air-pumps of the
most improved construe-
tion ; working models of the
hydraulic ram, hydrostatic
press, water-wheels, pumps,
steam-engine, and a Nat-
terer’s pump for liquefy-
ing gases, made by E. S.
Ritchie.

= -—f—‘mw
GEN. MORIN’S APPARATUS. BY J. SALLERON.
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Also various forms of barometer,
sach as the barometer of Fortin, two
forms of aneroid barometer by Casella,
various gauges and manometers by Sal-
leron, Green, Ritchie, and others.

Illustrations of specific gravity of
liquids, such as those of Babinet and
Boyle, together with hydrometers, aero-
meters, salinometers, ete., of every form.

Among the illustrations of mechani-
cal prineiples it may be well to name:

The cycloidal pendulum, compensat-
ing pendulum, pendulum of Foucault ;
and various forms of escapement, as
that of Graham, of Lepaute, the cylin-
der escapement, and that of Arnold.

Foucault’s pendulum apparatus, cycloidal and other curves, for
falling bodies, whirling tables, Charles’s apparatus to develop the
laws of the flow of liquids, Hiero’s
fountain, Barker’s mill, aspirators,
ete.

In this eonnection should also be
mentioned Bourdon’s apparatus,
consisting of air-chambers, with
manometers, air-gun, ete., to illus-
trate the laws of wis viva. This
division contains about 100 com-
plete instruments or sets of illus-
trations, such as those included
under the titles Mechanical Powers,
Whirling Machine, or Centre of [
Gravity [llustrations.

ILLUSTRATION OF MOMENTUM.
BY E. 8. RITCHIE.

ACOUSTICS.

The apparatus in this division
includes as one item the entire col-
lection on this subject of the late
Charles N. Bancker, of Philadel-
phia, and numbers among its objects numerous sets of organ pipes
and tuning forks of every material, adapted to illustrate the various
laws of sound, and also sonometers, sirens, resonators, vibrating

2

MODELS OF PULLEYS. BY E. 8. RITCHIE.
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rods of various materials, Schaffgotsch’s apparatus, manometrie
flame apparatus, Scott’s phonautograph, and, in fact, an unusually
complete collection of every appliance that can be made useful in

RESONATORS AND MANOMETRIC FLAMES. FROM R, K@ENIG.

the illustration or study of the subject of Acoustics. As an illus-
tration, we would specify more fully two examples, as follows:
Organ pipes, with Keenig’s mano-
metric flames, for studying the vibra-
tions of the air in the interior of the
pipes. Circular holes are eut in the
sides of the pipes at the nodal and
ventral points, and these holes are
closed by their membranes. Over
these membranes are placed wooden
capsules, into which illuminating gas
) enters by one tube and issues by an-
other; the latter tube terminates in a
small gas jet. This jet will jump up

ORGAN PIPE. WITH MANOMETRIC
FLAMES. FROM R. K®ENIG.
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and down as the membrane with which it is connected moves
ountwards or inwards; and if the vibrating flame be viewed in a
revolving mirror it will appear as a series of teeth, formed by
the rising and falling of the flame.

I

e ! L S | g
Ty 77— [

QUINCKE'S APPARATUS FOR MEASURING WAVE-LENGTHS, FROM R. K(ENIG.

The apparatus for measuring wave-lengths, in which the measure
is made by causing one half of a given sound to traverse one branch
of a forked tube while the other half of the sound traverses the
other branch of the forked tube. When one of these branches is
longer than the other by one half of a wave-length, then the
sonorous pulses which meet at the confluence of these branches
will oppose each other, and a manometric flame placed at that
point will appear at rest when viewed in a revolving mirror.

HEAT.

On account of the important bearing which this subject has
on the professional work of the mechanical engineer, particular
actention has been given to the completeness of this part of the
collection, which comprises, in addition to all the usual instru-
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REGNAULT'S APPARATUS FOR DILATATION OF GASES. FROM J. SALLERON.

ments fitted for illustration before
a class, all the instruments of pre-
cision by which accurate measure:
ments of specific and latent heat of
solids, liquids, or gases may be made,
as well as the relations between ten-
sion and temperature of vapor, the
coefficients of expansibn in all forms
of matter, and the like. This part
of the collection, in fact, includes all
the instruments used in the classical
researches of Dalton, Gay - Lussac,
Dumas, and-Regnault. Also, Rams-
den’s apparatus for determining the
coefficient of dilatation of solids, that
of Dulong and Petit for the dilatation
of mercury, the apparatus of Pierre
or determining the corresponding €o-
efficient of liquids, and the like, .. -
Here, also, will be found fin® stand-"
REGNAULT’S A?PARATUS FOR TENSION ard thermometérs Qf rery descrip-
- QF VAPORS. . FROM J. SALLERON: 2 e ?
SR ery use, vary-

“fion and ac}aptedto
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range and in minuteness of gradation to suit all require-
ts of experimentation.

MELLONI-TYNDALL APPARATUS. FROM J. SALLERON.

~ Thus we may enumerate thermometers by Casella reading to {5

- of a degree Centigrade, and running from 30> C. to 320° C. in a

~ series of instruments. Numerous forms of registering or maxima
- and minima thermometers, such as those of Walferdin, Negretti
~ and Zambra, Casella and others, Breguet’s metallic thermometer,
~ the solar thermometer, the pyrheliometer, etc., ete. Also, all
- apparatus for making and graduating thermometers.

A complete set of Melloni’s apparatus for the study of radiant
~ heat, with Tyndall’s additions, is also found here. ;

ELECTRICITY.

E

Under this head are included a complete series of instruments for
~ ¢lass exhibition, as well as those for accurate measurements and
investigation. Thus, in the first class are to be found the ordinary

- eleetrical machine, with all its attendant apparatus of Leyden

jars, electroscopes, electrometers, bells, orreries, and the like; the
- Holtz machine, with various interchangeable plates and sectors,
by means of which it can be combined in various ways so as to
- exhibit all the modifications and improvements which have from
time to time been introduced in its form or construction by its
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inventor, and by Bertsch, Carré, Ritchie, Van Brunt, Poggen-

sion batteries, each equal to fifteen Bunsen couples of more than
dorff; and others. Also, various forms of the electrophorus, the

& foot surface; a water battery of 550 cells; another water bat-
tery of 5,000 cells, and several other batteries for special purposes,
Such as a small immersion Smee battery of twenty cells for elec-

HOLTZ MACHINE. BY E. 8. RITCHIE,
INDUCTION COIL. BY E. 8. RITCHIE.

condenser of Epinus, and various instruments to illustrate the
theory of induction, so important in its relations to submarine
telegraphy, as well as in other subjects.

Three induction coils provide abundant means for illustration
or research in cases where electricity of high tension is required.
The largest of these contains fifty miles of fine wire in its second-
ary helix, throws a spark of twenty-one inches in the air, and
pierces blocks of glass three inches thick.

The second coil is one of Ritchie’s upright form, and throws a
spark of seven inches in the air.

The third is of French manufacture, of the horizontal pattern,
8 by 15 inches on the base. '

A very extensive collection of Geissler tubes, including large
globes filled with rarefied gases, to illustrate stratification in the
electric discharge, numerous jacketed spirals for fluorescent
liquids, large phosphorescent ¢ garland ”? tubes, others containing
solid phosphori ¢ spectrum tubes,” and others, numbering many
hundreds in all, with various special pieces of apparatus, serve
with these instruments to illustrate all the characteristics of elec-
tric discharge, ete.

A Grove battery of sixty couples, also a Bunsen battery of
sixty couples for the electric light; another series of four immer-

trical measurements, a Grove battery of twelve cells, a large Smee
of eleven cells, a modified Daniell of seven cells, and many single
cells, of the flask and other forms, afford an abundant supply of
eleetric force for all purposes.

The largest electro-magnet yet constructed, weighing nearly a
ton, containing in its eight spools some two thousand feet of wire,
one fifth of an inch in diameter, and provided with all the attach-
ments of experiments in diamagnetism, should be included here.
With this instrument a number of outstanding problems in mag-
netism have been already solved, and its great power and efficiency
will render it a valuable means of investigation in the future. It
1§ 50 arranged as to be either used as represented in the woodcut,
for illustration, or combined into other forms for experiments.
Among the instruments for electrical measurement are to be
found every sort required for the most accurate and refined work
in this department, and the various modifications of each instru-
ment, which have been developed to fit it for a variety of work,
some of these also being duplicated where extensively used.
Thus, there will be found under the general class of galvanome-
ters no less than ten distinet instruments, as follows:

1. A large tangent galvanometer of the simpler form, with two
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snsitive, and, as modified by Prof. Mayer, exhibits with facility' in
he lantern all the most delicate experiments in thermo-electricity
d the like, on the large scale. For this purpose a scale is drawn
i the class shade, and a pointer is carried by the suspended

circles of heavy copper, two feet in diameter, for measurement of
heavy currents.

I

ELECTIRO-MAGNET WEIGHING 1600 LBS. BY WILLIAM WALLACE & SONS.

2. The tangent galvanometer of Gaugain, with single cone con-
taining two circuits. This instrument has a large needle, with
long pointer of aluminum and a divided circle, reading to minutes,
and is especially adapted to measurement of the internal resist-
ance of batteries. It was made by Messrs. Knox & Shain, of
Philadelphia. .

3. The tangent galvanometer of Gaugain, as modified by Elliott,
of London. This instrument has two conical spirals, each contaii-
ing three equal cirenits, and is also provided with a double circle
of heavy copper, to earry large currents. This instrument is
adapted to a great variety of uses in connection with the measure-
ment of currents and the resistance of circuits. !

4. A small horizontal galvanometer, by C. T. Chester, of New
York, very useful in measuring the resistance of ordinary circuits
by the method known as ¢ Wheatstone’s bridge.”

5. A Thomson reflecting galvanometer of low resistance, with
lamp, scale, etc., by Elliott, of London. This is invaluable for
accurate measurement of feeble currents and low resistances, and,
in connection with a fine thermo-electric pile by the same malker,
has already done good service in some important researches in
heat.

6. An astatic galvanometer of low resistance, by Elliott, of Lon-
don. This instrument, shown in the adjacent figure, is exceedingly -

GAUGAIN’S TANGENT GALVANOMETER. FROM ELLIOTT & CO., LONDON.

~ 7. Another astatic galvanometer of low resistance, by Salleron,
of Paris. This is in- T
tended specially for use
with the radiation ap-
paratus of Melloni and
Tyndall, with which it
operates in a very satis-
.ﬁctory manuner.
- 8. Thomson’s double
‘coil astatic galvanom-
“eter of high resistance, |l
with Jamp, scale and
set of shunts, by EI-
liott & CO., of London. THOMSON'S REFLECTING GALVANOMETER.

This is the instrument
used for transmitting messages on the Atlantic and other sub}na-
‘yine cables, and also in many refined researches and determina-
' tions of very high resistances, such as those of glass, gutta-percha
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and the like insulating substances. A set
of micro farads also makes this instrument
useful in measuring inductive capacity and
electro-: tatic charge.

This instrument is permanently located
in the room No. 29 (Plate V1.), where it is
fixed with its set of shunts of 3, 4, and
749 O a bracket, secured to the main wall
of the tower.

The lamp and scale are attached to a
solid stand at a distance upon the floor,
to which are also fixed various keys and
switches for the different connections and
reversals of current essential in making
various measurements.

In the same room are several tanks with
metallic conuections and coils of insulated
wire, by means of which all the condi-
tions of a submarine cable are realized,
and with which all the problems of deter-
mining a leak and localizing a ¢ fault”
are worked out exactly as with an ocean
cable.

Cables measured at the Institute, with
reference to their resistance, conductivity
and other electrical relations, have been
sent abroad, and subsequently measured
by the ablest electricians of England, with
entire agreement of results with those
here obtained.

9. An adjustable astatic galvanometer,
with coils of high and low resistance, for
general experimentation.

10. A vertical galvanometer for class
illustration.

The above list of galvanometers, it will
2 be seen, covers all requirements of the
3 lecture room and the laboratory of physi-
" cal research.

For use with these, in the various prob-

lems of electrical measorement, are a
Wheatstone’s bridge, Poggendorff’s rheocord, Wheatstone’s rheo-

ASTATIC GALVANOMETER.
FROM ELLIOTT & CO., LONDON.

THOMSON'S ASTATIC
GALVANOMETER.
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stat ; an extensive set of resistance coils, ¢ontaining in the aggre-
gate some 10,000 ohms, and running from 5000 to a single ohm.

Various methods of making connections, such as ¢ switches?” and
“keys” of different forms and numbers of connections, are
provided for convenient use
with these instruments.

For the measurement of
statical charge, there is pro-
vided an improved form of
Coulomb’s electrometer, in
which the directive force of a :
small magnet is substituted for the torsion of a fibre, and the
deflections are read by a graduated scale.

To avoid errors of ¢ par- :
allax” in reading this in-
strument a mirror is placed
in the base, and when the
reading is made the eye is
80 placed as to bring the
rod and its reflected image §
into coincidence.

Also, a Thomson quad-
rant electroscope, in which
a small Leyden jar gives permanent charge by the suspendin g wire
to a light aluminum blade, which also carries
a small magnet and a thin glass mirror.
Alternate quadrants of metal, supported
horizontally below this, are connected with
the ground and the body under examina-
tion, and the blade is thus powerfully cov-
ered in a direction which indicates the
nature of the charge to be studied.

A condenser of standard micro-farads serves
to measure the electric capacity of insulated
conductors under various conditions of in-
duction, and this last action may be further
studied by numerous arrangements of spirals
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pe’s ring, for developing a galvanic current from the
magnetism ; also, another instrument of the same sort,

and coils, such as have been employed by DuBois-Reymond, a
others. Thus one of these consist of two equal coils mounted p: d a half feet in diameter, for class illustration.

allel to each other 50, from Chester, of New York, a set of resistance coils,
brass columns.  Eag and galvanometer in the same case, small galvanometer,
coil is double, or mal utator, etc.

by winding two wi arge collection of magnetic engines and instruments, for
once on the spool, ai ting the relations of currents and magnets, which have
the terminals admi eveloped by Ampere, De la Rive, Faraday, and others, is
of various connectiol
with battery and
vanometer.  Thus,
these are so arra
that the induced
rents will be thrown i

OPTICS.

The Institute’s Cabinet of Optical Apparatus is the most com-
te in the country. It contains, as one item, the instruments
opposite directions by ! mously collected during the past fifty years by the late

harles N. Bancker, of Philadelphia, which has been long known

the coils, the effects ¢ ; . ical i
different cores i men of science as the most extensive museum of optical instru-

ferent primary cue
rents may be com
pared by balanecing oné
THOMSON’S ELECTROMETER. FROM ELLIOTT & co., againSt the 0ther, eit
OF LONDON. with or without shunt

" and other exterior I¢
sistance.
Another instrumen
for similar meast
ments consists of &
primary spiral, sup:
ported horizontally by
one end, so that a see
ondary spiral may be
moved more or I

over or away from
the distances be ments existing in any part of the world. The Abbé Moigno said

measured by a gra t,in the “ Cosmos,” that it embraced more riches than all our
ated scale. nets of France, and perhaps of Europe united ”; and this, with
Yet another con: additions made to it since its purchase, forms a collection
sists of movable flat illustrating the whole progress,of optical discovery.
n this department are found all the aids necessary either for
Jass illustrations of optical phenomena or for the prosecution of
er studies. Thus, there are here included electric and oxyhy-

SINGLE PRISM SPECTROSCOPE. BY J. BROWNING.

spirals, with conveni:
ent mounting  and

FOUCAULT'S APPARATUS. BY J. SALLERON. gra‘dllzlted Scale; alls
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8 instruments for clucidating the phenomena and laws of the
etion, the interference, and the polarization of light are so
rous that we can particularly mention only a few of them—
diffraction bench of Duboscq, and another of Babinet; a
interferential refractometer of Fresnel and Arago, for
ng indices of refraction of gases by the displacement of
erference bands produced by two pencils of light, one of
has passed through air, the other through the gas whose
¢ would determine. Among the apparatus for the study
ized light there are polariscopes of Noremberg, of Amici,
and of Dove—accompanied with complete collections of
stal sections; Biot’s large apparatus for studying rotatory
rization, and Soleil’s saccharimeter, which applies the above
snomena to the analyses of cane and grape sugars. The collec-
[also contains a series of optical drawings and models, among
ich we may mention models of Fresnel’s wave surface, as de-

drogen lanterns of various forms, fitted for the various
ments of projection, such as a large lantern with cight-inch @
densers, for drawings, and other large objects—two with fivel
condensers, with vertical attachment, two with four and a’
inch condensers, for use in different lecture-rooms, one for po
ized light, one for the gas
scope, one for spectram p
tions with lime light, one f I
same with the electric lig
porte-lumieres and heliosta:
the introduction or directio
pencils of light to be &
mented with ; apparatus o
trating the laws of reflecti
prisms of all kinds of
quartz, fluor-spar, cale-spar, &
ber, and rock salt, as well asli
low prisms and prismatie troug
for liquids, for the measure of
indices of refraction of thesesu
stances, and for the study of |
various spectra which they giv
Also, the goniometer of Babing
and another fine instrumentcor
structed by Elliott, of Londo
which is so arranged thaf
serves for determining an indé
of refraction for the mapping of spectra, and for the measuring
the wave-lengths of the various colored rays of light, by aug
measures on diffraction spectra, produced by fine lines close
ruled on glass plates. To aid in similar work the Institute po
sesses three spectroscopes—two by Browning and one by Desag
In the collection are reflecting and refracting telescopes of ever
system; an excellent Zentmayer microscope, provided with @
the accessories of Smith & Beck for mounting objects ; a superio
7= objective, by Powell & Lealand, and numerous microscopi
objects, including a superb Miiller diatomacean type plate. —

Becquerel’s phosphoroscope, and all of Stokes’ apparatus for fl
study of fluorescence, including prisms, lenses, and tanks of quart
a lens of fluor-spar, large blocks of uranium glass, and a very col
plete collection of fluorescent solids and liquids, furnish peculmr i
cilities for the exhibition aud study of these interesting phenomen:

g the remarkable phenomena of conical and cylindrical
stion, of which Hamilton’s model shows the theoretic predic-
. Some notion of the completeness of this collection can be
from the fact that it contains thirty-four complete instru-
for the study and application of polarized light alone.

COLLEGE LANTERN. GEO. WALE & (O.

TWO PRISM SPECTROSCOPE. BY J., BROWNING,

d by Hamilton; with Lloyd's and Beer’s apparatus for
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COLLECTIONS IN THE DEPARTMENT OF
ENGINEERING.

The collections of drawings, apparatus, and models in the
department of mechanical engineering, which are already quite
extensive, are continually being enlarged,
both by purchase and by contributions
from manufacturers, engineers, and other
friends of the Institute.

Among the drawings are complete sets
representing the hulls and engines of
steam vessels, locomotive and stationary
cngines, and machinery of various kinds.

MODEL BLAKE STONE BREAKER.

®
DRIVING ENGINE. NEW YORK
SAFETY POWER CO.

Fach set comprises elevations and plans of the machines com-
plete, and of the working drawings of details which are required
in the workshop. The best engines built for the United States
Navy, including the newly designed compound engines, for ves-
sels recently ordered, are included in the collection.

The larger proportion are manuscript drawings, made for actual
construction in the drawing-rooms of their designers. Some are
the productof the labor of the students, and others are litho-
graphed drawings, obtained by purchase at home and abroad.

The models and apparatus of this department are from Schro-
der of Darmstadt, and Salleron of Paris; from the instrument
malkers of the Institute, and from the Patent Office at Washington.
A considerable number are built in the workshops of the Institute,
and the designs for others are in preparation by the students,
under the direction of instructors.

COLLECTIONS. 93

The accompanying sketch* represents the machine for testing
lubricants, referred to on page 83, invented by the Professor of
Engineering, and plan- .
ned in all its details by
a pupil. Its purpose
is to determine all the
qualities of lubricants,
and to ascertain their
fitness for special uses.

The collection of en-
gineering relics is be-
coming very interest-
ing, and includes the
high-pressure condens-
ing engine, and water
tubular  boiler, and
serew which, in 1804,
drove John Stevens’s
first steamboat eight
miles an hour, on the
Hudson, and also the
twin serews used in
1805 by that engineer
with the same engine.
The steam boiler of
an experimental loco-
motive built by Col.
Stevens in the early
part of the present cen-
tury is also here. The
patent certificate issued
from the English Patent
Office in 1805 on this
boiler, and models of
these boilers are pre-
served here. Auto-
graph letters of Robert
Fulton, of Robert Ste-
phenson, and of Commodore Decatur, and autograph drawings by
Robert Fulton of the engine of his first successful steamboat, the
Clermont, and of the Chancellor Livingstone, are to be seen in

RIBBON BRAKE. BY J. SALLERON.

* From the Scientific American.
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the lecture-room. Models of the earliest of iron-clads, and of the
Stevens battery, are here also.

ENGINE, BOILER, AND SCREW PROPELLERS USED BY COL. STEVENS IN 13804.

Many specimens are of great interest historically, as well as
valuable representations of peculiar forms of machines or of
mechanical movements. :

Many of the
most valuable
have been con-
tributed by man-
ufacturers, and
exhibit the de-
signs of the vari-
ous machines as /1 (§
now made Dby §
the best known
firms in the coun-
try.

The sketches of the Prony dynamome-
ter, and other machines, presented on the
following pages, and of the model of the
Fontaine Turbine, and of the steam en-
gine of Oliver Evans, shown on p. 35,
give a good idea of the value of such
apparatus in presenting to the student,
in the most effective manuer, the typical
classes of machines.

The list of models of steam boilers, of
engines and of their details, is unusually
complete, and the models of gearing and

simple machines are also numerous.
There is a full illustrative set, to accom-
pany the regular course, of models of

MODEL OF JIB CRANE.
BY J. RALLERON.
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trusses and bridges ; of the elements of machines, such as cams,
gearing, and cranks, and other methods of transmitting and modi-

fying motion ; of simple machines, as pumps, windlasses, and pul-

leys; of motors, as wind-mills, water-wheels of various kinds, air,
gas, and steam engines.

Several of Salleron’s sectional
models, of which one is exhibited
on page 36, are among the last
named, and are found to be of
great value in teaching the stu-
dent the nomenclature and func-
tions of the various parts of the
steam engine, in tracing the causes
of derangement, and in exhibiting
the method of repairing injuries.

It is intended to make the col-
lection of models of steam ma-
chinery very full and complete.
It will include historical models,
exhibiting the immense improve-
ments, from the “Alopile” of
Hero (250 B. C.) to the most
modern form of the steam engine ;
itwill also include sectional models
of the principal of the common
types of both engine and boiler, and representations of the

FONTAINE TURBINE. BY J. SALLERON.

OLIVER EVANS’ ENGINE AND PARALLEL MOTION. BY J. SALLERON.
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usual modifications of their more important parts and appi
tenances. 3

A Laboratory for Technical Research, or a ¢ Testing Labora-
J as it was denominated, it was stated, if properly organized,
equipped, and effectively operated, could be made of excep-
al value in the direct advancement of science, as well as in the
pmotion of purely technical interests.
~ The officers of our important lines of railroad, it was said, de-
sired frequently to obtain dynamometric determinations of the
sistance of trains, and of the efficiency of locomotives ; to learn
th precision the strength and the various other hardly less
ortant characteristics of materials which it was proposed to

lubricating materials.

Iron and steel makers are equally desirous of obtaining reliable
and thoroughly accurate knowledge of the chemical constitution
their products, and of their physical structure and properties,
d such knowledge of the relations existing hetween these two
s of qualities as can only be secured by careful comparison of
results of skilful and systematic investigation.

. Manufacturers of machinery, and constructors generally, are
seriously in need of a recognized authority, to which they may
send the materials purchased, or proposed to be purchased, by
them, with confidence that their qualities shall be carefully deter-
mined, and their value ascertained, and that the deductions from
‘experimental examination shall be intelligently made, uninfluenced
by any private interest.

Those members of the engineering profession who are engaged
n general practice were said to constitute still another class of
:rn siness men’ to whom such an institution would lend valuable
‘aid; and, in fact, every business would derive, directly or indi-
rectly, great advantage from its establishment.

Were the foundation of this proposed laboratory shown to be
ticable, it was thought that all would assist, and that the
ee classes first named would consider themselves justified in
fing to contribute fo its creation and support; that business
terests and a liberal policy would combine to secure its estab-
iment, on such a basis as would insure every facility for the
b T . Yestiga_tion of problems aris'ing daily in practical work, in the

. ; -~ : G 3

THE MHORANIOAL FABORATOR I | ‘ n.la.tlc and thoroughly scientific and effective manner pro

The Trustees have been urged to establish a Mechanics - It was considered that this laboratory, devoted to technical
Laboratory in connection with the department of Mechanica arch and to the practical application of science in matters of
Engineering. siness, should be under the charge of some scientific institution

SECTIONAL MODEL OF A MARINE ENGINE. BY J. SALLERON.

The collection of materials of construction is becoming '..'
large and complete. Contributions are received from many di

interest.

PRONY’'S DYNAMOMETER. BY J. SALLERON.

This collection embraces the various kinds of woods, stone
and metals employed in the arts, in their various stages of prepa
ration for use; of the commercial lubricating oils, and of othe
materials, Wlth the propertleb of which the engineer is expectel

e in construection ; and to ascertain the value of fuels and of
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of acknowledged high character, in order that perfect reliabil
of its work should be secured. It should be conveniently loca
in order that all of those who should aid in its establishme
should find it readily accessible. It should be supplied with t
nmost delicate instruments, the most powerful testing machin
of all kinds, and a full supply of the best forms of dynamomes
apparatus known to engineers. :
It should have conveniently near a corps of scientific me
familiar with the practice of engineering, whose opinion could
any time be asked in matters with which they might be mo
familiar. ,
The best collections of physical and chemical apparatus shoul
be within reach of its officers, in order that they might, in tl
hands of those directly responsible for them, be brought into us
whenever work in progress should render special researches i
pure science advisable,
The laboratory should be provided with well trained and eds
cated experimenters, capable of making satisfactorily any seriess
investigations that might be called for. :
It was urged that these requisites could probably be best secure
by the establishment of the proposed Mechanical Laboratory i
connection with this Institute.
Its central location, its special adaptation in plan and methods
instruction as a School of Mechanical Engineering, its extensiy
collections and their unexceptional character, the completeness o
its organization, and its thorough adaptatlon in all respects f( ﬂle Institute, not exceed- .
this kind of work, seemed to indicate this as the best possibl g 200 feet in length and 50
location for such a new department as that proposed. f' in breadth, upon which
It was considered that such a plan would give to the countr new buildings required
an institution such as has never yet been organized, and o erected.
whose value would prove beyond estimation. That the accumula Mechanical Laboratory
tion of facts, the valuable application of science, and the direetly : has one of Richlé Bros.
practical bearing of the work which may be done, would in a com sile testing machines, of
paratively short time be productive of rich results. : acity of twenty tons,
It was thought that it would do most effectually that w which a considerable va-
which bas hitherto been too much neglected—the application of materials has Dbeen
scientific knowledge to familiar work and matters of busin . This machine was ex-
It would do much to close up the space which so widely separate 1 and tested at the ex-
the man of business from the man of science, and would lead toa on of the Franklin Insti-
far more perfect system of mutual aid than has yet existed. . at Philadelphia, in 1874.
It was urged that such an institution can do no nobler work both delicate and accurate. .
than that which, by assisting in the improvement of technical A sliding poise, not shown in the figure, has been added, which

ho s, and by the application of science to improvements in
“construction, aids in the development of the natural
of our country, stimulates the growth, in eAtent.and
n, of its most important industries, and contributes in so
¢ ways to the welfare of the people.
Trustees recognize fully the importance of bringing into
elose relations as possible the science and the 1ndustr1-al kno'wl-
@ of the country, and understand the effectiveness with which
workers in the two fields may aid each other. .
I establishing the Stevens Institute of Technology on its pres-
p]an, they felt that its success in the field of labor chosen
uld become an important element in securing this codperation
jence and labor, and ot theory and practice, by giving to the
a class of men who should combine as effectively as possible
: two important elements of successful training.
y recognize in the proposed plan a means of rendering the
of the college still more effective, and have accordingly
d the establishment of such a Mechanical Laboratory.
have transferred to the Director, to be held and used for
s benefit of the Laboratory, a small machine shop and tqo]s,
: d a considerable amount of apparatus, including several testing-
mes, steam-engine indicators, dynamometers, and other in-
unents, of a total value of about $5,000. They authorize the
of any available space within the buildings or upon the
punds, and set apart a strip of land adjacent to the buildings

TENSILE TESTING MACHINE. 20 TONS CAPACITY.
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greatly facilitates the usual tedious process of testing, and other
improvements, among them an attachment for transverse tests,
have been introduced. ,

The Laboratory possesses two autographic testing machines,
which were designed for the purpose of making unusually accu-
rate and extended researches.

These machines automa-
tically produce and record
a strain-diagram, which

" exhibits the strength,
duetility, homogeneous-
ness, elasticity, the limit
of elasticity, and the resi-
lience or shoclk-resisting
power of the metals tested
in it. This record is ex-
amined, its indications
entered in the record book,
and the strain-diagram
itself preserved for refer-
\. ence. The fractured sur-
faces or samples thus
. tested are exceptionally
valuable as indicating the
character of the material.
One half is usually sent
to the proprietor of the speci-
men, and the other half re-
tained in the cabinet of the
Laboratory. This method of
test has been adopted very
usually in the Laboratory,
and some thousands of spe-
cimens. are already (Janu-
ary, 1878) catalogued. The
machine was examined by a
special board of examination
detailed by the Navy Depart-
ment, and was commended by
SCOTT'S GEAR MOULDING MACHINE. them. It has received the

THE AUTOGRAPHIC TESTING MACHINE OF
PROF. THURSTON.*

* From the Scientific American,
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gold medal of progress of the American Institute,* and medals
of the Cincinnati Industrial Exhibition, and of the Centennial
International Exhibition, 1876.

Some interesting scientific work and some important discoveries
have been made with this machine.

The Laboratory possesses a machine constructed by the Messrs.
Fairbanks especially for tests of the transverse resistance of
materials of construction, cement testing, steam-gauge testing ap-
paratus, and also recording and transmitting dynamometers, an

FAIRBANKS® TRANSVERSE TESTING MACHINE.

excellent set of steam-engive indicators, apparatus for testing
fuels, lubricants, etc., and other valuable apparatus, with which
much work has been done.

The machine shop is fitted up with one of Sellers’ planers, a
Sellers’ lathe, a Star Tool Company’s lathe, Brown & Sharpe
universal milling machine, an upright drill, Tanite, Northumber-
land and Lehigh emery grinding machines, and other tools. The
driving engine is from the New York Safety Power Co.

# Sce Journal of Franklin Institute, 1873 ; Van Nostrand’'s Eng. Mag., 1873 ; Lond.
Engineering, 1873; Trans. Am Soc. C. E., 1874, et scq. ; ete.
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Tn the machine shop are built the autographic testing machines
for metal, and the oil testing machines already illnstm‘ted, a
variety of model work, and such work as is required for the
Mechanical Laboratory.

NN
NN
NN

SAFETY SECTIONAL BOILER. ROOT STEAM ENGINE CO.

In addition to the above,a large number of models, drawings
and photographs of bridges, locomotives, and other constructions
have been received from many friends of the Institute.

COLLECTIONS IN THE DEPARTMENT OF DRAWING.

A set of Models of Problems in Descriptive Geometry, of wood
and metal, from Schroder, of Darmstadt. A set of Olivigr’s
Models, with brass frames and silk cords, and a large collection
of Model Drawings of subjects in Mechanical Engineering and
Architecture, as also a large collection of all such drawing instru-
ments as are desirable and not included in the simple sets
required by each student.

COLLECTIONS IN THE DEPARTMENT OF
CHEMISTRY.

The collections of the Chemical Department may conveniently

be classified under four heads :
I. Cabinet of Minerals, Rocks, Fossils, Economic Minerals, and

Models of Crystals.
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IT. Cabinet of Ores, Metallurgical Products, and Models of Fur-
naces. Y

III. Cabinet of Chemical Substances, arranged according to
their chemical relationship, and Cabinets of Applied and Indus-
trial Chemistry.

IV. Museum of Apparatus pertaining to Chemical Physics and
to Theoretical and Applied Chemistry.

i

The Cabinet of Minerals comprises 5,500 specimens. They are
divided into six collections.

1. Systematically classified, according to the chemical and crys-
tallographic nature of the substances.

2. Large specimens, showing the including rocks and the asso-
ciation of minerals.

3. Unclassified and unlabelled substances, for use by students
in the determination of minerals.

4. Tithological: 100 specimens, systematically arranged, of the
rocks of Europe.

5. Geological: 500 specimens, systematiecally arranged, of the
characteristic fossils of the geological formations.

6. Building stones employed in the United States.

A sufficient number of models of erystals has been obtained to
illustrate the crystalline form of the most important mineral
species, and to elucidate the science of erystallography.

During the past year very extensive collections have been made
in that district of New Jersey in which the Institute is located,
and duplicates sent to many of the colleges in this country and in
Europe.

II.
In process of formation.
100E;

The Cabinet of Chemical Substances comprises specimens of
barium, strontium, palladium, se]enimn, titanium and the rarer
metals generally, in the elementary condition ; also, all the com-
mon and many of the rare metallic salts. A sufficient number of
specimens, illustrating the application of Chemistry to the arts,
has been procured to lay the foundation of a Cabinet of Technical
Chemistry, and the attention of manufacturers who may desire
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to deposit, in a public place devoted to Technical Science, speci-
mens of their products, is particularly called to this important
collection.

IV.

Apparatus for burning phosphorus in oxygen ; acid and cobalt
bottles for testing ; liquefied carbonic acid in strong glass tubes ;
Scheibler’s apparatus for determining the quantity of carbonic
acid in bone-ash ; carbonic acid generators ; sulphuric acid desic-
cating pans; Hofmann’s hydrochlorie acid apparatus ; acidimetry
jars, graduated from 100 to 1,000 c.c. ; sulphuric acid generators ;
phosphoric acid generator ; phosphorous acid generator ; pipettes
and siphons of various sizes, for acids and alkaline liquids ; adap-
ters, straight and curved ; alcoholometers of various standards,
with jars and cases ; alembics ; carbonic acid
apparatuses of Wetherill, Fresenius, Will,
Berzelius, Rose, Mohr, Geissler, and Kipp;
alkalinieters of Molr, Leslie, Descroizillé and
Gay-Lussac. L

Hofmann’s apparatus for decomposing am-
monia ; ammonic chloride apparatus; blow-
pipe anvils; arsenic apparatuses of Marsh,
Tresenius, and Mitscherlich ; arsenic tubes;
Becker’s balances ; scales of various sizes; col-
lodion balloons ; barometer tubes ; beakers of sorwany's apranarvs ror
Griffin’s and of German form ; bell jars ; hand PEooos=e IR
and foot bellows; blast-lamps; blowpipes ; oxyhydrogen blow-
pipes ; hydrogen blowpipes; boltheads ; burettes of Gay-Lussae,
Geissler, and Mohr; Erdmann’s floats; burette holders and clamps;
Warmbrunn and Quilitz’s Bunsen burners ; De Saga’s Bunsen
burners for spectroscopic work ; Leppin and Miische’s self regulat-
ing burner; compound and rose burners ; Professor J. Lawrence
Smith’s burners; calorimeter; capsules of Berlin and Meissen
porcelain ; casseroles; Plattner’s borers, various patterns; caleie
chloride jars and tubes ; chlorine generators ; platinum and porce-
lain boats for ignitions and combustions ; furnaces for organic
combustion ; combustion tubes; magnetized bars and compass
for determination of minerals; Liebig’s condensers of glass, tin,
and brass; sulphurous acid condensers, straight and U-shaped,
with stopcocks; generators of small quantities of gases; plati-
num cones for Bunsen’s pump ; connectin g-tubes—straight, curved
plain, bulbed—with safety tubes and T joints ; cork borers, knives,
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and presses; ecrucibles, Hessian, iron, plumbago, royal Berlin,
Meissen, and platinum ; crucible mounlds and supports; crucible
tongs; eryophori; crystal drainers ; crystallizing dishes of poree-

COLOR COMPARATOR. LEEDS,

lain and glass; cupels; cupel moulds; cylinders, graduated and
stoppered ; collodion flasks; deflagrating covers; globes, jars,

OZONE BY ELECTROLYgSIS. LEEDS.

stands and holders ; desiccators, of bell;jar pattern, Schrotter’s
pattern, and with ground-glass caps ; dialyzer ; cutting diamonds ;
diamond mortars for crushing minerals; digestors, royal Berlin
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and Meissen ; ivon dippers and ladles ; displacement apparatus of
various patterns; Dobereiner’s lamp, dropping
pipettes, drying baths and oven; elutriators; diffu-
sion apparatus; ether still; eudiometers.

Hofmann’s lecture eudiometers; assay flasks;
round and flat-bottomed glass, copper and iron
flasks ; foreeps, funnels, cupel furnaces, galvanic
batteries, gas bags, pressure boards, gas bottles ;
Kipp’s gas generators; Bunsen’s mercurial gas-
ometer; gas pistols, gas tubes, Geissler tubes;
glassblowers’ tables; glass plates for analysis of
colored flameés; goniometers of Haiiy, Wollas-
ton, and of Mitscherlich, improved by Groth ;
blowpipe hammers; Von Kobell’s scales of fusi-
bility ; Mohr’s scales of hardness; hydrometers
for acids and alkalies, beer, wine, milk, ethers,
alcohols, oils, and saline solutions; of Beaumé’s
| i and Twaddle’s scales ; universal for specific gravity
moryany’s teervre Of liquids lighter and heavier than water ; igni-

BUPIOMETERS.  tion tubes; Hofmann’s improved lecture apparatus
for elecirolysis of water, hydrochloric acid, ete.; jets of glass
and brass, various patterns; platinum retort, with platinum funnel,
condensing-tube and receiver; graduated flasks; mercury troughs;
mixing capsules; agate, glass, and iron mortars and pestles;
Wedgewood mortars ; muffles; Will’s nitrogen bulbs; nitrous oxide
generators; photographie dishes and baths of glass, porcelain, and
india rubber ; nipper taps; pipettes, straight, bulbed, eylindrical,
plain, graduated, and of constant volume.

Hofmann’s apparatus for analysis of hydrochlorie aecid; plati
num dishes; Sprengel’s mercurial pump ; pneumatic troughs, tin
and glass; single barreled air-pump, for use in organic analysis ;
potash bulbs of Geissler, Liebig, Mitscherlich, and Mohr; precipi-
tating glasses; bi-
sulphide of carbon
prisms; retorts, plain
and tubulated ; rings
—straw, brass, iron,
and glass of various
sizes ; rubber tubes,
corks, sheets, cylin-
ders, and cones of
various description ;

JIOFMANN'S APPARATUS FOR ANALYSIS OF HYDROCHLORIC ACID.
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sieves of hair, brass, bolting-cloth, ete.; spatulas of glass, horn,
porcelain, and platinum, of various sizes and patterns; Hof-
mann’s lecture apparatus for demonstrating the composition of
hydrochloric acid ; specific gravity bottles ; spectroscopes (Haw-
kins & Wale) for direct vision, and De Saga’s spectroscope, charts,
and stands; stills (large) for the manufacture of distilled water—
small, for special purposes; stop cocks, glass and brass, of various
sizes and patterns; Hofmann’s lecture apparatus for synthesis of
carbonie and sulphurous acids ; burette and pipette stands, various
patterns; retort and apparatus stands, various patterns; tanks
for absorbing media and lantern; cathetometer; test-tubes, vari-
ous sizes; test-tube racks and holders, various patterns; ther-
mometers, Fahrenheit and Centigrade; tongs—cupel, crucible,
iron, German silver, and platinum;
triangles—glass, iron, porcelain, fire-
clay, platinum ; tripods—iron and
brass; tourmaline pineers; various
water-baths ; washing-bottles, varions
patterns ; water-bath at constant
level ; Jolly’s spring-balances ; Hof
mann’s apparatus for eudiometric
analysis of water, marsh gas, and
olefiant gas; Hofmmann’s apparatus
for volumetric analysis of hydrochlo-
ric acid, water, and ammonia; Hof-
mann’s apparatus to demonstrate the
constancy of proportion between the
elements of water.

Hofmann’s apparatus to demonstrate the proportion between
the volumes of hydrogen and oxygen in water ; Hofmann’s appa-
ratus for demonstrating the equality of simple and compound
gases under equal variations of temperature and pressure.

HOFMANN’S APPARATUS FOR VOLUME-
TRIC COMPOSITION OF WATER.

LIBRARY.

The library is constantly receiving accessions, as full sets of
the various scientific journals and proceedings of societies can be
obtained.

It already contains, in addition to the various standard works
on science and engineering in English, F'rench and German, full
sets of the Philosophical Transactions of the Royal Society, The
Proceedings of the Royal Institution, The Comptes Rendus of the
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French Academy, and Transactions of various other societies.
Also, the Philosophical Magazine, Taylor’s Scientific Memoirs,
Engineering, The Engineer, The Mechanic’s Magazine, Iron,
Cosmos, Les Mondes, Annales de Chimie et de Physique, Cheumi-
cal News, Silliman’s Journal, The Journal of the Franklin Insti-
tute, Nature, Poggendorff’s Annalen der Physik und Chemie,
Erdman’s Journal fiir praktische Chemie, Proceedings of the
Royal Society, Reports of the British Association for Advance-
ment of Science, Dingler’s polytechnisches Journal, Journal of
the Chemical Society, London, Workshop (Gewerbehalle), Quar-
terly Journal of Science, and Karl’s Repertorium. These are all
in full sets to date, and new issues are regularly received, as also
“is the case with all the American publications bearing upon gen-
eral science or the special subjects of Mechanical Engineering,
including the full series of specifications published by the Patent
Office.

anfribnfions fo SScience.

{@N account of the Institute would be far from complete without
Cib some notice of the work which has been executed in the
various departments in the direction of original investigation and
contributions to the progress of scientific knowledge. We there-
fore subjoin a list of papers published by the various members of
Faculty during the seven years of the existence of the Institute.

By PRESIDENT HENRY MORTON, PmwD.

Tug FLUORESCENT RELATIONS OF ANTHRACENE AND CHRYSOGEN. Chemical News,
vol. 26, p. 199; Philosophical Magazine,-vol. 44, p. 345 ; Poggendorff’s Annalen,
vol. 28, p. 292 ; Moniteur Scientifique, vol. 15, p. 353.

Tur FLUORESCENT RELATIONS OF A NEw HYDROCARBON FOUND IN PETROLEUM
DISTILLATES. Chemical News, vol. 26, p. 272; Phil. Mag., vol. 46, p. 89 ; Moni-
teur Scientifique, vol. 15, p. 356.

Trne FLUORESCENT RELATIONS OF CHRYSENE AND PYRENE. Chemical News, vol.
31, pp. 35 and 45; Moniteur Scientifique, vol. 17, p. 132,

FLUORESCENZVERIALTINISSE GEWISSER KOHLENWASSERSTOFFVERBINDUNGEN IN DEN
STEINKOHLEN UND PETROLEUM DESTILLATEN. Poggendorff's Annalen, vol. 155,
p. 551.

Tog FLUORESCENCE AND ABSORPTION SPECTRA OF THE [JRANIUM Sanrs.  In this
research Dr. H. C. Bolton, of Columbia Collége, New York, was associated.
Chemical News, vol. 28, pp. 47, 113, 164, 233, 244, 257, 268; Moniteur Scienti-
fique, vol. 15, p. 963; vol. 16, pp. 24, 305.

0N CERTAIN Basic Sitts or Urawivd. Chemical News, vol. 29, p. 17; Moniteur
Scientifique, vol. 16, p. 318.

APPARATUS AND METHODS OF OPTICAL PRroJECTION. Scientific American, vol. 29,
pp- 163, 184, 200; Cliemical News, vol. 21, pp. 231, 245 ; vol. 24, p. 92; vol. 25,
p. 251 ; Quarterly Journal of Science, No. 35; Poggendorff’s Annalen, vol. 157,
pp- 150, 396.—1872.

A New ForM oF THE BuxsEN BURNER. Chemical News, vol. 32, p. 251; Poggen-
dorff’s Annalen, vol. 156, p. 654.

Tug ToxicAL ErrEcts oF CARBONIC OXIiDE. Am. Gaslight Journal, March, 1878.

TaE PARAFFINES 1N COMMERCIAL * WATER-GAS.” In conjunction with Mr. W. E.
Geyer, B. 8. Chemical News, May, 1878; Moniteur Scientifique, June, 1878.
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By PROF. A. M. MAYER, Pu.D.

AcousTICAL EXPERIMENTS, showing that the Translation of a Vibrating Body causes
it to give a Wave-Length Differing from that Produced by the same Vibrating
Body when Stationary. American Journal of Science, April, 1872. Philosopli-
cal Magazine, vol. 43, p. 278. Poggendorff's Annalen, Bd. CXLVI. Comptes
Rendus, March, 1872. Nature, May 9, 1872. XKarl's Repertorium, vol. 8, p.
128.

'ON o NEw Foru oF LANTERN GALVANOMETER. American Jour. of Science, June,
1872. Plilosophical Magazine, vol. 44, p. 25. Karl’s Repertorium, vol. &, p.
133. Journal of the Xrauklin Institute, 1872.

ON A Precise METHOD OF TRACING THE PROGRESS AND OF DETERMINING TUE
Bousxpary oF A WavE oF CoNpuctED HEAT. American Journal of Science,
July, 1872, Philosophical Magazine, vol. 44, p. 2567. Abstract of the above in
the Journal de Physique, 1872.

REMARKS ON Dr. R. RaDAU’S PAPER IN DR. KARL'S REPERTORIUM, entitled, “ Re-

.+ ~ marks on the Influence of a Motion of Translation of a Sounding Body on the

.. Pitch of the Sound.” American Journal of Science, Sept., 1872. Karl’'s Reper-
torium, 1872.

ERRATUM OF THE ERRATA; or, ‘“ A Few Millions.” Nature, Sept. 5, 1872. Ameri-
can Journal of Science, Oct., 1872.

ON A METHOD OF DETECTING THE PHASES OF VIBRATION IN THE AIR SURROUND-
ING A SoUNDING Bopy; and thereby Measuring Directly in the Vibrating Air
the Length of its Waves a1 d Exploring the Form of its Wave-surface. American
Journal of Science, Nov., 1872. Philosophical Magazine, vol. 44, p. 321. Pog-
gendorff’'s Annalen, Bd. CXLVIIL, p. 278.

THE MANOMETRIC FLAMES OF DR. R. KON16. American Journal of Science, Decem-
ber, 1872.

ON A SIMPLE AND PRECISE METHOD OF MEASURING THE WaAVE-LENGTHS AND VELO-
" CITIES OF SOUND IN GASES; and on an Application of the Method in the Inven-
tion of an Acoustic Pyrometer. American Journal of Science, Dee., 1872. Phil-
osophical Magazine, vol. 45, p. 18. Poggendorff’s Annalen, Bd. CXLVIIL., p. 2817,

ON THE EXPERIMENTAL DETERMINATION OF THE RELATIVE INTENSITIES OF SOUND;
and on the Measurement of the Powers of Various Substances to Reflect and to
Transmit Sonorous Vibrations. American Journal of Science, Feb., 1873. Phil-
osophical Magazine, vol. 45, p. 90. Journal de Physique, 1873.

Ox tHE ErrectS OF MAGNETIZATION 1IN CHANGING THE DIMENSIONS OF IRON, STEEL,
AND BisMutH BARS; and in Increasing the Interior Capacity of Hollow Iron
Cylinders. Part I. American Journal of Science, March, 1873. Philosophieal
Magazine, vol. 45, p. 350.

ON A SiMpLE DEVICE FOR PROJECTING ON A SCREW THE DEFLECTIONS OF THE
NEEDLES OF A GALVANOMETER, and thus obtaining an ‘Instrument convenicnt
in research, and suitable for Lecture Experiments. American Journal of Science,
April, 1873. Philosophical Magazine, vol. 45, p. 260. Karl’'s Repertorium,
vol. 9, p. 65.
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ON tiE LFrFECTS OF MAGNETIZATION 1IN CHANGING THE DIMENSIONS OF IRON AND
STEEL BARS; and in Increasing the Capacity of Hollow Iron Cylinders. Part
II. American Journal of Science, Aug., 1873. Philosophical Magazine, vol. 46,
pe L77.

RESEARCHES 1IN Acoustics, PApEr No. 5, containing: 1. Experimental Confirma-
tion of Fourier’s Theorem as Applied to the Decomposition of the Vibrations of
a Composite Sonorous Wave into its Elementary Pendulum-Vibrations. 2. An
Experimental Illustration of Helmholtz’s Hypothesis of Audition. 3. Experi-
ments on the Supposed Auditory Apparatus of the Culex Mosquito. 4. Sugges-
tions as to the Fuunction of the Spiral Scalee of the Coclilea, leading to an Hypo-
thesis of the Mechanism of Audition. 5. Seven Experimental Methods of Sonor-
ous Analysis Described and Discussed. 6. The Curve of a Musical Note, formed
by combining the Sinusoids of its first six Harmonies; and the Curves formed
by combining the Curves corresponding to various ConsonantIntervals. 7.
Experiments in which are produced from the above (sec. 6) curves the Motions
of a Molecule of Air when it is animated with the Resultant Action of the six
Klementary Vibrations forming a Musical Note ; or is set in motion by the com-
bined action of ‘Scnorous Vibrations forming various Consonant intervals.
American Journal of Science, Aug., 1874. Philosophical Magazine, vol. 48,
p. 445.

RESEARCHES IN Acoustics, PAPER No. 6, containing: 1. The Determination éf‘ the
Law connecting the Pitch of a Sound with the Duration of its Residual Sensh-
tion. 2. The Determination of the numbers of Beats, throughout the musical
scale, which produce the greatest dissonances. 3. Application of these Laws (1)
and (2) in a New Method of Sonorous Analysis, by means of a perforated rotating
disc. 4. Decductions from these Laws leading to new facts in the Physiology of
Audition. 5. Quantitative applications of these Laws to the fundamental facts
of Musical Harmony. American Journal of Science, October, 1874.  Philosophi-
cal Magazine, vol. 49, p. 352.

RESEARCHES IN Acoustics, PAPER No. 7, containing: Experiments on the reflec-
tion of sound from flames and heated gases. American Journal of Science,
November, 1874. Philosophical Magazine, vol. 49, p. 428.

ON A NEW METHOD OF INVESTIGATING THE COMPOSITE NATURE OF THE ELECTRIC
DisCHARGE. American Journal of Science, December, 1874. Philosophical
Magazine, vol. 49, p. 47. Journal de Physique, 1875. A

A REDETERMINATION OF THE CONSTANTS OF THE LAw CONNECTING THE PITCH OF
A SOUND WITH THE DURATION OF ITS RESIDUAL SENSATION. American Journal
of Science, April, 1875.% 1

Tar HistorRy OF YouNG'S DISCOVERY OF HIS THEORY OF COLORS. American Jour-
nal of Science, April, 1875. Philosophical Magazine, Feb., 1876. :

ON PROPOSED RESEARCHES IN Acoustics. <American Journal of Science, April, 1876.

# Abstracts from the above papers on acoustics have been published in the English edition of
Helmholtz’s ‘ Sensations of Tone as a physiological basis for a theory of Music ;” also, Mr.
Alexander J. Ellis, F. R. 8. (the translator of the above.work), has recently published a lecture,
which he delivered before the London Musical Association, on the applications of Prof. Mayer’s
discoveries to the elucidation of the fundamental principles of musical harmony. T e T
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Tap DISCOVERY OF A METHOD FOR OBTAINING THERMOGRAPHS OF THE TSOTHER-
AL LINES OF THE SoLAR DISE. American Journal of Science, July, 1876.

Nature, August, 1875.

MAYER'S METHIOD OF OBTAINING THE ISOTHERMALS OF THE SoLArR Disg. Nature,
October, 1875.

RESEARCHES IN ACOUSTICS, PAPER No. 8, containing : ) ;
1. On the obliteration of the sensation of one sound by the simultaneous action
on the ear of another more intense and lower sound. ;
9. On the discovery of the fact thata sound, even when intense, cannot obliterate
serigation of another sound lower than it in piteh. .
3. On a proposed change in the usual method of conducting orchestral music,

indicated by the above discoveries. . R )
4. Applications of the interferences of sonorous sensations t(? dete’-rmmatxons 0

the relative intensities ¢f sounds. American Jour. Sci., 1876, vol. 1?., -

399. Philosophical Mag., 1876, vol. 2, p. 500. Nature, Aug. 10, 1876.

SXPERIMENTS WITH FLOATING MagsETS; showing the motions an.d arrange‘merl)t.s ixT
a plane of freely moving bodies, acted on by forces. of attraction and fxepu SICTG
and serving in the study of the directions and motious of the lines o ma.gne;lsc
force. American Journal of Science, vol. 15, 1878. Nature, vol. 18, 1878,
p. 457, :

On THE MINUTE MEASUREMENTS OF MODERN SCIENCE. A series of articles publishing
in the Scientific American Supplemeut in 1876, 1877, and 1878.

Licur: Vol. I of The Experimental Science Series for Beginners. D. Appleton &
Co. New York, 1877.

Soun®: Vol. IL of The Experimental Science Series for Beginners. D. Appleton &
Co. New York, 1878.

"Ox Epison’s TALKING PEONOGRAPH. Popular Science Monthly, April, 1878, Nature,
April 11, 1878. Karl's Repertorium.

3 i ienti rican
OBSERVATIONS ON THE TRANSIT OF MERCURY OF MAY 6, 1878. Scientific Ame

Supplement, May, 1878.

R 1oN.”  Ameri-
TRANSLATION, WITH ADDITIONS, OF PROF. DVORAK'S ACOUSTI(.} REPULSION
can Journal of Science, July, 1878. Philosophical Magazine, 1818.

Prof. Mayer wrote the following article§ for Appleton’s New
Cyclopedia : Harmony, Microscope, Music, Sound, .S)_)(’Ctl‘l.ll]],
Stereoscope, and Pyrometer. For J ohnson’§ Cyclopzdia .he con-
tributed the articles Diamagnetism, Magnetisin, and Radiometer.
" In February, 1872, Prof. Mayer deliver.ed a lecture, f‘ The Earth
a Great Magnet,” before the Yale Scientific Club, which was sub-
‘sequently published by C. C. Chatfield, Ne‘.v Have.n, and by Van
“Nostrand, New York. This work was reviewed 11.1 the London
Philosophical Magazine and in the New York Evening Post.
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Prof. Mayer has also contributed reviews of books and accounts
of scientific discoveries to the New York Evening Post, to the
Popular Science Monthly, and to Baird’s Annual Record of Science
and Industry.

By PROF. R. H. THURSTON, A. M,, C. E.

REPORT ON THE WESTFIELD STEAM BOILER ExpLosioN. Journal Franklin Institute,
1871.

ExpERIMENTAL STEAM BoILerR Exprosioxs. Journal Franklin Institute, 1872.

[MPROVEMENT OF THE STEAM ENGINE AND THE EDUCATION OF ENGINEERS. Journal
Franklin Institute, 1872.

BOILER EXPLOSIONS AT LESS THAN PROOF PRESSURES. Trans. American Institute,
1871-2. )

TRIAL OF STEAM TracTION ENGINES. Journal Franmklin Institute, 1873. Ecleetie
Eng. Mag., 1873.

TEMPERATURES, PRESSURES, AND VOLUMES OF CoMPRESSED AiR. Journal Franklin
Institute, 1874.

REPORT ON DIMENSIONS, CONSTRUCTION, AND PERFORMANCE OF THE STEVENS BAT-
TERY. New York, 1874.

TORSIONAL RESISTANCE OF MATERIALS. Journal Franklin Institute, 1873.
NEw APPARATUS For TESTING LUBRICANTs. R. R. Gazette, 1873.

Errect oF CHANGE OF TEMPERATURE ON RESISTANCE OF MATERIALS. Journal
Franklin Institute, 1873 ; Iron Age, 1893; Tron, }874; Practical Mechanic, May,
1874 ; Kclectic Eng. Mag., 1874.

REPORT ON THE BRrAYTON GaAS ENGINE. Iron Age, 1873.

INCREASED RESISTING POWER OF METALS UNDER STRESS. Journal Franklin Insti-
tute, 1873—4; R. R. Gazette, 1874; Tron Age, 1874; Scientitic American, 1873
Science Record, 1874; Eclectic Eng. Mag., 1874; Les Mondes, 1874; London
Engineering, 1873; Engineer, 1874.

ESTIMATING THE VALUE OF CoaLs. Journal Franklin Institute, 1874; Sci. Ameri-
can, 1874. ;

TestiNg METALS WITHOUT SPECIAL APPARATUS. Scientific American, 1874; Sci-
ence Record, 1873.

RUMFORD’S DETERMINATION OF THE MECHANICAL EQUIVALENT OF HrAT. Trans.
American Society of Civil Kngineers, 1874 ; Journal of Franklin Institute, 1874.

STRENGTH, ELASTICITY, DUCTILITY, AND RESISTANCE OF MATERTALS OF CONSTRUC-

TION. Trans. American Society of Civil Engineers, 1874 ; Dingler's Polytech-
nisches Journal, 1875. :
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BEHAVIOR OF METALS UNDER STRAIN, ic i ; g B 1
STrAIN. Eclectic Eng. Mag., 1874. VALves. Am. Machinist, 1877 ; Van Nostrand’s Eng. Mag., 18178.
CHARACTER OF METALS AS EXHIBITED BY THEIR FRACTURE. Scientific Am ‘

FON AN y il 18178.
1874; ITron 'Age, 1874; London Kngincering, 1874 ; Jour. App. Chem, B Feilrond Gazetto,

i i D i % ’s Cyclopeedia, ete, etc.
STRAIN DIAGRAMS, AND THEIR REVELATIONS. Sci. American, 1874, : rticles for the American Encyclopadia, for Johnson’s Cyclop : .

BIOGRAPHICAL SKETCH OF THE MESSRS. STEVENS. 1 i itute,
< ' TEVENS. Journal Franklin I‘nstltute, By PROF. Dr VOLSON WOOD.
ErriciEycy oF FURNACES BurNING¢ WET FueL. Trans. American Society of €

Engineers, 1874 ; Journal Franklin Institute, 1875. BRiDGES AND ROOFS, 250 pp., New York, 1872, Same revised.

MOLECULAR CHANGES IN METALS. Journal Franklin Institute, 1875; Sci. A
1875 ; Iron, 1876 ; Manufacturer and Builder, 1875.

& REVISED HpITION OF MAHAN'S CIVIL ENGINEERING. 589 pp., New York,

Ox THE NECESSITY OF A MECHANICAL LABORATORY. Journal Franklin 038, Johnson’s Cyclopadia, New York, 1875.

1875 ; Trans. American R. R. Master Mechanics’ Assoé., 1875. BATISE ON THE RESISTANCE OF MATERIALS. 314 pp., New York, 1875.

THE MECHANICAL ENGINEER: H1s PREPARATION AND His Work. New York S OF ANALYTICAL Mrcmantcs. (In press.) New York, 1876
. ) ) ) : : :

.
SEVERAL NOTES ON RESISTANCE OF MATERIALS AS AFFECTED BY TIME, ETC. Tn

5 1 OF AMERICAN EDITION OF MANGUS'S LESSONS ON ELEMENTARY MECHANICS.
American Society C. L., 1875-6-1. \ g

pp., London and New York, 1876.
REPORT ON MACHINERY AND MANUFACTURES AS EXHIBITED AT VIENNA,,_"

e INCIPLES OF ILEMENTARY MECHANICS. 351 pp., New York, 1878.
9 pp. Government Printing Office, 1875. X

INTRODUCTION TO THE REPORTS OF THE COMMISSIONERS OF THE UNITED STA1
THE INTERNATIONAL EXHIBITION HELD AT VIENNA, 1873. By R. H. Thurs
A. M C.L., Member of the Scientific Commission of the United Stdtes, Mem
of the Intexnntlondl Jury, Editor of the Reports.

By PROF. C. W. MacCORD, A. M.

RACTICAL TREATISE ON THE MOVEMENT OF SLIDE VALVES BY KCCENTRI@S.
ished by D. Van Nostrand, 1873. Intended for the use of students,
ditsmen, and mechanics ; being an examination by graphic methods of the.

N ) 2 N i S . N Y e " ’ .
ELevaTrioN oF Enastic Livmit BY STrAIN. Trans. Am. Soc. C. E., 1876; Van N of the eccentric, and of valves actuated by it, including the main slide,

‘trand’s Magazine, 1876; London Engineering, 1876.

engines, with the methods of constructing the valve-movement under
s conditions.

RaTE OF SET OF METALS. " Trgns. Am. Soc. C. E,, 1877; Iron Age, 187%; Di
Journal, 1871.
LuBricaTioN. Polytechnic Review, 1877. i OF BEVEL WHEELS. Relating to the nature, extent, and effects of the

in Tredgold’s approximation. American Artisan, July 19, 1873,
MECHANICAL TREATMENT OF METALS AND METHODS OF EXALTING THE
'

Limit. Metallurgical Review, 1871. EL GEARING. Explaining a correct mode of constructing the teeth, and

‘conditions of single and double tangency of the pitch surfaces. American

O~y A NeEw TyPE OF STEAM ENGINE. Am. Assoc. for the Advancement of , Sept. 6, 1873.

Journal of the Franklin Institute, 1877.

RACTING CENTROLINEAD. Description of a new drawing instrument, com-

N E 3 NNING AN NTIN i . y A
O« Ny Mirnon or [FrassiNg anD O Bibeuannii S ¢ a centrolinead and a protractor. American Artisan, June, 1874,

SEARCH INVOLVING THREE OR MORE KELEMENTS. Am. Assoc. for the As
« Science, 1877 ; Manufacturer and Builder, 1878. ARING. 1. Fundamental principles, with application of Hooke’s gearing
to bevel wheels. American Artisan, July, 1874,

CHARACTER AND ExTENT OF THE WORK OF THE U. S. BOARD APPOINTED T ’ . AT
" Inow, STEEL AND OTHER METALS. Am. Association for the Advancemen L Gearixg. II. Oblique wheel and raclir,va new device, applle.d in the con-
Science, 1877. n of the teeth of screw gearing; with a mode of constructing the screw
k. rack. American Artisan, August, 1874.

A HISTORY OF THE GROWTH OF THE STEAM EXGINE. 12mo. Internation
“ence Series.  D. Appleton & Co., New York, 1878; Popular Science
1877-8. i ~1 5

NG HYPERBOLOIDS. A geometrical demonstration of the velocity ratio,
th methods of constructing the surfaces under different corditions, tangent.
wlly or externally. ~ American Artisan, May, 187&.

endent exhaust, and cut-off valves, as applied to non-reversible, direct-.
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A New SysteMm oF LoBep WHEELS. I. The Logarithmic spiral as a rolling
with an extension of Nicholson’s method of drawing it. American Artis
1875.

By PROF. A. R. LEEDS, Pu.D.

SCOPIC EXAMINATION OF SILICATES. Am. Chem., vol. 3, p. 446. Annals of
A New Svstem oF Lopep Waerrs. IL Construction of unilobe, bilobe, fn Lyceum of Natural History, New York City.
interchangeable multilobes, from the logarithmic spiral ; also of pairs of
wheels, in which this curve is combined with the ellipse. American A
Dec., 1875.

 VOLUMETRIC DETERMINATION OF CHLORINE WITH STANDARD SILVER SOLU-
10N AND POTASSIC CHROMATE. Am. Chem., vol. 3, p. 290.

: ' PURIFICATION OF MERCURY. Am. Chem., vol. 4, p. 309.
ELLipTICAL GEARING. Explaining a method of approximating to the ellipse by
cular arcs, and of constructing the teeth of elliptical wheels. Scientific Amen
Supplement, Jan. 8, 1876.

PON ALizZARIN AS A TEST. Am. Chem., vol. 4, p. 333.

0N THE ALTERATION OF ALBITE AND THE GENESIS OF DEWEYLITE. Am. Chem,,
SHAPING MACHINES: THE “ SLOW ADVANCE AND QUICK RETURN.” Explaining vol. 4, p. 164.
geometrical construction of this movement as derived from * elliptical wi
from ‘ the pin and slotted arm,” and from * the vibrating lever.” With
parison of the three motions by means of velocity diagrams, and an exp!
of the mode of constructing the latter. Scientific American Supplement, 2
15, 1876.

OR? 70 THE BOARD OF WATER COMMISSIONERS OF JErsEY CITY, upon_the Fit-
iesa of the Waters of the Passaic River and of the Reservoir at Belleville, as a
“Source of Water Supply to Jersey City and Hoboken. 1872.

RIBUTIONS TO MINERALOGY, WITH ANALYSES OF: 1. A Hydrous Unisilicate a'p-
ymching Pyrosclerite. 2. Talc Pseudomorphous after Pectolite. 3. Leucaug.lte
from Amity, N. Y. 4. Mineral associated with Corundum and -approachmg
Ripidolite. 5. Moonstone from Media, Del. Co..- Pa: 6. Anthollte1 from the
“8tar Rock,” Concord, Del. Co., Pa. 1. Wernerite from Van Arsdale’s Quarry,
Bucks Co.,, Pa. Amer. Jour. Sei. [3], vol. 6, p. 22. 1873.

LessoNs IN MECHANICAL DRAWING. Describing the instruments, materials, ma
lations and principles, with a series of progressive exercises, and comp
structions for drawing Screw Propellers. Munn & Co. New York, 1877

The record also properly includes a mention of the followi
inventions, as growing out of and intimately connected with

¢ AVENTURINE ORTHOOLASE. Amer. Jour. Sci. [3], vol. 4, p. 443. 18172.
legitimate work of the Institute in this department:

e DISSOCIATION OF CERTAIN COMPOUNDS AT VERY Low TEMPERATURES.
" Amer. Jour. Sci. [3], vol. 7, p. 197. 1874,

‘THE PROTRACTING CENTROLINEAD. This instrument combines in itself a centroling

4.IroN TREMOLITE. Amer. Jour. Sci. [3], vol. 9, p- 229. 18756.
a protractor, and a device for drawing a series of tangents to a circle.

ITTHEILUNGEN AUS DEM CHEM. LABORATORIUM DES STEVENS InsTiTUTE OF TECH-
: %0LOGY. Notiz iiber Zinkwasserstoff. Reducirende Wirkungen des Wasserstoffs,
igpeciell auf Silbernitratlosung. Berichte der deutsch. Chem. Gesell., 9te Jahr-
~ gang, No. 16; Journal of the Chemical Socicty, 1876.

ELLIPTOGRAPH. A new instrument for drawing both ellipses and ovals, with an |
justment for varying the direction of the axes without moving the apparatus.

INSTRUMENT FOR DRAWING LEMNISCATES. A combination of links and levers
arranged as to draw lemniscate curves «f various proportions by continng
motion,

ISLARGED AND REDUCED PHOTOGRAPHS OF 200 FRACTURES OF ArLoys oF COPPER
“'vnm Tiy, BROKEN BY TRANSVERSE, LONGITUDINAL AND TRANSVERSE STRAI:\'S;
_ with Lecture illustrations of the same, accompanied by Catalogue and Physical
~ Description. For publication by the United States Board appointed to test Iron,
b;Swel, ete.

UPON THE WATER SUPPLY OF NEW JERSEY.—Chairman Comm. of New
Jersey State Sanitary Association upon Water Supply, New Brunswick, October,
1876, Proc. N. J. State Sanitary Association.

THE ODONTOSCOPE. An instrument for testing the action of the teeth of
detecting minute errors in their forms, aud ascertaining the effect upon thé
movements of displacement of the axes.

Horstixe MacmiNeE. A compact and simple hoisting apparatus, with a new
improved arrangement of differential gearing.

&

OBLIQUE RACK AND WHEEL. A new mechanical movement, in which the ra
moves obliquely across the plane of rotation of the wheel with which it gears

BUTIONS TO THE CHEMISTRY OF HYDROGEN. Read Aug. 24th, Meeting Amer.
Assoe. Adv. Science, Buffalo. American Chemist, Nov., 1876.

168 REDUCTION OF SILVER AT ORDINARY TEMPERATURES, IN THE PRESENCE
oF Free Nitric Acp.  Read Aug. 24th, Amer. Assoc. Adv. Scieuce. AmerT
 Chemist, Nov., 1876.

ELLIPTOGRAPH. A new instrument for drawing ellipses, in which the marking
is controlled by a bridle rod whose direction is always normal to the curve,
guiding the pen so that its blades move in the direction of the tangent,
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the Popular Science Monthly, the

RECENT PROGRESS IN SANITARY SCIENCE, Read Oct. 9th, 1876, N, Y. A I, and other scientific perlodlcals

Sciences. Amer., Chemist, vol. vii., 1877. Annals of the Lyceum o
History, N. Y., vol. xi,, November, 1876,

various papers to
‘and Mining Journa
e same time.

A NEw TEST-REACTION FOR ZING, AND OTHER LABORATORY NOTES,
11th, 1876, N. Y. Acad. Sciences. Amor. Chemist, vol. vii,, 9, 1877,

v

By PROF. C. F. KROEH, A. M.
: ificati d of teaching

: fication of Marcel’'s metho )

NEUE METHODE DER LISENOXYDULBESTIMMUNG IN SILICATEN, WELCHE IN A moditicn

WOHNLICHEN MINERALSAUREN UNLOSLICH SIND. Zeitschrift fiir Anal,

1877.

GERMAN READER.
s, Published by D. Appleton & Co., New York.
RESEARCHES IN SOUND. American Artisan, Nov. 23, 1872.
NotES UPON THE LITHOLOGY OF THE ADIRONDACKS. Read Dec, 11th, 187
Academy of Sciences. Amer, Chemist, vol. vii., 1877. Report of the i
of the University of the State of New York. 3 , 1875.

ice i ani T8,
‘ns oF MEASURING H1GH TEMPERATURE. American Artisan, Jan. 11, 18,

1x¢ Rops. Scientific American, August 16, 1873.

-
Awerics.  Excelsior Magazine, Chicago, December, 1873.
“ Scientific American,

DETERMINATION OF FERROUS OXIDE IN SILICATES. Read Jan. 8th, N. Y. Acaden
Sciences. Amer. Chemist, vol. vii.,, 1877,

ater Su Pl read eet i I N Q VE SPECTRUM ANALYSIS.
: ‘ ()\ f i : ]‘. b : o 1 DEVELOPMENTS IN UANTITATI
1pply, at m [ng of N. J. State Sa, I]l‘tal? 1\83’117 Pri 22, i 1873.

17th, 1877.  Journal of the Franklin Institute, March and April, 1878, | PROGRESS 1IN ELECTROMAGNETISM.
rican, Dec. 6, 1873.

The Gramme Machine, ete. Scientific

CONTRIBUTIONS FrOM THE LABORATORY OF THE STEVENS INSTITUTE OF TEel:
Proe. Amer. Chem. Soe., vol. i., 1878 ; including—I. Distilled Water; 1I.
Reagent; IIT. Color Comparator; 1V. Precautions in Nesslerizing; ¥
mination of Chlorine; VI. Method of Chlorine Estimation; VIL Estima
Chlorine after Distillation; VIII. Estimation of Nitrates; IX. New Meth
the Estimation of Nitrates in Potable Waters; X. Quantitative Estima
Color in Putable Waters; XI. Estimation of Nitric Acid by transformation i
Ammonia. r

eyETIC SPECTRUM. Scientific American, April 15, 1876.

s oy FrRENCH PRONUNCIATION. N()V.7 1877. Prin ed by means of Fdison’s

ric pen.

1oL Stupy oF THE FRENCH VERB, Feb., 1871.

.

: LB
(LASSIFICATION OF THE FRENCH IRREGULAR VERB. Sept,

PART oF REPORT OF THE BOARD OF HEALTH AXND VITAL STATISTICS OF HUDSO

i i »chanism,
SopNTIFIC READING. Selections from writers on Mathematies, Mechanism,
C1 s
N, 9., 1871,

hanical Drawing, Chemistry, ete. Ji anuary-June, 1877.

ANATYTISCHE BEITRAGE.  Zeitschrift fiir Anal. Chemie, 1878, oy GERMAN ProNUNcIATION. Nov., 1876.

NEW METHOD FOR THE ESTIMATION OF COMBINED CARBON IN IRON AND STEEL, GErMAN DECLENSIONS. Dec., 1876.
Amer. Chem. Soe., vol. ii. J i 0
g 3 PRACTICAL STUDY OF THE GERMAN VERB. Dec., 1876. .
ESTIMATION OF ALKALINITY AND ACIDITY IN NATURAL WATERS, Proc, Amer, Chem, ¥ Nov.,

<] N GERMAN Lectures on the Construction of Gelﬂl‘an Sentences.
GI GERMAN,

CONSTITUTION OF THE ATMOSPHERE. ATMOSPHERIC OZONE, COLLEGTION AND Pres;
VATION OF OZzONE. CRITICAL EXAMINATION 0F METHODS AT PRESENT 1N Usk 13
OzONOMETRY. NEW METHOD FOR THE GENERATION OF OZONE. ACTION
OzONE UPON THE COLORING MATTERS OF FLOwERS.. Annals of the N. Y. Aca
of Sciences, 1878. ‘

TRANSLATIONS.

ication
Work ON THE PLANING OF METALS. From the French, for publicatio
s >

the United States Board Appointed to Test Iron, Steel, ete.

Y ' Con-
Tow THE BXPERIMENTS IN PLASTICO-DYNAMICS SHOULD BE

. ences, vol.

xuEDp. From the Comptes Rendus des Séances de 1" Académie des Sci
L] g

DIscovERY OF NITRIC ACID IN NORMAT, URINE, AND UPON THE RESULTS OF AERA!
; 8], For the U. S. Iron and Steel Board.

AND OzONATION. Proc. Amer. Chem. Soc., 18178,

IN ANY Ernastic SOLID UNDER THE

SISTANCE
. 7HE WORK OF MOLECULAR RESIST Ve e

 INFLUENCES OF FORCES ACTING IN ANY GIVEN MANNER.

Professor Leeds edited the articles on chemistry and miner o
Jtalian of Giovanni Curioni. For the U. S. Iron and Steel Board.

ogy in the Scientific American during the years 1872-1876, and




60 STEVENS INSTITUTE OF TECHNOLOGY.

TaE StrAIN OF TRON. Lecture by Professor Leonhardt at the weekly meeting of the
Society of Architects and Knginecrs at Hanover. From the German. For the
U. S Iron and Steel Board.

Eiv Neves CuromatroP. Von Ph. Dr. Henry Morton. Into German. Published
in Poggendorff's Annalen der Physik und Chemie, Berlin. December, 1875.

FLUORE3CENZVERHALTNISSE GEWISSER KOHLENWASSERSTOFFVERBINDUNGEN Il‘i’ DEN'

STEINKOHLEN- UND PETROLEUMDESTILLATEN. Von Henry Morton, Ph. Dr. Into
German. Published in Poggendorff's Annalen, Berlin, 1875.

UEBER DIE FLUORESCENZ EINIGER FESTEN KONLENWASSERSTOFFVERBINDUNGEN IN
STEINKOHLENTHEER UND PETROLEUM-RUCKSTANDEN. Von Henry Morton, Pl
Dr. Into German. Published in Poggendorfi’s Annalen, Berlin, 1873, p. 292.

U~ NouvEAU CHROMOTROPE. Par Henry Morton, Ph. Dr. Into French. Published
in Quesneville’s Moniteur Scientifique, 1875.

ARUSTISCHE VERSUCHE zUM WKRWEISE DASS DIE WELLENLANGE EINES SICH
FORTBEWEGENDEN SCHWINGENDEN KORPERS VERSCHIEDEN IST VON DERJENIGEN
WELCHE DERSELBE VIBRIRENDE KORPER OHNE ORTSVERANDERUNG HERVOR-
BrINGT. Von Alfred M. Mayer, Ph. Dr. Into German. Published in Poggen-
dorft's Annalen, Berlin, 1872.

EXPERIENCES ACOUSITQUES TENDANT A DEMONTRER QUE LA TRANSLATION D'UN
CORPS EN VIBRATION DONNE LIEU A UNE ONDE D'UNE LONGUEUR DIFFERENTE
DE CELLE QUE PRODUIT LE MEME CORPS VIBRANT A POSITION FIXE. Par A. M.
Mayer. Into French. Published in the Comptes Rendus de I’Académie des
Sciences. Paris, 1872. Tome 74, p. 747.

UEBER EINE METHODE DIE SCHWINGUNGSPHASEY IN DER EINEN TONENDEN KORPER
UMGEBENDEN LUFT WAHRZUNEHMEN, ETC. Von A. M. Mayer, Ph. Dr. Into
German. Published in Poggendorff's Anunalen, Berlin, 1872. Vol. 28, p. 278.

UEBER EIN AKUSTISCHES PYROMETER. Von A. M. Mayer. Into German. Pub-
lished in Poggendorff’'s Annalen, Berlin, 1872. Vol. 28, p. 287.

Die BESTIMMUNG EINES GESETZES, WELCHES DIE TONHOHE MIT DER DAUER DER
ZURUCKBLEIBENDEN KMPFINDUNG VERBINDET, ETC. Von A. M. Mayer. Into
German. Poggendorff’s Annalen.

GEOMETRISCHE CHEMIE. Krste oder einleitende Mittheilung. Von Henry Wurtz.
Into German. Licbig’s Annalen der Chemie.

Rrcoo’s Coror Visioy. From the Italian. Scientific American, September 18, 1875,

Rr1cco’'s CHROMOSTROBOSCOPE AND SINGULAR IXPERIMENTS IN ELECTRICITY. From
the Ttalinn. Scientific American, April 1, 1876.

ANALYTISCHE BEITRAGE AUS DEM LABORATORIUM DES STEVENS INSTITUTE OF TECH-
NoLoGY. Vou Prof, Albert R. Leeds. Into German. Poggendorff’'s Aunalen.

Two BeAUTIFUL OPTICAL EXPERIMENTS. By Prof. Ricco. From the Italian. Scien-
tific American, March 2, 1878
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LA MAcHINE PARLANTE DE M. EpisoN. Prof. A. M. Mayer. Into French. Moni-
teur Scientifique.

DES PARAFFINES DANS LE * WATER-GAS” DU CoMMERCE. Par Henry Morton, Ph.
Dr., et Wm. Ii. Geyer, B. S. Into French. Moniteur Scientifique.

REPORTS.,

Puotoerapay AND LigHT. Coleman Sellers. Amer. Artisan, Feb. 8, 1873.
Oprics AND Painting. I. Rood. American Artisan, March 15, 1873.
Oprics AND PaiNtiNg. II. Rood. American Artisan, March 29, 1873.

SUNLIGHT AND ITS SOURCE. Morton. Scientific American, and also American
Artisan, May 3, 1873.

MOONLIGHT AND ITS SOURCE. Morton, American Artisan, May 17, 1873.

HyYDRAULIC MINING FOR GoLp. Silliman. American Artisan, May 24, 1873.

FLUORESCENCE. Morton. Scientific American, August 9, 1873.

THE MopkrN THEORY OF CoLORS. Morton. Scientific American, April 24, 1875.

LigHT FROM MECHANICAL FORCE. Barker. Scientific American, March 18, 1876.

MAGNETO-ELECTRIC MACHINES. Barker. Scientific American, March 25, 1876.

How TuE EARrtH 18 WEIGHED AND MEASURED. Young. Scientific American,
April 15, 1876.

Tar CorAL ISLANDS. Guyot. Scientific American, May 6, 1876.

TaE D1 CeEsNona COLLECTION. Goodyear. Scientific American, May 20, 18%6.

TEE MoON. . Young. Scientific American, May 13, 1876.

NITRO-GLYCERINE. Mowbray. Scientific American, May 27, 1876.

INDUSTRIAL APPLICATIONS OF CARBONIC AciD. Leeds. Scientific American, June
17,°1876.

MusicAL VIBRATIONS, Brackett. Scientific American, June 3, 1876.
HARMONY. AND Discorp. Brackett. Scientific American, July 15, 1876.
PORCI«;LAIN AND Porrery. Chandler. Scientific American, June 24, 1876.
OPTICS AND PHOTOGRAPHY. Morton. Scientific Amer.can, July 22, 1876.

PROCEKEDINGS OF THE NEW YORK ACADEMY OF SCIENCES. Scientific American,
Jan. 5 and Feb. 2, 1878.
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act knowledge of the principles deduced from copious examples,
d we attach no value to a minute knowledge of subtleties and
ceptions. The latter properly belong to an advanced college

Geography.—The examination will be in the most important
fries, cities, rivers, etc., most frequently occurring in the
I of the daily newspaper and in general history.
mposition.—An Essay upon some topic assigned at the time
f examination, and examined with reference to intelligible hand-
Titing, correct spelling, punctuation, and proper expression.
niversal History.—In the examination in Universal History,
ieh a knowledge of the great events of history will be required
iwill furnish a basis for subsequent instruction in Literature
the Philosophy of History.

ndidates for admission to the higher classes must be pre-
to pass a satisfactory examination in the studies previously
rsued by the class which they propose to enter.

Advanced students and men of science desiring to avail them-
es of the appliances of the laboratories of the Stevens Insti-
to carry on special investigations, may make arrangements
at end with the President.

The examination of applicants for admission, and the re-exami-
ation of students deficient at the end of the preceding college
ear, will be held between the hours of 10 A. M. and 2 P. M., on
S¢ptember 25th, 26th, 27th, 28th, and 30th, and October Ist,

t‘ .
N equinements for ¥ tmission.
¢

ﬁO applicant under the age of sixteen years will be admi
By the examination, unless the Faculty be satisfied that he
able to bear the burden of the Institute course without detriw
to his health, nor will any applicant under the age of sixte
allowed to enter his class unless his examination show proo
unusual proficiency.
The examinations will be on the following subjeets :
Arithmetic.—The preparation should be especially thorong
upon the properties of numbers, the operations in common a
decimal fractions, the methods of finding the greatest co
divisor, and the extraction of the roots of numbers. :
Algebra.—The requirements include simple equations, equa 0
of the second degree, and radicals of the second degree. '
The attention of instructors is particularly called to the il
portance of thoroughness in the solution of literal equa
homogeneous equations ot the second degree, and the mulf
cation and division of radicals. Previous examinations at th
Institute indicate that sufficient time has not been given to thes
subjects. :
Geometry.—The requirements include all of Plane Geo
(equivalent to six books of Davies’ Legendre). Not only s
the facts in the subject be committed to memory, but a thorough
logical process of reasoning should be insisted upon. 3
Trigonometry.—The examinations will be confined to the def
tions, the trigonometrical solutions of right-angled plane triangle
and the solution of oblique-angled triangles. '
English Grammar.—The requirements are a practical acquain
ance with the parts of speech, their relations, agreement, a
government; the proper use of tenses and moods ; the construeti
and arrangement of sentences. On all these points we desi

Students will please present themselves as early as possible, so
8 1106 to be hurried in answering their questions.

EXAMINATIONS.

‘Examinations in each department will be held in public at the
il of each term ; and previous to graduation, a special examina-
jon, also in public, will be had of the graduating class, and from
lie combined results of all these examinations the questions of
roficiency and qualification for degrees will be determined.

The transfer of a student from a lower to a higher class will
pend in each case upon the result of the examination of the
ir preceding the time of transfer, so that no student can pass
jom a lower to a higher class until he has given satisfactory
yidence of his proficiency in the studies of the former.
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hool. At the end of each session he will be credited with
articles returned in good order, while the cost value of those
ed will be deducted from his deposit.
the Drawing Department each student will be expected to
Lis own instruments and materials.

e student is advised not to make his purchases before coming

ficiency has been afforded in the final examinations, and upo e Iustitute, as arrangements have been made by which the

presentation of theses, as deseribed already. B articles can be had-on advantageous ﬁel’l{lb- e
. . o no rm.
Three years after graduation, an alumnus, whoshall have e fees are payable in advance, at the 13 d”"““ o e‘:c e i
ably pursued the practice of the profession, may, upon produe Lodging and commons will not be supplied in conuection wi

satistactory evidence of the fact, receive a post-graduate deg ¢ Institute ; but board, on reasonable terms, mdfy 11))e rea‘i‘:{
the title and the conditions of the conferring of which ha cured in pu\ate ﬁmnhcs in the city, at a cost of about eigh

been definitely determnined. lars a week. ; : ; e :
= ; : 2 ion to make a deposi
Five years or more after graduation, a second and a bi ¢h student will be required on admissio P

degree may be conferred where evidence of good profess ' 0 to meet }“cl(lellti.l:l expenses, such as thos.e for drawing
standing and of the performance of work of exceptional im ials or special chemical supplies. This del?osm can only be
ance or excellence shall show the candidate to be entitled to s idrawn when he graduates or leaves the Institute.

distinetion. .

In certain cases, however, graduates from other institutions 1 SCHOLARSHIPS.
meritorious students, of atleast two years’ standing may purs 4
.a special course, from which they may graduate, upon passi
requisite examinations, with the degree of Bachelor of S¢
and such graduates, on presenting a thesis embodying the resul
of original investigation in the subjects of chemistry and physi
may receive a further degree of Doctor of Philosophy.

DEGREES.

The Stevens Institute of Technology, as will be seen from
secondary title, and from the account of its general sco
plan of studies already given, is essentially a School of Mecha
Engineering, and will theretore confer upon its regular gradu:
the degree of Mechanical Engineer when due evidence of |

One scholarship each year is given to the graduate of the
vens High School who passes the best examinations at the
of the Spring Term.

lie candidates for these scholarships must have attended the
alar course in the High School for at least one year and be in
standing.

fhree scholarships each year are given to such graduates from
fhe public schools of Hoboken as are recommended by the officers
of the same, provided such candidates pass successfully the regu-
ir examinations for admission to the Stevens Institute of Tech-
;.ogy. - - !

A scholarship confers the privilege of attending the. entire
ourse of the Institute for four years, free of all charge for tuition,
vided, of course, the student holding the scholarship keeps up
n all cases with the standard of proficiency and good conduct
uired.

EXPENSES.

The fees for each year of the entire Course, for instruction
use of instruments, are one hundred and fifty dollars, for studen
at the time residing in the State of New Jersey. Those nofs
residing, (i.e.) coming across the river each day from New Y
orthe like, are charged seventy-five dollars extra. This discril
ination is made necessary by the clause in Mr. Stevens i
printed in italics, about, the middle of p. 4.

In the Chemical Laboratory each student will be supphed wit!
a set of reagent bottles; and an adequate quantity of chemica
and platinum vessels, agate, and steel mortars, ete., will be lo 9
to him from time to time, as his work may make their use " A prize in Chemistry, known as the “ Priestley Prize,” in honor
sary. With reference to other apparatus, he is at liberty to of the renowned discoverer of oxygen, was instituted in the year
nish himself from any dealer, or to borrow from the supp 877 by means of funds contributed by Mr. William W. Shippen,

PRIZE.
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_Rev. S. B. Dod, President Henry Morton, and Prof. Leeds.
income, amounting to twenty-five dollars, is annually bestow:
a prize upon the student who has most distinguished hir
the department of chemistry during the current year.

year 1877 it was awarded to Mr. John F. Kelly, of the el
1878; and for the year 1878, to Mr. William E. Jacobs
class of 1879 i

@@h@ @iunrm off %ﬂ[n%irumﬁmb

GYMNASIUM.

The large room formerly used as a lecture hall has beel |
up with all the appliances of a gymnasium, and is acces
all students of the Institute. Regular training under
structor can be secured by those desiring it.

IHE full course of the Stevens Institute of Technology oceupies
“the period of four years, each year being divided into three

' he next year begins Wednesday, October 2d, 187 8.

Sirst Term.

om the first Wednesday in October to the Saturday before Christmas.
ublic examination on the work of the term begins Friday, December 13th, 1878.

Second Term.

m Monday, January 6th, 1879, to Wednesday, April 9th, 1879.
lic examination on the work of the term begins Wednesday, April 2d, 1879.

Tird Term,
From Monday, April 21st, 1879, to the last Friday in June.
lic cxamination on the work of the term begins Wednc%day, June 18th, 1879.

Com mencement, Thursddy, June 26th, 18179.

e following days will be observed as Holidays:
anksgiving Day (First Ter m), Washington’s Birthday (Second

), and Decoration Day (Third Term).

DEPARTMENT OF MATHEMATICS AND
MECHANIOS.

It is intended in this course to give the student such a
ough knowledge of the several branches of Mathematics as
enable him to use thewn advantageously in the investigation
ctical Problems.

e course is arranged as follows:
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FIRST YEAR.

DEPARTMENT OF LANGUAGES.

The aim of this department is to enable our graduates, First, To
nderstand the French and German Languages when spoken.
gond, To avail themselves of the standard scientific and tech-
works in those languages. Third, To give them such ele-
ptary but practical acquaintance with literature, literary his-
g and philology, as may be best caleulated to engender that
ntal ecalture which marks the truly educated mau.

Jonsidering the limited time that could be spared for such
action, the arrangement of the course became a task of some
fculty. After deducting Saturdays, holidays, and also ten
73 spent three times a year in reviews and examinations, the
ole number of hours devoted per annum to langnages was
sund to be 360. This' makes 180 hours for each language to be
led among four classes. As there are also four years in the
se, 180 represents the whole number of lessons had by every
dent in each language. This makes forty-five per annum, or
f quite one a week, taking the whole year through.

was apparent that such an arrangement rendered it impossi-
s to acquire a practical speaking knowledge, as that necessitates
interrupted daily practice. It was resolved, therefore, to do
next best thing, viz.: to train both tongue and ear to fluency,

Review and conclusion of Algebra, review and conclusion of Geometry and
nometry, and Elementary Mechanics.

Teat-Books.—Ray’s Algebra, Part IT.; Schuyler's Geometry; Olney’s Trigonometr
and Wood's Elementary Mechanies. :

SECOND YEAR.

Analytical Geometry and Differential and Integral Caleulus.
Tewt-Books.—Wood's Analytical Geometry, and Courtenay’s Calculus.

THIRD YEAR.

Analytical Mechanics and Resistance of Materials, and Theory of Bridge Build
Teat. Books.—Wood's Analytical Mechanics, aud Wood's Resistance of Mate i

FOURTH YEAR.

First and Second Terms.—Theory of Bridges and Roofs, and Graphical Statics.
Tewt-Books.—Wood’s Theory of Bridges and Roofs; DuBois’ Graphical Staties.

DEPARTMENT OF BELLES-LETTRES.

The subjects included in this department will be presentet connection with other, and for us, more important points ef
under the general heads of Rhetorie, the English Language

; ; i ruction, thus enabling the student readily to wunderstand
English Literature, and History. Y nch and German when spoken, and to read them aloud with
' and correctness. The acquisition of a speaking knowledge.
will then be a mere matter of routine, easily accomplished by half
\year’s daily practice according to the Prendergast or the Heness-
veur method. Such connected practice would be feasible
her here nor in any other college where the alternation of .
lasses and studies is a necessity, while it can be easily accom-
plished after graduation.

In accordance with the principle just stated, various text-books
ave been tested. Among them are Otto’s French Grammar,
hapsal's Littérature Irangaise, Collot’s French Reader, Adler’s
rman Reader, ete.

Teat- Book.—Guizot's History of Civilizativn in Europe. 4 t was soon found that the study of French and German Gram-
took up too much valuable time and yielded no adequate
ts. It was therefore rejected as impraetical, and the instruc-
was made to begin directly with reading by the aid of a
nslation, according to Marcel’s method, modified as experience
vgested.

The time appropriated to these studies will be occupied, during the first year
Rhetoric.
Tewel- Book.—TITart’s Manual of Composition and Rhetoric.

The English Langunage will form the subject of the second year. It will be stu
under the following heads: The historical elements and development of the E
Language: its phonetic elements and logical forms.

Text-Book.—Fowler's English Language.

The third year will be occupied with English Literature.
Teat-Book.—Shaw's Manual. i

During the fourth year History will be studied.

Throughout the whole course original essays will also be 1
quired, embodying and illustrating the several subjects presente
Declamations, also, both original and selected, will be preparé
afford -opportunities for practical lessons in clocution and or
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The recitations are regarded rather as oppor-

of one’s own.
evice for ascertain-

To avoid confusi . -
g onfusion, the French language alone is first taken
ities for practice and instruction than as a d

]ﬂle entering class beginning with Collot’s Reader, which |
earn wi ! e ol
trqn]]“;]'th the Lelp of another volume containing an interli
q(ivesr]a)m lon and of a vocabulary of the conjunctions, preposi
d S sef :
2t s and other useful words ocenrring again and again
plan_y bpagc;.. hThe conjugations are learned according to a
» by which each separate word is in :
] S ) d is impressed h
e ‘ . ssed on the me
b5 :;Eolmptgy recalled. MSS. of this and other devices for
it t udy o langn.ages have been multiplied by the aid of Edi
E ric pen and distributed among the students
verv eff , il -3 ' 7
mq‘imgmeﬂf(‘);t has been made to facilitate study and impan
hm;d a th(;] m(l)lwled%e in a minimum of time ; while on the oty es was also deliv
roug ance of :- L‘
it e g ciqqsspgeoll;gl(;;nc(. ofl the work has been rigorous of languages and literatures,
1. Inclass,t ks are kept closed by the ]
Py S v the students, ai
S cad to them by sente i :
z nces, which they !
fluently and tr : ot tongt
ranslate orally. In this w a
. 118 way ear and t
effectually trained. T i i : : or il
. To avoid mistakes, which is b
correct them, the | g oy read il
; esson to be prepared is alway I
g ' : is always read twi
SS. e first time they keep thei
heir books closed i
the second tim : e book
ime, they follow the reading i
e ) ading in the book. I
ca;?s they repeat aloud after the reader., .
“v(jnex‘;, the same method is pursued with German. Asno bo
g at§ apted jco such a course existed, the ¢ I'irst German Readery
ently published by Appleton & Co., New Youk, has been :
pall;ed by the head of this department : ;-
ft 3 3 s . ‘
pre%lftl ﬁ:?le bOOLTj Roemer’s Polyglot Readers are used for the
8 il something more suitabl i
; e can be had. TI ‘
iy . ‘ it ad. 1ey cons
tllet ree volumes, the first containing a series of English extrae
ne 1 3 ] ) : ‘
Af(,tcloend th?r (larerman, and the third their French translatio 3
s the practical work in the lab i ins Wit L
the aboratories begins witl
! o labo gins with the th
20 ae;l :{ Ils :fcessmy to teach scientific reading before that timi
ab
I)rofessof me stu_dell'ltstto consult the foreign books, which th
S may indicate to them as i !
y ) sources of informati
the problems in i : o o
which they are engag
. aged. In Ge
Grundriss der Physi koo i o
ss de 1ysik und Mechanik, : i i .
MSS. containing extracts from qcienxtiﬁ,ctln(ltl]n e
' S > authors, are used fi
ULPOSe. ; y & o 9 2 9 i ort
p Tlhes‘? ‘Th.e latter are multiplied with Edison’s electric pen
P 1teclltat.10us throughout the whole course are almost entix:e] ]
tmm]iif xilth]c]osed books. The students listen, repeat an » :
il]SiS}(%((] 6n 5 g}tl'cf{)sels a good English idiomatic transl-lti,on i g Pl
, as 1t 1s believed that the stndy orei . ]
i e study of foreign I :
e : ,, en langna
us ‘mwade the most potent means of acquiring a gooﬁ ;:ognr

 proficiency.
construction of the German and French languages is

ained by lecture and practised by translations. There is not
or much of this; yet enough to enable students in the last
to write weekly, in French and German, reports of their lab-

=

ory work.

Phe Senior Class of ’76 and that of 77 read Souvestre’s ¢ Un

hilosophe sous les Toits,” and Eichendorf’s ¢ Aus dem Leben
Taugenichts,” by the aid of translations. A course of lec-

ered to them on the origin, progress, and
in which the prineipal epochs

' the world’s history in their beari

 were discussed.
pe new methods introduced have justified their permanent

doption, as they have enabled the class of ’79 to read the whole
the “Roman d’un jeune homme pauvre” and half of Eichen-

pff’s % Taugenichts” in their second year.
tment, whenever the time

1g out of the perusal
urse of the Institute

Finally, it is the practice of the depar
rmits, to introduce topics of discussion arisil
foreign books in class, and on which the co
affords no information.

FIRST YEAR.

Reading with the aid of Translations.
s Tnterlinear French Reader. Kroeh’s
el System. Training of the ear

* Iectures on the Study of Languages.
fullot’s Pronouncing French Reader. Collot!
. German Reader on a modification of the Marc

nd tongne.  Verbs.
SECOND YEAR.

the Construction of French and German Sen-
Readers and Rocmer's Polyglots.
der Physik and a Series of

Reading continued. Lectures on
ces. First and Second Terms, Collot's French
hird Derm, Scientific Reading from Blum's Grundriss

French Selections in MS3.
THIRD YEAR.

Scientific Reading continued. Kssays on Seientific and Technical subjects.

. [ssays continued. Business Forms.
- play. Lectures on Foreign Literature.

ings on literature and civiliza-.

German mnovel or play. French novel or
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DEPARTMENT OF CHEMISTRY.

- SECOND YEAR.

Lectures upon Chemical Physics and General Chemistry, with recitations
written Notes of Lecturcs and upon Fowne’s Physical and Inorganic Chemistry.
Watt’s Dictionary o
Chemistry. Wurtz’s Histoire des Doctrines Chimiques. Tofmann’s Einleitung i

Bools of Reference.—Naquet's Principes de Chimie.

die moderne Chemie. Eliot & Storer’s Manual.

THIR D X EAR:

First Term.

Qualitative Analysis, with Laboratory Practice.

Text- Book.—Eliot & Storer's Manual of Qualitative Chiemical Analysis.

Second Term.

Qualitative analysis, with Exercises in Blowpipe Analysis and the Determmatmli

of Minerals.
Text- Book.—Elderhorst's Manual of Blowpipe Analysis.

| Third Term.

Volumetric Analysis.

Analysis.

| by Rovalds, Richardson, and Watts. Crooke's Select Problems.
the original memoirs as the best sources of information.

ADVANCED STUDENTS.

Courses of study determined by special arrangement.

Metallurgy, with Quantitative Analyses of Ores, ete. Methods of Gravimetric and
Text- Books.—Greenwoed’s Manual of Metallurgy. Thorpe’s Quantitative Chemie
Books of Reference.—Will's Tables for Qualitative Chemical Analysis. Storer’ﬂ:
Dictionary of Solubilities. Dana’s System .of Mineralogy. Dana’s Manual of
“ Geology. Cotta’s Lithology. Cotta’s Treatise on Ore Deposits, edited by Prime,
‘: Metallurgy, edited by Crookes and Rohrig. XKnapp's Chemical Technology, edimdl
B 1 Avnales de
Chimie. Annalen der Chemie. Full sets of these and all other important journ:
are provided for consultation in the Institute Library, and the student is referred f to

THE COURSE OF INSTRUCTION.

THE DEPARTMENT OF PHYSICS.

\

This department offers the students every facility for the acqui-
ition of a thorough knowledge of Physics.

During the first year the first term is given to the study of the

nductive method of research, to the general properties of matter,
nd to inductive mechanics ; the second term, to pneumatics and to
lie laws of vibratory motions and acoustics; the third term, to
£ In the second year the first term is oceupied in the study of the
lications of the laws of heat to the action of leat engines and
meteorology ; the second term is spent in the study of light,
and the third is devoted to magnetism and electricity.
During the third year the Professor of Physics delivers lectures
on the modes of making precise measures. He shows application
these measures in the various departments of science, and
plains the construction, the methods of adjustment, and the
4 anner of using instruments in precise measmements.

} " The fourth year the student spends in the physical laboratories,
pursuing experimental investigations, schedules of which are pre-
wed for him by the Professor of Physics.
=3 In the organization of the Department of Physics two objects
e were sought: First, to give thorough instruction to the students
jy means of lectures and recitations on general physies, aided by
the most perfect illustrations, followed Ly practical experimental
sork in the physical laboratory ; and secondly, to advance knowl-
ge in this department of science by original researches, con-
cted by the Professor of Physics. This mode of work has been
eminent service to the student by causing a lively interest in his
adies as he verifies and extends, by his laboratory experiments,
e knowledge which he had previously derived from lectures and
ext-books ; while, at the same time, the discoveries which have

en made in this department by the Pr ofessor, have served as
al examples of the methods of conducting original investiga-
ons.
‘Phe degree of Doctor of Philosophy will be obtained only after
e laboratory work of the student has been approved of by the

Professor of Physics, and a thesis, embracing an original investi-
gation, has been laid before the Faculty.

The extensive cabinet of instruments which the Institute pos-
sesses, affords the student advantages which are nowhere equalled,
It would be proper to state in this connection, that the facilities
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of the laboratories and cabinets of the Institute will be extended
to advanced students who may wish to avail themselves of such
means in carrying out their investigations, on such conditions as
may be determined by arrangement in each special case.

DEPARTMENT OF MECHANICAL DRAWING.

In the organization of the Department of Mechanical Drawing,
the object aimed at was to make the course of instruction thorough,
practical, of direct utility, and comprehensive. The range of the
subject is by no means narrow, for setting aside free hand drawing
altogether, and considering only what can be drawn mechanically,
that is, by means of instruments and according to rigid laws,
this will be found to include a very large proportion of whatever
can be drawn at all. Perhaps the simplest exercises in this direc-
tion that could be suggested are farnished by the elementary
problems of plane geometry, from which naturally follow the more
complex ones of solid geometry and trigonometry. These in their
obvious applications to surveying and navigation, architecture and
mechanism, lead Dby insensible degrees to the development of
linear drawing as an exact science, which, under the general name
of Descriptive Geometry, includes the recognized subdivisions of
Architectural, Topographical and Mechanical Drawing, in the
usual acceptation of the latter as relating to working plans of
machinery, as well as the discussion of Shades, Shadows and Per-
spective. :

On the other hand, the requirements of many of the industrial
arts at the present day, are such as to necessitate the making of
accurate representations, not only of what already exists, but of
what is yet to be made. Both demand a knowledge of the prin-
ciples of the science of drawing, and the latter especially involves
a certain exercise of the imagination, in order to form clear physi-
cal conceptions of the paxticular design in contemplation, not only
in regard to its appearance as a whole, bat as to the relations and
proportions of its parts.

This ability to form a vivid and distinet mental image, as well
as to fix it permanently by accurate representations, though use-
ful to all, is more emphatically so to the Mechanical Engineer
than to one of any other profession. His path does not lie in a
beaten track; new problems are presented, new combinations and
expedients are to be devised, and he is daily called on, not to copy
the works of his predecessors, but to do what they have failed in
or have not attempted.
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These considerations have been kept distinctly in sight in the
conduct of this department from the first. The matter taught
and the method of teaching have been selected with the view of
giving the student a firm grasp of underlying principles, of devel-
oping and strengthening this imaginative power, and of giving
him direct practice in the application of both. The course adopted
to attain these ends may be briefly outlined as follows :

The foundation is laid by practice in the simple drawing of
lines, for the purposes of acquiring facility in manipulation of
the instruments. The first exercises are such geometrical con-
structions as will be of use in subsequent operations, arranged in
a progressive order ; attention to symmetry and proportions being
enforced from the outset, as the diagrams are not copied, but con-
structed by each for himself' from rough sketches.

This practice is confined to combinations of straight lines and
circular arcs only, until a fair degree of skill has been gained,
after which the training of hand and eye is continued by the
drawing of various curves constiucted by points and by tangent
arcs ; here again, those are selected which will be most frequently
met with afterward, such as the ellipse, and parabola, the involute,
the eycloid, ete. :

At this stage some explanation of elementary projections is
introduced. There are two modes in which this matter may be
presented : One, which at first sight appeais the more logical, is
to begin by cousidering the projections of a point in space, then
to take up in order those of straight lines, planes, curved lines
and surfaces. The other is to begin by making the projections
necessary to the complete representation of a solid olject of
simple form; as, for instance, a eube or a prism, bounded by plane
surfaces, placing it in various pesitions in relation to the paper,
and proceeding afterward to treat more complex objects in a similar
manuner. It is found preferable to employ the latter method first:
the relation between the drawings and the thing drawn is more
easily comprehended by the average mind when the latter is not
a mere abstraction, like a line or plane in space, but a definite and
tangible object ; and the student, already familiar with the opera-
tions of drawing such solids as the prism and the pyramid, the
cylinder and the cone, is the lLetter prepared to deal with abstract
considerations at a later period. When presented in this manner,
no difficulty is experienced with the simpler problems of the inter-
sections and development of these surfaces, and useful practice in
lire drawing is found in the construction of the varieus curves
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wings. TFor a machine must be planned in detail before finished
awings can be made of either the whole or the parts, the former
idently requiring a higher order of skill, while there is less of
the latter to be done, especially since the advent of the photog-
rapher, with whom it is idle for the draughtsman to attempt to
compete in the production of pictorial representations. Therefore,
bile it is designed to impart a thorough understanding of the
principles involved in making such drawings, comparatively little
‘time is devoted to their practical execution.

- The Mechanical Engincer plans machines, and these move;
‘conscquently the study of the laws of their motions is an import-
ant branch of his educ ation ; and it it properly given a place in
this Department, since to make the drawings of a piece of mechan-
ism implies the making of them so that cach part shall move in
‘harmony with the rest, and the depth of engincering disgrace is
reached when through any oversight one part interferes with
another. This study might also, especially when the more compli-
‘cated mechanical movements are considered, be regarded as a
branch of applied mathematics of the higher order. But, however
‘these laws may be investigated, this fact remains : that for the pur-
I)oses of the draughtsman the results must be translated into his
language and expressed in a graphic form—the ways of the analyst
are not his ways, and the algebraic formula must be replaced by
‘adiagram. Fortunately, however, these laws may be investigated,
ab least as applied to by far the larger and more importaut part of
‘the movements with which he has to deal, in his own language and
by his own methods. In this part of the course, therefore, the
Geometry of Mechanism is taught by graphical construction alone,
to the entire exclusion of algebraic analysis, practical exercises in
the plotting of mechanical movements, the drawing of the various
forms of spur, bevel, skew-bevel and screw gearing, the construe-
‘tion of curves representing varied motion and the like, being
introduced from time to time for the purpose of insuring thorough
familiarity with the laws and principles involved.

Further, the course includes some practice in actual planning.
A snbject being assigned to or selected by the student, he proceeds
to work it up as though already engaged in the active pursuit of
liis profession ; making first a skeleton diagram of the movement,
and sketching in the proposed arrangemeut of parts, he calculates
the strength and proportion of these,\tlms making the design an
exercise in the Department of Engineering and Mathematics, modi-
Afying the original plan when it is found necessary to do so by the

thus formed, while the imaginative faculty is brought into pl
by the very nature of these problems.

From the representation of these elementary forms as mere
ercises, the next step is to the drawing of parts of machines fro
actual measurements. The student is at once set to work as
draughtsman ; a model, or a part or the whole of some piece:
mechanism is asurrnul to him, which he is to study, to measar
to sketch, and finally to draw ; the requirement being , exactly a
if he were employed in the Drawing Office of an euolneerl
establishment, that he shall produce complete working plans, from
which the ouomal could be replaced were it destroyed. IIe thus
acquires some knowledge of details, and is taught to observe
closely, while at the same time his previously acquired skill and
information are practically applied. 3

Simultaneously with this, the study of Descriptive Geometry is
taken up as an abstract science, his previous acquaintance with
pm_]ectlom facilicating his progress here. The study of this seience
is not made an ultiinate objeet, but its practical applications bem
kept always in view, it is nade a means to an end, and that end
is the acquirement of' such a mastery of the lellL]ple of drawing
that the student shall be able to cope with an y problem when i
arises in the course of his practice. The identity of the operations
of Descriptive Geometry with those of Mechanical Drawing is
never lost sight of, and the problems are frequently put in a
practical form. This is not done exclusively, however, becanse
they afford, in their abstract study, the best possible exercise of
that imaginative power, which, enabling its possessor to see men-
tally what as yet does not exist, gives him most efficient aid in
planning new designs, facilitates the rveading of drawings, gives
solidity and relief to bare outlines, and serves as a mental stereo-
scope, of which the principles of Descriptive Geometry are the
lenses. The study of these principles is continued in their app]x»
cations to Shades and Shadows and to Linear Perspective e inig
connection with which the distribution of light and shade, and
the principles of Aerial Perspective as applied to the sh xdluo' of
mechanical objects are explained, and a little time is given to
practice in the execution of finished drawings. But the ability to
make elaborately shaded pictures is regarded as the least valuable
of the qualifications of a mechanical dranghtsman. Howeve
great his skill in this way may be, the accomplishment will serve
him but little in his professional carcer if it be acquired at the
expense of accuracy, or facility in the construction of working
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results of these calculations, then making drawings of each p: 8 is encouraged to think for himself, and to acquire vigor and
ty by giving expression to new ideas, and to attain the

in detail, and finally a general plan of the completed desig

general supervision being exercised over the work wlhile in ater and most direct utility of the whole, his practice during
ress, and hints and suggestions as to details and arrangeu course is made as nearly as possible to resemble that upon
o ich he will enter at its close.

being made as occasion arises.
It would be impossible to state in detail all that has been done

It should be stated in continuation, that much care is ta !
throughout the course to form the habit of correet judgment I carrying out the design above sketched; but it is proper, as
lustrating the results that have been accomplished, to mention

determining what drawings to make of any subject in band, ¢
how to arrange them most advantageously. Written instruet e of the more meritorious pieces of practical work in this De-
in regard to this are exceedingly meagre, and yet it is a very artment, executed by the students since its organization in 1871.
portant matter. The object of working plans is to show f was not, of course, to be expected that tangible results should
workman what to make and how to make it; and experient panifest themselves immediately, as from the outline given some
proves that it is very easy to produce drawings which are perfeetl ime was necessarily consumed in preliminary instruction, and
correct, and yet do not clearly illustrate the objects represen the class of work here mentioned is that belonging to the last two
The plans of a given piece of machinery should be such as to sho 1s of the course. The fact, however, that some, coming well
distinctly the form and dimensions of each part, as well as he pared from other Institutions to complete their studies here,
general arrangement of the whole, and they should do this with ere able to undertake work of this description from the outset,
the least possible expenditure of labor. The ability to decide, e at once an opportunity to test the working of the system
from a knowledge of the proposed design, just what drawings oposed ; which lLas been such, we think, as to entitle it to be
best adapted to attain these ends, to select the views whieh considered fairly successful.
be most explanatory, and to arrange them in the most appropri
order and relations, constitutes a very valuable and a compa
tively rare acquirement. Nothing facilitates the operations of
mechanic more than to have a set of working plans which are cle
easily read, and connectedly arranged, and it is almost as impot:
ant that the draughtsman should know just what to draw,as t
he should be able to draw it well. From the first to the last, the
fore, the student is taught the necessity of exercising Lis judgment:
in this direction, as well as care and forethought in all that he
does; in a word, he is led to put his brains into his fingers, and
every precaution is taken to guard against the common an
offensive heresy, founded on ignorance of the scope of the sciene e
in its entirety, that Mechanical Drawing is a simple matter of
rote and routine, and the draughtsman a mere animated machine,
to which a mind is supertluous, and having for its sole duty the
duty of making marks.
Summarily, then, the object of the course is not mereh to tea.clw
the student to 1ead and write certain set phrases of the graphic
language with ease and fluency, but to enable him to wield it with
power and for a purpose. He is taught not so much to memorize
as to compose; he studies the old masters, not to copy their
works, but to learn their methods and profit by their experiénce;f

J. A. HENDERSON, 1813.—Thurston’'s Machine for Testing Lubricants.
Complete and elegant design, with full sct of working drawings, at once adopted
in the manufacture of the muchine.

3

P. P. POINIER, 1874.— Friction Governor.

Design complete in general and detail, with highly finished drawings.

E 8. THAYER, 1874.—Anchor Hoister for Turret Ship.

Complete and excellent design, from which detail drawings have been made since
the death of the designer.

V. BACHMANN, 1875:—Foot Lathe (Original Invention).

Complete design, with full set of working plans.

V. BACHUMANN, 1875.—Models in Descriptive Geometry and Mechanism.

Two beautiful models illustrating the Pitch Surfaces of Skew-bevel Wheels, and
the Form and Action of the Epicycloidal Teeth of Spur-wheels. Made by the
designer for the Institute.

J, E. DENTON, 1875.— Wood's Rock Drill.

Complete and aceurate workiug plans, which were at once adopted in the manu~
facture, giving special satisfaction for their remarkable accuracy.

8. D. GRAYDON, 1875.

Drawings showing the difference between the True and Approximate Forms of
the Teeth of Bevel Wheels.

T F. KOBZLY, 1875.—Design for Model in Mechanism.

General and detail plan of model showing the Action of the Oblique Rack and

Wheel.
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A. R. WOLFF, 187 6.— Velocity Diagram.

- Curve showing the varying velocity in the Whitworth Shaping Machine Motion.
W. F. ZIMMERMANN, 1876.— Wood’s Rock Drill.

Working drawings of above for manufacture.

A G. BRINCKERHOFF, 1877.— Construction of Elliptical Gearing.

. I. COSTER, 187%.— Wood’s Rock Drill.

~ Working drawings.

L H. NASH, 1877.—Improved Foot Lathe (Original Invention).

- Design and working drawings in detail.

L H. NASH, 1877.—Screw Propeller with Increasing Pitch.

- Investigation and comparison of the developed curves in the cases of uniform
and accelerated increase of Pitch.

J. RAPELJ B, 1877.—Thurston's Machine for® Testing Lubricants.

General plan and detail drawings of the machines built by the Class of 1877 for
the Centennial Exhibition,

I. N. KNAPP, 1875.— Wood's Rock Drill.
General and detail plans, adopted in the manufacture, and giving perfect
fuction. ;

YOKICHI YAMADA, 1815.—AMdel in Descriptive Geometry.

Design and complete drawings of Model of Hyperboloids of Revolution,
along Two Lines.

J. CREMER, 1876.— M dification of Plan of Steam Engine.

Desizn and detail drawings. A roversible full-stroke engine to be transf:
into a non-reversible one with fixed cut-off.

H. DUANE, 1876.—Model in Descriptive Geometry.

Design and details of model illustrating the generation of Surfaces of Revol
with Right Line Klements.

B. P. DOW, 1876.— Model in Mechanism.
Design and details of model for drawing ‘‘ [nterval Curves” by continug
motion.

B. P. DOW, 1876.—Screw Iropeller.
Working plan and a highly foished drawing of a four-bladed propeller, 18
diameter, 27 feet pitch. :

J. KINGSLAND, 1876.—Thurston's Machine for Testing Lubricants.
New design and working drawings.

P. RAQUE, 1876.—Elliptical Gearing.

Accurately constructed, and finely executed, drawings of a pair of Illiptical
Wheels.

Very many of the drawings made from measurements of exist-
machines might justly be considered worthy of mention as
ing specimens of working plans that would be creditable to
perienced draughtsmen. So many, indeed, that it is out of the
question here to do more than to state the fact in a general way.
Nor is it necessary, since, although in no sense copies, they are
not examples of the kind of practical and original work which is
. RIESENBERGER, 1876.— Velocity Diagram. ‘ the distinctive feature of this scheme of instruction.

Accurate Dingram and finely finished drawing, showing th(.: action and the vary- In conclusion, it may be stated that in addition to all that has
ing »elri;c[s‘ 11n8 ;l;e “;Vh]'ltwgtl‘l lMotion; fortS‘lgl?I'Jing Machines. been alluded to, a great deal of miscellaneous work has been done,

v ;5 0. —ANCIOT NEIOL: Lrre p. Q! : 1 g s 0 .
i \getill‘(draw’infxs, and modiﬁeut(z)iines({fdesli/g:;s, foxl‘ fhe Anchor Hoister commen .” u -the i o d)n(.l Aot iy dmwmgs
e i ; specl.al purposes, the eqnstruc’mon qf curves for the graphic
G S qsizratloll of the _result-s o.f researc.hes in the Physical and Me-
Detail drawings of above for manufacture. anical Laboratories, making drawings to be engraved by direct
e NS s e nsfer, making drawings to be copied by photographic processes,
and making illustrative plans and diagrams for lecture room use ;

Design and working drawings for a Screw Force Pump, attached to the
Richlé Testing Machine of the Institute; also finely executed drawing of D opportunity being lost to make direct and practical use of skill
and knowledge already acquired.

&

same. [

E. B. WALL, 1876.—Designs for Car Frames. TexT-Books.—Lessons in Mechanical Drawin At o MacCord.
Original designs and plans for Car Frames. ? Descriptive Geometry. S Church

E. L. WILES, 1876.—del of oisting Apparatus. Geometry of Mechanism. Lecture§.
Design for Model of Differential Hoisting Gear. Sl 2t i o

g ide Valve and Eccentric........_ . MacCord.

B. L. WILES, 1876.— Thurston’s Torsion Machine.
Working drawings for Machine built by the Class of 1876 for the Centenn
Exhibition. ,

J. M. WALLIS, 1876.—MacCord's Odontoscope.

An instrument of which the object is to test the action of the teeth of
wheels. Design in general and detail, working plans and highly finished dra

ings.

DEPARTMENT OF MECHANICAL ENGINEERING.

’At the close of the second year the student will bé prepared to
enter upon the studies of the Department of Mechanical Engineer-
ng, which will occupy the principal portion of his time during the

remainder of his course.



82 STEVENS INSTITUTE OF TECHNOLOGY. THE COURSE OF INSTRUCTION. 83

The course of Instruction in Mechanical Engineering will com-
mence with lectures upon the nature of materials used in con
structing, locating, and operating machinery ; and the methods of
obtaining them and preparing them for use, so far as such instr
tion is not included in the Course in Technical Chemistry. The student will be informed ot the exact result to be attained,
uses to which each material is specially adapted are stated, the and of the conditions necessary and means available for reaching
methods of testing their quality and of preserving them from ‘it. He will then be expected to prepare his plans and to submit
decay are described, while the principles and practical conside ‘them to the Head of the Department, together with a report, oral
tions involved in the application of tools to the working of e or written, for criticism.
are exhibited in the workrooms of the Institute. i A “graduating thesis” will be demanded of the student at the

A Course of Instruction in the Strength of Materials follows, n close of his studies, in which he will be expected to exhibit his

which the laws determining the forms of greatest strength aré proficiency by designing and describing the construction and man-
‘agement of some machine, or in planning a manufacturing estab-

deduced from experiment, and applied in the solution of sueh
lishment, giving estimates of cost.

problems as arise daily in engineering practice.
In the illustration of this portion of the Course, samples exhib- The originals of these theses will be retained at the Institute,
- and deposited among the manuscripts of its library.

iting the various qualities of each material are placed before the
student for his inspection ; models and drawings illustrate the The workshop, fitted up with hand and machine tools, enables
the student to become practically acquainted with working ma-

methods of their preparation ; and specimens of materials, wronght:
into their strongest forms, impress upon him the principles already chinery, and will be made useful to the Institute by adding new
~models to its collection.

learned of the strength of materials, and their apphc‘mon in
These models, when well made, will be retained in the cabinets

design.
The mathematical principles and the theory of the strength HV ~ of the Department, as illustrative of the skill attainable Ly the
students, as well as of the principles involved in their construc-

materials are tanght in the Departinent of Mathematies.
The course is continued by the study, from the text-book and ~ tion. ;
lecture, of the Theory of Machinery, with detailed instructions in o (AT e PESIGIUR G A T S
the use of tools and in designing machinery and mill work; care. During the year just closed the students of the Stevens Insti-
being taken to call the attention of the student to such modifica- tute of Technology have done a considerable amount of work,
tions in design as are dictated by difficulties in forging, pattern: under the direction of the Professor of Engineering, and under the
making, moulding, finishing, and ¢ fitting up.” immediate supervision of the Professor of Drawing, in designing
Finally, the course is completed by a series of lectures and ~apparatus and machinery, and in making general plans and detail
Jlessons from text-books treating of the prime movers, accompa ~ drawing of bridge-work, ete., ete.
by exercises in planning and estimating the cost of machinery, The design of a steam anchor hoisting apparatus for the Stevens
mills, and manufactories. While studying heat engines, the steam - Battery was intrusted to one student, who produced a most satis-
engine is made a subject of special and extended investigation in factory plan and working drawings, laying out the work, and cal-
its principles, and in the details of design, construetion, and man- - culating the sizes of all its parts.
-agement, according to the best and most recent practice. ' Work has been done upon the plans of machines with automatic
Essays on professional subjects are written by the student at | registry, for testing the strength, stiffness, duectility, resilience,
.stated intervals during his course, in which he is expected to gi and the limits of elasticity of materials, and their homogeneity.
.concise and accurate statements of knowledge acquired by ' The plans of a machine for determining the value of various lubri-
-course of reading accompanying his regular studies. In some in- cants by the use, simultaneously, of: thermometrical and dynamo-
stances, reports and opinions relating to the merits of mechanical metrical measurements of friction, and the measurement, at the
devices or to the economical performance of machinery are d same time, of the pressure upon the bearing, have been completed
.manded, as an exercise of essential importance. '

Problems in design will be presented to the student atintervals
during the course, which will be made, as far as possible, similar
“in character to those which meet the Mechanical Engineer most
frequently in the practice of his profession.

il
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by advanced students, and the drawings of machines of dlﬁereut

designs are in progress.
Another student has designed a peculiar form of steam engme ,

governor, and others are at work upon steam steering apparatus,

and chimney, and the condition—whether wet or dry—of the
steam and the percentage of priming. The latter determination,
which is of essential importance, was first practically introduced

by the head of this department.
. An extended series of trials of mechanically compressed dust
fuel in stationary and locomotive boilers, in the shop and on the
- road, was made during the Spring Term of 1876.
During this year, steam engines were tested, large numbers of
 tests of lubricating materials were made, and several hundreds of
samples of metals and materials of construction, embracing every
- quality known in the arts, were tested in the testing machines of
the laboratory, in tension, by torsion, and by compressive and
transverse stress.

The amount of experimental work completed during the year
A 1877 was greater than during any previous year, costing about

$10,000, and including investigations of the strength of building
matermls and metals, of the value of lubricants, the composition of
var.ious commercial materials, test-trials of steam boilers, and
various special investigations for both public and private work.

Students have spent several days on steamers driven by the
largest class of beam engines, studying the operation and man-
‘ fmgiement of engines and boilers, taking indicator diagrams, exam-
ining the distribution of steam, and learning sizes and proportions
- of parts. Other students have paid especial attention to the sub-
ject of car framing, testing the strength of models of different
- types and testing frames of full size.
The Laboratory has done a large amount of work for the United
- States Board, appointed to test iron and steel, under the direction
- of the committees of which Professor Thur, ston is chairman.
Elaborate researches relating to the physical and mechanical
properties of iron and steel and of alloys of the now important
useful metals, of the effects of abrasion and wear of metals, and on
.~ the influence of temperature, have been made and projected.
An exhaustive series of experiments, including experiments
~upon the relative values of various lubricants, under pressures
reachmg as high as 1,500 Ibs. per square inch, has been carried on
in the laboratory with machines devised fox that purpose, and
- other equally novel and important work has been done.*
. Some investigations have been made of the composition and
- character of boiler feed-waters and iner ustation, for the United
States Commission appointed to investigate the causes of steam
boiler explosions, and for private individuals.

PROFESSIONAL WORK AND VISITS OF INSPECTION.

The students being instructedin Engineering have receiveda -
considerable amount of instruction outside the class rooms.
During the important trial of competing steam boilers at the 3
Annual Exhibition of the American Institute of the State of New
York, 1871,* the log was kept by selected students, under the
supervision of the Professor of Mechanical Engineering, who was ]
Chairman of the Committee under whose charge was placed the
management of the Machinery Department of the Exhibition.
The students pursuing the Course in Engineering were present
at the trials of Road Locomotives and Steam Road Rollers, at
South Orange, N. J., October, 1872,t keeping the log and assisting
in the conduct of the trials.
The log of the trial of a new form of steam engine has been
kept by the students of the Stevens Institute of Technology, indi-
cator cards being taken and all data entered on the log each half
hour.
They also attended the competitive trials of several forms of
Centrifugal Pumps, keeping the log under the direction of Profes-
sor Wood, Chairman of the Committee of Judges.
During the year 1873 they also assisted at the trials of a new
form of Gas Engine and of Air Compressing Machinery, and had
other valuable opportunities of acquiring, by experience and obser-
vation, this most important kind of professional knowledge.
During the year 1874 opportunities occurred to test Rotary En-
gines,t Steam Pumps, Steam Boilers and Water Works Machinery. -
During the year 1875 the mechanical laboratory was founded,
and students thus became possessed of additional means of be-
coming acquainted with materials and apparatus, and with ma-
chinery and manufacturing establishments, which have proven of :
immense value. ’
The mechanical laboratory, during the year 1875, conducted .;
ten test-trials of steam boilers of novel forms, and has since tested
others, determining their economic efficiencies and steaming
capacities, the character of fuel used, temperature of furnace, flues,

# Journal Franklin Institute, June, 1872,
+ Journal Franklin Tnstitute, January, 1873.
1 London Engineering, December, 1874.

.

* Railroad Gazette, 1878,
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Dynamometrical determinations of power required for driving

various kinds of machinery are made, and all kinds of work ap-
propriate to such a laboratory are done by employees carefully

trained under the eye of the head of the department.

The records of the mechanical laboratory are contained in ten

large record books, and include a vast amount of useful data and
valuable information accessible to all students.

The students are expected to take part in this work whenever

an opportunity offers, and to transfer to their note-books such

records as are valuable, where permissible. They are expected to ;
take. every opportunity to witness operations condueted in the

mechanical laboratory, and to lose no opportunity to become

familiar with this practical work, and with the knowledge to be
gained while assisting in these experiments, of the methods of 3
operation of machinery, and the processes of determining its
efficiency, and with the nature and properties of the materials of

construetion.

Several thousand dollars’ worth of apparatus were added to the

mechanical laboratory during the years 1875-6-7, and further
additions are proposed for the year 1877-8.

Visits of inspection have been made by students to the works ‘,

of the Providence Steam Engine Co., the Corliss Steam Engine
Co., the Root Steam Engine Co., the Morgan Iron Works, the
Brown & Sharpe Manufacturing Co., the American Screw Co.,
and to various grain-elevators, mills, and manufactories in New
York and other cities.

Visits have also been made to the steamers of the several trans-
atlantic lines, to steamships building in New York to inspect
their compound engines and other machinery, and to the Stevens
Battery, to examine into the construction of the iron hull and the
machinery of that powerful vessel.

Such use of time is considered to be as profitable as it is pleasant
to both students and instructors.

TEXT-BOOKS AND BOOKS OF REFERENCE.

Mahan, . . . . . Owil Engineering. | Rankine, Mill Work and Machinery.
Mosely, . . .Mechanics of Engineering. | Rankine, Steam Engine and other
Weisbach, . . e & Prime Movers.
Van Buren, Strength of Iron Parts of | Gruner, . . . . . o« OniSieis

Machinery. . | Fairbairn, Mills and Mill Work.
Shelley, . . . . Workshop Appliances. Knight, Mechanician and Constructor.
Wilson, = & w =% . Steam Boilers. | Tredgold, . . . . . S SCarcuas
Trowbridge, . 5 i Bourne, Treatise on the Steam Engine.
Vose.. .Manual for Railroad Engineers. | Clark, Manual for Mechamnical Engineers.

ist of %ﬁmﬂmﬁgﬁ.

STUDENTS OF FIRST CLASS.
CLASS OF 188l.

IERR0Y0, AUGUSTINE C.ovvvcenieonnnns e s o AR MR bl s i ¢ Mexico.
BUERINWALL, JOHN. o ceo et s sinsnninaanosnsesesssasuasioneaesasess New York.
BREATH, WILLIAM L. .....oviiieieocieesnnnaneanns R DR AR B G New Jersey.
ORONISE, ERNEST Lit o e oot vtnnveevnvannnavesessoseneaconaoannne New York.
DIDWORTH, FRANK. .. oo v onuvemonentss tobasiosnes sassiansassssess New Jersey.
BN R OBEIT 1106 o ots s 55/ 5 s sl sbels oia eiuince olaipis msielaisioiutaiotits sto s tha alotarotc New Jersey.
BIFFORD, CHARTES A oo cvvv s aonannnssescsaensannnnnnsnneansst New Jersey.
HAFF, HENRY Gr..vvnneuneoenoeooaeerenoesnumeaeeoonaacanccanes New Jersey.
BIAUSSTING, FERD. M. . Lo s ceiisii s s s am s oarsiiinteiaisisiare o/ oo o ale wionie o New York.
HERNZ, LOUIS M. ueeeennnoeranmananes soaensosinnannessosecns New York.
HTMPEREYS, ATEX. C.. ccineeireeneanaestuneconcsassssesasasees New Jersey.
| i DT S e e RO R New York.
MIEDING, DAVID Hio o oot ourctiveiaueeans sionionisniaisseisdasesnccias New York.
TADD, JAMES B.ituuunirieiinnarenleiinianianeeiecs ncecnansensy New York.
LEDERLE, FRANK. ¢ e\ onnenaeenoruneentoooecssannssesonsencanes Michigan.
MAGRUDER, WILLIAM T... c.civuevieenrieneneononnaaracceccncass New York.
MARTINEZ, BEMANUEL J. o vvoeeinonmonesasonenntotostonensomnacas New York.
OG- OVERN, TIDWARD .« s - e v e aensassiciosisiossss suss oonssoeabiomaassss New Jersey.
MERRITT, ROBERT N., Jr. . ooettiiiiiiiiiiiaaniiineieeee New Jersey.
MITLER, SAMUEL A.v.ueeevnonooonneasesensacnans e e New Jersey.
MILLS, FRANK P., JT.ouveiiinitninneiienianaiieiceeeonaanes Michigan.
MOORE; FENOS Lit.cvuvnnearonnnessentontontarenaucecannoacnancns Ohio.
MIOORE, . .. ..o e i et SR oo b O T Ohio.
MORTON, GEORGE. « v vvvvoancuesscsens R o i o New Jersey.
WGDEN, HENRY B. .. i o el iiiiaoes oo siianitionsies g s B New Jersey.
EOESEIENRY S0, coo. ot il i i ey R Eho o New Jersey.

. PrRACY, JOSEPH. . ... S L At s e MR DR ST o e Bl (ia T 0 California.
PUTNAM, JOHN C...oouuuneeennnenssoseasecueannusioneetaecanne Towa.
RmpLE, ROBERT M....... e O T n oL 0 G 00 Pennsylvania.
ROSENBERG, FREDERIO, JT...cuucerinnouneenntenceatennaoneannenns New York.
JBUDIGER, J. M., JL. o coiciiee s oo sssie st assioenses sisisaniasions ~....New York.
BPIES, ALBERT. .« cv s coconsencosacssaaassnsassesosesasscsnsanas New Jersey.

SPRAGUE, W. T.lotueeveonenronnoneseeneosaansnssasoeoncancnss New York.
STOCKWELL, NATH. S.0teuetvtonansancsontonusosonaeacssnsonoese New Jersey.
TATHAM, EIDWIN. o0 evenneannrenreareenecnansaeceoceoccnccenscnns New York.
VANATTA, HENRY.. . 000ns s 4l o St RO el e New Jersey.
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STUDENTS OF SECOND CLASS. i, TR SR LY SRS S e R e T P New Jersey.
BRuocKk, HENRY T....0 00 e e ot e e et e v el New Jersey.
CLASS OF. 1880. REREONNEVILLE, ARTHUL, Ly it 1 o aienisfonts o bl oot e abn sese s New Jersey.
BONDAGRORGE Mo e e s B G e e Michigan. ) e T W TN M A R e New Jersey.
BORCHARDT, JOHN. .. ...vn.r.... i St L S S New Jersey, R ERERICHARD. .0 oo o sl el e sl netis SO bR New Jersey.
BROWN aWHLBUR. Ve o 5k i 0 T e 0 S G, S SR e New Jersey. ~ GIBBS, ALFRED W.....ooviiiiins ittt I\zew Jomsey.
D SHIR Rr WAL REAR WIS R P Maryland. : E R, 010 0, L e el New Jersey.
B LoIarT AR EEODOREAT UGt L e T SCH New Jersey. EIAZARD, HENRY W.....niittiiiniiiiiiisieeie e Newadoicey.
EweNioaN Mer Bt WL ey ahy pom Sno it 8 T USRS Louisiana. - JONES, FRANK Poooovniiniiiii bl
R R AN G TN T it e e o e o S New Jersey. T, JNeE T SR R e R e .....New Jersey.
FOnTINS BV TAMB IR e SR e e 7 i NowiYond T ISk R e S I e e e s T New York.
KiyRsHEEDTEROTAND SUSNE e S S e Lo New York. , - NIOHOLS, FRANK B. ... o.ovveiiiiieiiiiiii New Jersey.
AT e A e e R e . New Jersey. e AN TIR i R R e i New Ji erse}i.
DARSONE Wi T ARD HE OSSR SR L ey ok T A S i Now Yore R AR O B S R R s 8 s G o Pennsylvania.
Wr i BN e e e e 0 SR L Nevw Yorl A ik T80k G e e R e R S R e New Jersey.
WIncoxpRRANRs L S L e L e Pennsylvania. THOMPSON, EDWARD Pt e New el
V00D AN D IR D e = atine Bl s e New Jersey. R oSt MR e R SR e U. 8. Colombia.
{ WIAENER, ROBERT v ivuvusie R T s o oo Ohio.

STUDENTS OF THIRD CLASS. ASSISTANTS IN MECHANICAL LABORATORY.

& E. DentoN, M.E., '75. Frank E. Ipern, M.E., '77.
CLASS OF 1879, el Rl " S

Epwarp A. UenLING, M.E., '77. ApaM RIESENBERGER, M.E., ’76.
AN, ANCLRTDE. W R o e SRR Maryland. -
GO R N S e R e New Jersey. . ASSISTANT IN PHYSICAL LABORATORY.
GO RRIER R NS e New Jersey. HVE  Ricmanns PASM. MDD
eSS EIENRY F S i e A T A e e S, New Jersey. Lt ! )
18NeR o s AN e et bR e e A s New Jersey. SUPFRINTENDENT OF WORKSHOP.
G R LT AT S T el e e e New York.
JACOBS, MO i AT D e de  TEREC s Lk e e N R e New Jersey. 1 ; SAMUEL HAWKRIDGE.
Vet ool oY ORFb T o Al s el s Ao S e PO e e Mexico. f
G A e e o ks S AR S SRR S S New Jersey.
KANGSLAND, SCHAR S Sk S sl S S BSOS 608 & e New Jersey. o L UE N T

HHANG Ty WO M Tt TR o R T G B B e e e R Maryland.

3 ' CLASS OF 1871.
LN G R T G N e L iy e o New Jersey. 0
1ER0T a7 SR S e e M A S ) S i el e S et ole New York. B NOKERHORE; ALY, Ghy MBS0 L0 it i s i st bl New York.
IROBBENSHEDWARDHE S s S e e e e T e O Oh}o. Tlow ; Desion foma Folencon it Hy Tt eI o aror)
SI\IITH, ARy TTO A G B R e e R e S R S B Ohio. Location : Wyllys H. Warner, Steam Heating and Ventilating, New York City.
N BT LS ) S0 A DD O S e i s s e b e e G o B B e B e B 6 £ Louisiana.
L TR M A N S e e T e e s B L Louisiana. CosSTER, MAURICE L, ME.......0vuuuns i e e A R S ey New York.

Thesis : On the Alloys of Copper, Tin, and Zinc.

STUDENTS OF FOURTH CLASS, Location : Erie Division, Michigan Southern R. R., Cleveland, O.

Ui simoyeg WA ] B S R B S e R e o A s New Jersey.
CLASS OF 1878. ¢ ;
! Location : Stevens Institute of Technology.
A Nz O RO AR e s L s New Jersey.
AFERS B R OWIN G S e el Louisiana. i EnpA R AN, MBS o e e o New Jersey.
1By NI EE I S S el S G h B i s G S A D o Thesis; The Gompetnd HEngine,
BIRCHARD, S M e e Call e R el o TR Rl S I e S B i Location : Mechanical Laboratory, Stevens Institute.
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NasH, LEwis H., ML.E. ...

Thesis ; Design for a Side-wheel Steamer.
Location ;: National Meter Co., Williamsburgh, L. L.

PIERCE, JAMES B, M.E
Thesis : Project for the Erection of a Bessemer Steel Plant.

ZLocation ; Sharpsville, Pa.

IR/ DR W QLN SN ot o e e e e e s R -

Thesis : Design for a Bridge across the Hudson at Poughkeapsie.

Location : Hopewell Junction, N. Y.

ROEERIE W AR TR e o e

Thesis : Direct Acting Steam Pumps.

Location ; Thos. S. Crane, Consulting Engineer, Newark, N. J.

UEHLING, EDWARD A., M.E

Thesis : Harvesting Machines.
Location ; Mechanical Laboratory, Stevens Institute.

VAN WINKLE, FRANKLIN, M.E

Thesis ; Plans for an American Silk Factory.
Location ; Consulting Engineer, Paterson, N. J.

CLASS OF 1876.

BREWER, SAMUEL B, M.E.......

Thesis : On Centrifugal Pumps.
Location ; Cranbury, N. d.

BuEkRrg, Jonx O., M.E

Thesis : Design for a Fifty Ton Overhead Travelling Crane.
Location ; Light House, New London, Conn., 1876.

CREMER, JAMES MORTIMER, M.E

Thesis : Review of Pumping Engines.
Location : Midvale Steel Works, Philadelphia, Pa.

HexNING, GusTavus C., M.E

Thesis : Suspension Cables of Brooklyn Bridge.

Location : Deltoid Compound Steam Pumping Eungine Co.’s Works, Brooklyn, L. I., 1876 ;

Edgemoor Iron Works, 1877 ; Brooklyn Bridge, 1878.

KEeNT, WILLIAM, M.E.....

Thesis : Project for the Erection of Two Blast Furnaces.

Location : Mechanical Laboratory, Stevens Institute, 1876-77 ; Assistant Editor American

Manufacturer and Iron World, Pittsburgh, Pa.

.New Jersey.

.....New Jersey.
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.Conneclicut. New Jersey.

....... sesesss e ceaae

KixasnaND, JosepH, M.E

Thesis ; Designs for a Paper Mill.
ZLocation : Franklin Paper Mills, Franklin, N. J.

RaquE, Painie E, M.E....... e v o e Al e e S N 6 Wi G E s ey

Thesis » Design for an Iron Foundry.
Location : Twenty-third Street R. R., New York City.

=
Newivonkd RIESENBERGER, ADAM, M.F......ocoeeinnnnn. Si e v o S o O New Jersey.
Thesis : The Screw Propeller, Principles and Practice.
Location : Mechanical Laboratory, Stevens Institute.
: L ATEERT W MEL, TSN e s et i e e TS
-Rew Jote Thesis : Transmission of Power by Wire Ropes.
Location : Engiveer Corps, United States Navy.
ERATTWEIN, ALFRED P, MLE. . ..ooiioeiianorss st s New Jersey.
. Wisconsin, Thesis : The Manufacture of Coal Illuminating Gas.
v Location ; Continental Iron Works, Greenpoint, L. L.
WAL, EveENE L, ME...........000 i 3 By A R e st 6.0 i 8§ New Jersey.

Thesis : On Apparatus for Extinguishing Fires.
Location : U. S. Geol. and Geog. Survey of the Territories, 1877,

fie D WARD B ML B T i e S New Jersey.
Thesis : The Principles of Car Framing.
Location ; Penn. R. R. Car Shops, Altoona, Pa.
.New Jersey. WALLIS, J. MATHER, MLE. .. ccooviiiiiioenncreecnneensns oov e Jlouisizna:
Thesis ; The American Beam Engine.
Location : Baltimore and Ohio R.R., Baltimore, Md.
Wites, EpwiN L., ME............. N b e B New York.
.Indiana. . :
Thesis ; Design for a Fifteen Ton Steam Hammer.
Location : Manufactory of Brick Machinery, Stony Point, N. Y.
Worrr, ALFRED R, ME,, USR.M.......coiiiinniien.n. s na .New York.
-Pennsylvania. Thesis : The Theory of Windmills. -
Location ; Asst. Engineer, United States Revenue Marine.
ZIMMERMAN, WiLLIAM F, ME............ TN s o G i New Jersey.

-New Jersey. Thesis : Design for a Dredging Machine. :
ZLocation ; Rogers Locomotive Works, Paterson, N. J., 1876-77 ; Mechanical Laboratory,

Stevens Institute, 1877 ; New York and Oswego Midland R.R., Middletown, N. Y.

CLASS OF 1875.
....Kentucky.

BACHMANN, VALENTINE, M.E.................

Thesis : Flouring Mills.
Location ; Mill Wright and Hydraulic Engineer, Indianapolis, Ind.
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DENTON, JAMES K., M.E.. .. T LA BT Sl o ¢ erevne. . Now Jersey.

THE STEVENS HIGH SCHOOL,

OR

Thesis » Theory of the Tractive Power of Locomotives.
Location, ; Assistant-in-charge of Mechanical Laboratory, Stevens Institute.

FEzANDIF, J. ) S ey SRR U o« Siele SR £
EZA\IDIF‘,‘ HECTOR, M.E New York. ACADEMICAL DEPARTMENT

Thesis : Heating and Ventilation of the New York Post-office.
Location ; Instructor of Mathematics, Fezandié Inst., New York City, 1877 ; Paris Exposi-

s OF
tion Correspondent of the Zron Age.

K gloatey W el sl oM s, b b 0 L0 L S .....Now York. THE STEVENS INSTITUTE OF TECHNOLOGY

Thesis : Sugar Refining Machinery.
Location : Mechanical Laboratory, Stevens Institute, 1875-7; Gillis & Geoghegan, Steam
Heating and Ventilating, New York City.

SORGE; “ADOLEH SMISEIEESE N ) e e e Mg TR e a8 ....New Jersey.

Trusters.

Mrs. E. A. STEVENS,
Wu. W. SHIPPEN, Esq.

Thesis : Design for a Fifty Ton Floating Derrick.
Location : West Point Iron Foundry, New York, 1876-7. Gliss & Williams, Presses and

Dies, Brooklyn, N. Y., 1878, Rev. 8. B. DOD, A.M
. Qe . 7 % 4

WAILEGREORGE B, MR, S 0 s e el e E et LSRR .....New Jersey.
Thesis: Wire Rod Rolling and Wire Drawing. i ﬂnﬁtmttﬂw.
Location ; Patent Lawyer, New York City.
Rrv. EDWARD WALL, A.M., PRINCIPAL,
Y PATAID VRO T ET AU RS R ceseeniieeeiea.. .., Japan, Latin, Greck, Rheloric, and Hislory.
\

Thesis: Design for a Turbine Water Wheel,
Location ; Professor of Engineering, Yeddo, Japan.

CHARLES F. KROEH, A.M,,
English Studies and German.
CLASS OF 1874.
JOHN R. PADDOCK, Pu.B,

Hewirr, WiLLiaw, M.E,........................................NewJersey. . .
Physiology, Natwral History, Latin, and English.

Thests ; Construction and Management of Roll Tra‘ns.
Location . Trenton Iron Company, Trenton, N. J.

JAMES E. DENTON, M.E,

EOINIER, (PP, oM B ST S sesressiiciiitiiiieeinau... . New Jersey. Mathematics and Mechunical Drawing.

Thesis ; Efficiency of Direct Combustion Engines.
WM. ERNEST GEYER, B.S,

Bost S EnNRy Ve SV R GG 0 T DR S e ++ve.....New Jersey. Chemistry and Natural Plilosophy.

"iesis : Plans and Estimates for the Construction of a Machine Shop for the Manufacture
of Stationary and Marine Engines.
Location ; Watson Manufacturing Co., Paterson, N. J. ., 1876.

DANIEL Dz LAMENON,
French.

CLASS OF 1873. ARTHUR F. EWELL,

HEeNDERSON, J. AUgustus, M.E,, U.S.N..... e A T T .....New York, Free-Hond, Drawing.
Thesis: Aero-steam Engines and their Utilization of the Total Heat of Combustion. 3
Location ; Delaware River Iron Shipbuilding and Engine Works, Chester, Pa., 187374 ;

Baltic Iron Shipbuilding Works, St. Petersburg, Russia, 1874-75 ;5 Engineer Corps, United States

Navy. .

B. B. BROWN,

Penmanship and Book-keeping.

* Deceased, 1876.
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JICHE Stevens High School is the Academieal Department of

the Stevens Institute of Technology, and its graduates are
prepared for admission to the latter. Pupils are also fitted for
College, and for commercial pursuits, instruction being given in
all the branches taught in Classical and Commercial Abcademies.
Its relations with the Stevens Institute give it peculiar advan-
tages in making use of science in the education of youth. The
appftmtus, and all the facilities of the Institute, are used in illus-
trating the elementary instruction given in Natural Philosophy
and Chemistry. The Students in the High School are also ad-
mitted to all the courses of popular lectures delivered in the
Stevens Institute.

All the instruction in the Physical Sciences, being illustrated
with experiments, the information is conveyed in a form which
fixes the attention, and develops the power of observation. The
facts and laws of Physical Science are embodied in the experi-
ments, as well as narrated and interpreted by the instructor, so
that the apprehension of them is more complete. So simple 27md
easy of comprehension are many of the most important truths of
Science thab, even at an early age, much of the greatest value
may be acquired, and, being then thoroughly assimilated, will
defend the Student from the false theories and deceptior’ls to
.Which all not sufficiently informed are now so frequently exposed
in various business relations.

1t has been also proved by experience that such instruction

develops a taste for refining and beneficial home employments,

which are of incalculable value in the moral trainin g of the young.

T.he branches taught in the several classes, and the order in
which they are studied, are exhibited in the following pages:
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COURSE OF STUDY.

FIRST CLASS.

Reading and Definition; Spelling, Dictation exercises; HEnglish Grammar; Decla-
mation and Composition, biweekly exercises; Written Arithmetic; Mental Arith-
metic; Geography; History of the United States; Natural History; Elements of
Book-keeping ; Penmanship, English and German; Free-hand Drawing.

ANCIENT AND MODERN LANGUAGES.

Tatin—New Latin Method. French.—Fasquelle’s Introductory French Course;
Collot’s Reader. German.

SECOND CLASS.

Reading and Definition; Spelling, Dictation exercises; English Grammar;
Composition and Declamation, biweekly exercises; Written Arithmetic; Mental
Arithmetic; Book-keeping; Geography, with Map-Drawing ; English History ;
Algebra; Penmanship; Free-hand Drawing; Natural History.

ANCIENT AND MODERN LANGUAGES.

Tatin—TLatin Lessons and Latin Grammar; Smith’s Smaller History of Rome.
French.—Otto’s Grammar; Collot’s Reader; Translations, French into English,

English into French. German.

THIRD CLASS.

Reading and Dictation Exercises; English Grammar; Physical Geography ; Com-
position and Declamation, biweekly exercises; Universal History ; Penmanship ;
Book-keeping ; Nattral Philosophy and Chemistry, Lectures and Recitations; Higher
Arithmetic; Algebra; Geometry; Mechanical Drawing.

ANCIENT AND MODERN LANGUAGES AND LITERATURE.

Tatin—Cesar's Commentaries; Virgil; Latin Prosody; Ancient Geography.
Greek.—White’s First Lessons in Greek; Goodwin's Greek Grammar; Smith's
Smaller History of Gréece. French.—Otto’s Grammar; Sadler’s Course of Versions;
Roemer’s Polyglot Reader (French); Conversation. German.

FOAURTH CLASS.

English Grammar; Dictation exercises; Composition and Declamation, biweekly
exercises; Universal History; Natural Philosophy and Chemistry, Lectures and
Recitations; Physiology and Hygiene; Astronomy ; Algebra; Geometry; Elements
of Trigonometry ; Higher Arithmetic; Rhetoric; Mechanical Drawing.
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ANCIENT AND MODERN LANGUAGES AND LITERATURE.

Latin.—Cicero's Orations; = Sallust; Ancient Geography. Greek.—Anabasis :
Homer's Iliad, two books; Smith's Smaller History of Greece. French.—Noel and
Chapsal's French Grammar; Roemer’s Polyglot Reader (French) ; Composition ;
Blements of Literature; Conversation. German.—Language and Literature,

GOVERNMENT AND DISCIPLINE.

In the government of the students, reliance is placed exclusively
on moral means. The punishments are demerits, admonition by the
Principal, suspension, and dismissal.

A copy of the Rules of Order is placed in the hands of each
pupil when admitted to the school.

REPORTS.

Among the means for securing order, punctuality and diligence,
great reliance is placed on a thorough and carefully administered
System of giading. The attendance, the deportment and the reci-
tations of each student are daily recorded. These records furnish
the materials for the monthly report to parents.

The Monthly Report is designed to give parents a comprehen-
sive view of the scholarship, deportment and punctuality in
attendance of their children. They are earnestly requested to
make it the subject of a careful examination, and of remark in
the family circle. They will thus stimulate their children to
greater diligence, and strengthen the moral force by which the
school is governed.

EXCUSES.

All excuses must be in writing from parents or a proper au-
thority at home. They are in all cases submitted to the Prineipal,
and returned with the Monthly Reports. No excuses are valid
for absence from a class exercise, or a failure to recite, except
sickness or absence from the city.

ACADEMIC YEAR.

The Academic Year, from the beginning of the Autumn Term
of 1878, will be divided into three terms, as follows :

Autumn Term—From the first Wednesday in October to the
Saturday before Christmas.
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Winter Term—From Monday, January 6th, 1879, to Wednes-
day, April 9th, 1879. : 5 ‘

S;')ring Term—From Monday, April 21st, 1879, to the last
Friday in June. : 1

The next Academic Year commences Wednesday, October 2d,
1878. FAC

The advantages to those who enter at the beginning of the
school year are obvious. Pupils are received, however, at any
time, if found qualified to join the classes in progress.

RATE OF TUITION.

The rate of Tuition is $150 per year, or $50 per term for pupils

in the Third and Fourth Classes, and $100 per year, or $33.33 per
P ils in the First and Second Classes.

teg‘;i‘: 5:5 1no extras of any kind whatever. Th(.l, charge per
term covers all the expenses of all brancl}es taug‘].Jt in the svch.ool

Payments invariably in advance. Pupils entering at any time
Withi.ﬁ four weeks from the beginning of a term are charged the;
full price. No deduction made for absence, unless on account o
sickness ; and only in such instances when thg ab.se.nce has ?on-
tinued for half a term. In such cases the loss is divided between
the school and the parents of the pupil.

FREE SCHOLARSHIPS.

Four free scholarships in the Stevens Institute of Technolqg:ly
are open to the competition of the graduates of the Stevens High

School.
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IN THE ACADEMICAL DEPARTMEN T.

ATTER, ROBRRTABHS R e i o e e e Baltimore, Md.
BONN, ERETZ ic) a5 vins o s fotmhats e e Rt S SR Hahlote ol nim o steie s el e e Weehawken, N. J.
BIRDSEYE, CHAS. B. oot ittt Montclair, N. J.
BODRIN, JOENIS "o Gr st us S ot SRt el e LA T . Hoboken.

BARNARD; JOENVEL S Vot e o i i S e s e New York City.
BARRY, DENIS W. oo oootivauannnsinessseaeesonnioveasentsns New York City.
COOKE, FREDERIOK W. .\ euevrvsrnstraasonescronesiasessns Paiterson, N. J.
CRARRK, WITLIA S e R e M L e s Chatham, N. J.
COE; LOUIS STEVENSON. o s cvesonneraneaessssscenens 5 2 ) Englewood, N. J.
CRANE BENTAMING Sl et e R il Morristown, N. J.
DILWORTH, WILLIAN < 2 'cs sie s s o sissiclumiate slsis s sl o a viniaimiiie s os Hoboken.
FRAENTZEL, FREDERICK . « +« -« s s e et iancsasssosasessonns Newark, N. J.

G RLLATEY ) Wi Bt e e it R L S e s Orange, N. J.
GUDEWITE, HBRMANN. s e el e w0 Hoboken.

Howns, ROBERTG -t oo R e e oo ool East Orange, N. J.
HACKETT, GEORGE F. oo imintcine it Jersey City Heights.
HODGSON, JOHN H. P .ieion et oiiiiameiie s iuenonaionins Hoboken.

HUDNGT) BRANKR L LR i e e s Orange, N. J.
JENKINS, FREDERICI . o« « s voie o siasinia ss tio e shs sisiaisisiesinisios o oiao Hoboken.

JOHNION A FE VW e SR RN R Jersey City Heights.
MARTIN, EDWIN R..covvvmmnotmeniiiiiianiiee e on Hoboken.

MONROE, ANDREW FULLER. .. ve.veuusonrateieeaneneianans Jersey City Heights.
MmaD, MORRIS B S S e S b el S o South Orange, N. J.
MOORE,FATET, Moo RS e S s S Orange, N. J.

POPE; JAMES H. . ¢ 0 ivivioosamaii e ot s et s s s e Jersey City Heights.
PARSONS, HINSDILL. .« oo v voesovmaanenonssotiomennnsanoeos Hoosac Falls, N. J.
RUTHEREURD, Ba A o0 i ety oo oot s New York City.
SOHATK, RUDOLPH El. ... .ciieiiiainsionnt et iinioeuaans Newark, N. J.
SEYFRIED, B. B. VON. . voes deuiciaivine o celoes st vanae s Newark, N. J.
STHVENS] ATRX D b et ts = A B e T A RO T S e Hoboken.

SOnULTzZE, BMIL JEot . o e S s Hoboken.

SPRAGUE, WALLIAM B . il i oieiinisos sats s ointaforataionioiare e oio s Hoboken.

WALL, ALBERT C.cvvcunne ey ey o RO e e Hoboken.

Warkins, Wa. H........ e PR o e e ) .South Orange, N. J.
ZIMMERMAN, GEORGE DE L. .. ..... N e Kast Orange, N. J,
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