








































































































































COLLEGE OF ENGINEERING 71 

chinery wbich may be in course of construction in the shops. 

126. Repetition of 125. Second semester. Elective. 

127. Tool-Making and J ig Work. Three credit hours. First se­
mester. Elective. Prerequisite, hopwork 123. 

128. Repetition of 127. Three credit hOUT!;. Elective, second 
semester. 

FOR GRADUATES ONLY 

For a description of the graduate work, the bulletin of 
the Graduate School should be consulted. 

201-202. Reaearcb Work. Five to ten credit hours. The year. 
Library, conference and laboratory work. Time to be arranged with 
the instructor. Prerequisites, Physics II3, II4; Mechanics 101, [02; 

and Mechanical Engineering 127, 144, or Metallurgy 109, 1I0, and 
the permission of the instructor in charge. 

Research work with special reference to the application of 
Physics, Chemistry, Metallurgy and Machine Design to the problems 
of the metal-working industries. This work is under the supervi­
ion of Professor Sanborn and Associate Professor Knight. 

MATHEMATICS 
(Office, Room 314, University Hall) 

PROFESSORS BOHANNAN, MCCOARD, SWARTZEL, KUHN, ASSOCIATB 

PROFESSORS ARNOLD, RASOR, ASSISTANT P ROFESSORS 

PRESTON, BAREIS, MORRIS, WEST; MISS RICKARD, 

MR. HEBBERT 

101. Elementary Algebra. Five credit hours. Five recitations 
weekly. hort Clay-working, hort Industrial Arts, and Short lin-
ing, first year, first semester. Text-book, Wentworth's Algebra. 

102. Continuation of 101. Five credit hours. Five recitations 
weekly. Short Clay-working, Short Industrial Arts, and Short 
Mining, first year, second seme ter. Prerequisite, 101. 

113. Plane and Solid Geometry. Five credit hours. Five rec­
itations weekly. Short Clay-working, Short Industrial Arts, and 
Short Mining, first year, first semester. Text-book, Venable's Ge­
ometry. 

114. Solid Geometry and P lane Trigonometry. Five credit 
hours. Five recitations weekly. Short Clay-working, hort Indus­
trial Arts, and hort l'Ilining, fir t year, second semester. Prerequisite, 
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Mathematics II3. Text-books, Venable's Geometry, and Bohannan's 
Trigonometry. 

131. Trigono}lletry and College Algebra. Five credit hours. 
Five recitations weekly. All four-year courses in Engineering, first 
year, first semester. Prerequisites, Entrance Algebra and Geometry . 
T ext-books, Bohannan's Trigonometry and Rietz and Crathorne's 
College Algebra. 

This course is given in the second semester, 
132. Analytical Geometry and College Algebra. Five credi t hours. 

Five recitations weekly. All four-year courses in Engineering, first 
year, second semester. Prereqnisite, Mathematics 131. Text-books, 
Candy's Analytical Geometry, and Rietz and Crathorne's College 
Algebra. . 

This course is given in the first semester and repeated in the 
Summer Session. 

141. Calculus. Five credit honrs. Five recitations weekly . All 
four-year courses in Engineering, second year, first semester. Prere­
q uisite, Mathematics 132. 

This course is given in the second semester. 
142. Continuation of 141. Five credit hours. Five recitations 

weekly. All four-year courses in Engineering, second year, second 
semester. Prerequisite, Mathematics 141. 

This course is ¢ven in the first semester and repeated in the Sum­
mer Session. 

151. Differential Equations. One credit hour. One recitation 
weekly. Mechanical Engineering, third year, first semester. Prere­
quisite, Mathematics 142. Text-book: Boyd's Differential Equations. 

169. Differential Equations. Two credit hours . Two recitations 
weekly. Elective, first semester. Prerequisite, Mathematics 142. 

Text-book: Boyd's Differential Equations. 
Higher Mathematics. Elective. See bulletin of the College of 

Arts, Philosophy, and Science for special courses. Differential Equa­
t ions, Fourier's Series and Steinmetz's Mathematical Electricity are 
particularly reco=ended to Electrical Engineers. 

FOR GRADUATES ONLY 

F or a complete description of th e graduate work the bulletin of 
the Graduate School should be consulted. 

201-202. Research Work. Five to ten credit hours. The year. 
Library and conference work. Time arranged with the instructor. 
Prerequisite, the permission of the instructor in charge. 
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Research work on the Calculusof Variations is given under the 
supervision of Profe or Bohannan; in the Theory of Functions of a 
Complex Variable, under Associate Prof or Rasor; in Elliptic Inte­
gral ,under Assistant Profes or West; in Potential Functions, under 
Professor Swartzel; in Fourier's erie and Spherical Harmonics 
under Profes or wartzel; in tlle Mathematical Theory of Eectricity 
and Magnetism, under Professor Bohannan. 

MECHANICAL ENGINEERING 

(Office, Room 244, Engineering Laboratory) 

PROFESSORS MAGRUDER L"'D HITCHCOCK, ASSOCIATE PROPESSOA 

JUDD,ASSISTANT PROFESSOR VALLANCE, MR. MCCLELLAND, 

MR . HOPKINS 

EQUIPMENT 

The Department of Mechanical Engineering occupies the south 
end of the Robin on Laboratory. The main laboratory is 90 feet by 
112 feet, and is divided into three sections. The steam-engineering 
section contains three 3S-horse power, horizontal, plain and automatic 
cut-off engines; one 6<>-horse power tandem compound, horizontal, au­
tomatic cut-off engine; one Io-horsepower two cylinder single acting 
engine; one 30-horsepower tandem, compound, vertical engine with 
riding cut-offs and link motions; one 2so-horsepower, cross-com ­
pound, vertical engine, with reheater direct connected to a 20-inch cen­
trifugal pump of 12,000 gallons per minute capacity; one 6<>-horse­
power simple Corliss engine; one Is-horsepower vertical engine, and 
one 3-horsepower square-piston engine. Most of the above are arranged 
to he worked as condensing engines if desired, and are provided with 
surface condensers, air and circulating pumps, eet . The hydraulic sec­
tion is equipped with eleven cisterns, a flume having a cross-section 
of thirteen square feet, submerged orifices up to thirty inches in 
diameter, a 30-foot well, and weirs capable of measuring up to [6,000 
gallons per minute. It is provided with simple, compound, triplex, 
centrifugal, and rotary pumps, steam turbine driven centrifugal pump, 
pulsometer, turbine and impulse water-wheels, and a variety of appa­
ratus speciall}' adapted to study the flow of liquids. The third ection 
contain R iehle and Olsen testing machines for materials in tension, 
compression, bending shear, and torsion; dynamometers for measuring 
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the power upplied to machines; \'entilating fans; and the department­
al machine shop. Supported by the columns carrying the sawtooth 
roof, and betwe~n the section , are two galleries, each 8 feel by loB 
feet. One of them isused as a drawing room ; the other is used to 
study the fiow of steam, air and water through pipes and bends. 

Next t.) the steam laboratoryisa 5ection, 48 feet by 144 feetadapled 
for the operation and te ting of steam boiler' and gaspower machin­
ery. The boiler laboratory is equipped with a horizontal, intern ally­
fired tubular boiler; a horizontal return-fiue boiler, exterior fired 
with brick setting; a locomotive boiler, and a r07-horsepower Bab­
cock and Wilcox watertube boiler, prm'i<h'd with both an automatic 
toker and a Dutch-oven furnace having shaking grates with forced, 

induced, and chimney drafts; a Foster independently fired super­
heater, and a complete equipment of testing appliances. The gas en­
gine lahoratory has three oil engines and three gas engines of 6 and 
JOhorsepower, one 10 hor epower, two-cylinder, two-cycle motor-boat 
gasoline engine fitted with propellors working in a tank; one 2s-horse­
power, two-cycle, and one Bo-horsepower, two-cylinder, tandem, four­
cycle, horizontal engine, each operated with either natural gas or 
product!r gas; one 7s-horsepower suction gas producer for use with 
either anthracite gas or bituminous coals, with complete facilities for 
measuring the fuels, air, and water which are used and the power 
developed. 

Between the boiler room and the electrical engineering laboratory 
is the demonstration amphitheater and lecture room. In the rear of 
the amphitheater is a spacious laboratory which is intended for the 
testing of automobiles and refrigerating machinery but is as yet only 
partially equipped_ 

The two-story portion at the south end of the building is used for 
offices, three class rooms, an engineering mu eum, locker rooms, oil­
testing laboratory, photographic dark-room, and instrument room. 

SUBJECTS IN WHICH INSTRUCTION IS OFFERED 

101 Mechani.m. Three credit hours. Three recitations weekly. 
Electrical Engineering, third year, first semester. Prerequisites, 
Engineering Drawing 103, and Physics 1I4. 

Recitations on the principles of mechanism and mechanical move­
ments. 

103. Steam Power Plants. Three credit hours. Three recitatious 
weekly. Chemical, Electrical, and Mechanical Engineering, third 
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year, first semester. Prerequisites, Engineering Drawing 104 and 
Physics II2. 

A descriptive study of steam-generating and steam usillg machin­
ery. 

110. Mechanism and Machine Design. Three credit hours. 
Three recitations weekly. Ceramic Engineering, third year, second 
emester. Prerequisite, Drawing 104, Physics J 12, and Mechanics 10J. 

Recitations on the principles of mechanism, mechanical move­
ments, ~nd elementary machine design. 

114. Mechanism. Three credit hour. Three recitations weekly. 
Mechanical Engineering, third year, second semester. Prerequisite, 
Drawing 104, and Physics II2. 

Recitations and practise on the principles of mechanism and me­
chanical movements. 

116. Mechani.m Drawing. One credit hour. One three-hour 
drawing period weekly. Mechanical Engineering, third year, second 
semester. Prerequisite or concurrent, Mechanical Engineering 114. 

Practise in laying out mechanisms and mechanical movements. 

118. Steam Engine.. Three credit hours. Four recitations 
weekly. Electrical and Mechanical Engineering, third year, second 
semester. Prerequisites, Mechanical Engineering 103 and Mechanics 
101. 

120. Steam Boilers. One credit hour. One recitation or lecture 
weekly. Mechanical Engineering, third year, second semester. Pre­
requisite, Mechanical Engineering r03 and Mechanics 101. 

121. Heating and Ventilating. Two credit hours. Two recita­
tions weekly. Architecture, fourth year, first semester. Prerequisite, 
Mechanics 101. 

Recitations and lectures ou the principles and methods of heating 
and ventilation, with laboratory work and investigations of the J::eat­
ing and ventilating plants of different buildings. 

123. Material. of Con. truction. Two credit hours. One reci­
tation aud one three-hour laboratory period weekly. Required in Ar­
chitecture, fourth year, first semester. Prerequisite Mechanics 101. 

Lectures and recitations on tbe materials used in architectural 
and buildi ng c0nstruction, and laboratory exercises on their properties . 

125. Gaa Engine. and P roducers . Two credit hours. Two reci­
tations wl!ekly. Required in Mechanical Engineering, fourth year, 
first semester. Prerequisite, Mechanical Engineering uS. 
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A study of gas-engines and of gas-producers as used for power pur­
poses. 

127. Machine Design. Five credit hours. Five recitations 
weekly . Required in Chemical and Mechanical Engineering, fourth 
year, first semester. Prerequisites, Drawing 104 and III, Mechanics 
102, and Metallurgy 109. 

A detailed course of study based upon mechanics and the mate­
rials of construction applied to the design and construction of 
machinery. 

129_ Thermodynamics. Two credit hours. Two recitations 
weekly. Required in Mechanical Engineering, fourth year, first se­
mester. Prerequisite, Mechanical Engineering nS. 

The transmutations of heat and mechanical energies in steam 
and air engines, in air and ammonia compressors, and in refrigeration 
machines, together with a study of the tests of ideal and act ual 
engines, and of their indicator diagrams; the flow of gases through 
pipes and orifices. 

130. Inspection Trip to the East. The seventh week before 
Commencement Week, third or fourth years. Required in Mechani­
cal Engineering. Prerequisite, Mechanical Engineering 103 . 

Given only in the even years. 
Includes Pittsburg, Buffalo, Niagara Falls, Cleveland, and possi­

bly other places. The entire expense need not exceed $32 . A satis­
factory written report upon the work of the trip is required. 

132. Inspection Trip to the Weat. The seventh week before 
Commencement Week, third or fourth years. Required in Mechani­
cal Engineering. Prerequisite, Mechanical Engineering 103. 

Given only in the odd years. 
Includes Chicago, Milwaukee, Gary, and possibly other places. 

The entire cost need not exceed $32. A satisfactory writt~n report 
upon tIJe work of the t r ip is required. 

134. Written Report. Course of assigned reaciing upon processes 
of manufactuTI: and power plants taken and reported upon by the 
third and fourth year students in Mechanical Engineering as a sub­
stitute for Mechanical Engineering 130 on presentation of reasons 
satisfactory to the head of the department. The seventh week before 
Commencement Week, third or fourth years. Required in Mechan­
ical Engineering. 

136. Written Report. Similar to Mechanical Engineering 134, 

as a substitute for Mechanical Engineering 132. Tbe seventh week 
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before Commencement Week, third or fourth years. Required in 
Mechanical Engineering. 

140. Mechanism and Machine Design. Two credit hours. Two 
recitations weekly. Required in Civil Engineering, fourth year, sec­
ond semester. Prerequisite, Mechanics 102. 

An elementary course in the principles of mecbanism and me· 
cbanical movements and tbe design of parts of machines. 

142. Hydraulic Machinery. Two credit hours. Two recitations 
weekly .• Required in Mecbanical Engineering, fourtb year, second 
semester. Prerequisite, :Mecbanies J02, and Mecbanical Engineering 
lIS. 

A study of pumping macbinery. 

144. Machine Deaign. Fivecreditbours . Tbree recitations antl. 
two three·hour drawing periods weekly. Required in Chemical anti 
Mecbanical Engineering, fourth year, second semester. Prerequisite, 
Mecbanical Engineering 127. 

A continuation of course 127, witb practical applications on the 
drawing board of tbe principles to tbe design c>f some particular rna· 
cbine. 

146. Steam Turbines. Two creditbours. Two recitations weekly. 
Optional in Mecbanical Engineering with Industrial Arts I I4, fourtb 
year, second semester. Prerequisite, Mecbanical Engineering 129. 

A study of the generation of power by steam turbines, including 
auxiliary machinery . 

148. Theais Work. Three credit bours. Required in Mechan­
ical Engineering, fourtb year, second semester. Prerequisite, Mechan­
ical Engineering 125 127 or I29. 

A special investigation or design based upou tbe work of tbe 
courses. 

160. Experimental Engineering Laboratory. Two credit bours' 
One four-hour laboratory period weekly. Required in Electrical Engi­
neering, third year, second semester. Concurrent, Mecbanics r02, 

and Mecbanical Engineering 118. 

Calibration of pressure gauges and iudicator spriugs, steam engine 
indicator practice, testing of lubricating oils, and the materials of 
construction. 

164. Experimental Engineering Laboratory. Two credit bours. 
One four-hour laboratory period weekly. Required in Mecbanical 
Engineering, tbird year, second semester. Concurrent, Mecbanics 102, 

and Mechanical Engineering TIS. 
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Calibration of pr ure gauges and indicator spring ; steam en­
gine indicator practice; testing of oils and the material of con truction. 

171. Experimental Engineering Laboratory. Four credit honrs. 
Two recitation weekly and oue four-hour laboratory period weekly. 
Required in Ceramic Engineering, fourtb year,first seme ter. Prerequi­
site, Mechanics 102, and :\1etallurgy IOC). 

Lectures and reci ation on power transmi ion, team and gas 
engines, and boilers. Laboratory work in tbe calibration of pres ure 
gauges and indicator spring i valve setting i testing of steam and gas 
engines; testing of steam and centrifugal pumps; boiler and fuel 
trials. 

173. Experimental E~eering. Laboratory. Five credit bours' 
One recitation weekly and two four-hour laboratory period weekly. 
Required in Civil Engineering, fourtb year, first seme ter. Prerequi­
site, Mechanics 102 . 

Practice in the testing of the material of con truction; calibration 
of orifices and weir ; tudy of tbe Bow of liquids and gases; tests of 
steam, powc:r, rotary, and centrifugal pump; tests of water motors and 
turbine water wheels. Lectures and recitations on ame and on 
steam engines, boilers, and transmission machinery. 

175. Experimental ~eering Laboratory. Three credit hours. 
One six-bonr laboratory period weekly. Required in Electrical En­
gineering, fourth year, first semester. Prerequisite, Mechanical En­
gineering lIS and 160. 

Tests of steam engines and boiler ; gas and oil engines; steam 
and power pumps; hydraulic experimentation; and the use of trans­
mission and absorption dynamometers. 

179. Experimental Engineering Laboratory. Two credit hours. 
One four-hour laboratory period weekly. Required in Mechanical 
Engineering fou rth year fir t eme ter. Prerequi ite, Mechanical 
Engineering 164. Concurrent, Mechanical Engineering 125 and 129. 

Valve setting, mobture determinations in steam, gas calorimetry, 
measurements of flow of water by means of orifices, nozzles, weir, and 
venturi-meter; te ts of belts with u e of transmi ion and absorption 
dynamometers. 

190. Experimental Engineering Laboratory. Six credit hour. 
Four thre<!-hour laboratory periods weekly. Required ill Mechanical 
Engineering fourth year, second emester. Prerequi ites, Mechanical 
Engineeriug 125, 129 and 179. 

Test. of steam and hot air engine; team Loiler "; gas aud oil en-
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gines; gas producers; air compressors; injectors and pulsometers; cen_ 
trifugal-rotary, and power pumps; hydmulic rams, impulse and turbine 
water wheels; fans and blowers and steam turbinf's. 

192. Experimental Engineering Laboratory. Three credit hours. 
One recitation weekly and one four-hour laboratory period weekly. 
Required in Mine Engineering, fourth year, second semester. Prere­
quisi tes, Mechanics 102, and Metallurgy 109. 

Lectures and recitations on power transmission, steam and gas 
engines. steam boilers, and gas producers. Laboratory work in the 
calibration of pressure gauges and indicator springs; valvesetting; test­
ing of steam engines; testing of steam and centrifugal pumps; boiler 
aud fuel trials; tests of gas engines and gas producers. 

FOR GRADUATES ONLY 

For a complete description of the graduate work, the bulletin of 
the Graduate School should be consulted. 

201-202. Research Work. Five to ten credithonrs. The year. 
Library, Conference and Laboratory work. Time arranged with the 
instructor. Prerequisite, the permission of the instructor in charge. 

Research work in gas enginry is conducted under the supervisior 
of Professor Magruder; in steam enginry and fuel testing, under Pro­
fessor Hitchcock; in applied hydraulics, under Assistant Professor Judd. 

MECHANICS 
(Office, Room 233, Mines Building) 

PROFESSOR J. E. BOYD, ASSOC1ATEPROFESSOR CODDINGTON, 

!.fR.PERRY 

EQUIPMENT 

The Department of Mechanics occupies rooms in the Mines Builrl­
ing. The equipment consists of apparatus for a liOOted number of 
class room experiments designed to illustrate the fundamental facts of 
the science. It includes pulleys, platform scales, spring balances, a 
three-foot graduate circle for resolution of forces, apparatus for demon­
strat ing couples in parallel planes, a chain for catenary experiments, 
model for shear and moment in beams, and apparatus for measuring 
acceleration and accelerating force. 

The Departmenthas a set of special extensometers for determining 
the maximum stress in bridge columns, and a second set for photo­
graphically recording the stresses due to moving trains. These are 
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used jointly with the Department of Civil Engineering in thesis in­
vestigations. 

The laboratory work in strength of materials, involving the use of 
testing machines, is given at present in the Department of Mechanical 
Engineering. 

SUBJECTS IN WHICH INSTRUCTION IS OFFERED 

101. Static:a and Strength of Materials_ Five credit hours. AI­
chitecture, Ceramic, Chemical, Civil, Ele-:trical, Mechanical and Mine 
Engineering, third year, first semester. Prerequisite, Mathematics 142. 

102_ Strength of Materials, Continued, Kinetics and Hydraulic:a. 
Five credit hours. Chemical, Civil, .Electrical, Mechanical and Mine 
Engineering, third year, second semester. Prerequisite, Mechanics 
10I. 

104. Strength of Materials. Two credit hours. Architecture 
and Ceramic Engineering, third year, second semester, Prerequisite 
Mechanics roJ. 

FOR GRADUATES ONLY 

For a complete description of the graduate work, the bulletin of 
the Graduate School should be consulted. 

201-202. Advanced Theoretical Mechanics. Three credit hours. 
The year. 

Library and Conference work. Time to be arranged with the in­
structor. Prerequisite, Mechanics 10I-r02, and the permission of the 
instructor in charge. This work is done under the supervision of Pro­
fessor Boyd and Associate Professor Coddington. 

METALLURGY AND MINERALOGY 
(Office, Room 100, School of Mines Building) 

PROFESSOR SOMERMEIER, ASSISTANT 

PROFESSORS DEMORES't AND MCCAUGHEY 

EQUIPMENT 
The equipment of this department is unusually complete. It 

occupies about 14,000 square feet of floor space at the east end of the 
basement and first floor of the School of Mines. In addition to the 
lecture rooms, there are separate laboratories for the following lines 
of work: For the analysis and assaying of iron, steel, ores, and furnace 
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products by wet method ; for fire a. o;aying and te.-ting of gold and 
ilver ores, equipped with furnace and cy~nidt! plant; for general and 

determinative mineralogy, equipped for blowpipe analysis and for the 
microscopic examination of minerals; for the calorimetric examination 
of coals and other fuels, technical gas analysis and the examination of 
mine air; for the microscopic examination and thermal te ts of metals; 
and for the analy i and complete examination of coal. There i also 
a cru hing and sampling plaut for experimental te ts on are and 
miner s. The department now has a complete model ew Century 
coal jig, a small eJcperimental arc! jig, and other apparatus for the 
practical testing of coal and are by washing methods. The museum 
contains a large number of specimens and is being rapidly developed. 

SUBJECTS IN WHICH INSTRUCTION IS OFFERED 

102. Mineral Cberni.try. Four credit hours. hart Mining 
second year, second semester. Prerequi ite, Chemistry 101. 

A course of lectures upon mine gases, safety lamps, mine ex­
pIa ion, boiler water, mine water, water supply, explo ives, coal and 
coke. 

104. Cry.talloiraphy and Mineralogy. Three credit hours. Mine 
Engineering, econd year, and Chemical Engineering, third year, 
second seme ler. Prerequisite, Chemistry 106. 

Lectures on Crystallography and Physical Mineralogy. Illus­
trated by d~awings, models and mineral specimens 

105. Fire Auaying. Three credit hours . Mine Engineering, 
third year, first semester. Laboratory, two afternoons per week. 
Monday and Tuesday, or Thursday and Friday. Prerequisite, Metal­
lurgy 106, or equivalent. 

Lectur and laboratory work. Practical work in the a saying of 
gold, silver, and lead ores. 

106. Metallurrical Analy. i.. Four credit hours. One lecture, 
nine hours laboratory weekly. Mine Engineering, second year, sec­
ond semester. Prerequi ite, Chemistry 106 or lIO, and Chemistry II9. 

Lectures and laboratory work. Laboratory work in the analysis 
of iron ores, iron and steel, fuel and slags, and ores of lead, zinc, and 
copper by wet methods, using approved methods as practised in 
tech nical laboratories. and metallurgical works. 

107. Alloy Analy.i •. Four credit hours. One lecture, nine hours 
laboratory weekly. Mine Engineering, third year, first semester. 
Prerequisite, Metallurgy 106. 
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Lectures and laboratory work. Laboratory work in the analysis 
of alloy steels, such as vanadium, tungsten, chromium, nickel and 
molybednum steels, and other alloys. Quantitative work preceded 
by qualitative tests on the alloys. 

108. Determinative Mineralogy. Three credit hour.;. One lecture 
two three-hour laboratory periods weekly. Mine Engineering, third 
year second semester. Prerequisite, Metallurgy 104. 

Lectures and laboratory work in practical determination of min­
erals by physical and chemical tests. Each student is furnished with 
a set of apparatus and works under an instructor's inspection. Brush 
and Penfield's Determinative Mineralogy is used as a manual. 

109. General Metallurgy. Four credit hours. Mine Engineer­
ing, Mechanical Engineering, Chemical Engineering, third year, first 
semester; Ceramic Engineering, fourth year, first semester. Pre­
requisites, Chemistry 106, and Physics 114. Three lectures, one section; 
and two recitations in two sections. 

Lectures and recitations on general metallurgy, fuels, iron and 
steel, their properties and manufacture. 

110. Metallurgy of Non-Ferrous Metals. Four credit hours. 
Mine Engineering, third year, second semester. Three lectures, two 
recitations. 

Lectures and recitations on the metallurgy of the non-ferro 
metals; copper, lead, gold, silver, etc. Their properties, reduction, and 
purification. 

111 . Metallurgical Co.nstruction. Two credit h-ours. Mine Engi­
n eering, fourth year, first semester. Prerequisites, Drawing III, 

Mechanics 102, Metallurgy 109 an"d II3. 
Lectures alld drawing room practice on the designing of furnaces 

and metallurgical plants. 
112. Technical Gas Analysis. Two credit hours. Mine Engi­

neering, third year, second semester. Two afternoons per week. 
Prerequisites, Metallurgy 106, 109 or equivalent. 

Laboratory work supplemented by lectures. Technical analysis 
of metallurgical and mine gases. D"termination of the calorific 
value of gases; problems involving application of results of gas analysis 
to furnace operation, mine ventilation, etc. 

113. Ore Dressing and Coal Washing. Two credit hou rs. Mine 
Engineering, fourth year, first semester. Prerequisite, Metallurgy J09. 

Methods of concentrating and enriching ores and fuels by mechan­
ical means. Lectures with references to standard books and various 
papers in technical journals. 
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114. Special Metallurgy. Three credit hours. Mine Engineer­
ing fourth year, second semester. Hours to be arranged. Prer~quis­

ites, Metallurgy r06, 107, 109, lIO, or equivalent. 
Lectures and laboratory, supplemented by lectures on mine gases 

and water, safety appliances, explosives, microscopic examination of 
metals, study of properties of alloys, testing of metallurgical processes, 
pyrometry, and high temperature measurements, calorimetry, and 
other tests on fuels. 

11&. Thesis. Three credit hours. 
117. Advanc:ed Crystallography and Physical Mineralogy. 

Three credit hours. First semester. Two lectures and one laboratory 
period. 

The study of the geometrical and physical properties of crystals. 
Laboratory work on the measurement, calculation and projection of 
crystals and the determination of physical and optical constants of 
crystallized bodies. Prerequisites, Physics aud Chemistry. 

118. Microscopic Mineralogy. Three credit hours. Second se­
mester. One lecture and two laboratory periods. 

The lise of the polarizing microscope in the identification of 
minerals in fine powder and in thin section. Determination of the 
optical constants of minerals and crystallized bodies with a polarizing 
microscope. Prerequisite, Metallurgy 104, Physics and Chemistry. 

FOR GRADUATES ONLY 

For a complete description of the graduate work, the bulletin of 
the Graduate School should be consulted. 

201. Research Work. Three to five credit hours. First se­
mester. Library, Conference and Laboratory work. Time arranged 
with the instructor. Prerequisite, the permission of the in tructor in 
charge. 

These courses are under the supervision of Professor Somermeier 
aud Assistant Professor Demorest. 

(a) Iron, Steel and Other Alloys. Inve tigations on the com­
position, properties, structure and heat treatment. Prerequisite, 
l\letall urgy 114. 

(b) Fuels. Investigations on composition, conservation and 
utilizatioll. Prerequisite, Metallurgy II4. 

(c) Investigations on the Metallurgy and Analysis of the Leu 
Common Metals, as tin, antimony, bismuth, tnngsten, etc. Prerequi­
sites, :'Iletallurgy roo and 109. 

(d) Investigation of Special Metallurgical Processes, as the 
electrolytic refining of lead, etc. Prerequi ites , Metallurgy roo and 109. 
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MILITARY SCIENCE AND TACTICS 
(Office, The Armory) 

CAPTAIN GEORGE L. CONVERSn;U. S. A., RETIRED 

In accordance with the Morrill Act, passed in 1862, under which 
the University was established, military instruction must be included 
in the curriculum. The Board of Trustees therefore requires all male 
students, unless excused by the Military and Gymnasium Board, to 
drill during two years. This work is under an officer of the regular 
army, detailed for the purpose. The Military Department is open 
dnring five days each week throughout the year. 

EQUIPMENT 

The equipment of the Military Department comprises lOoo stand­
ard U. S. Magazine rifles, with belts, bayonets anrl accoutrements, 51 
regulation infantry officers' sabres and belts, 25 cadet swords aud belts, 
a staud of regimental colors, with markers, guidons, etc. The target 
practise equipment comprises 6 Springfield gallery rifles and 7 Win­
der-Model Winchester gallery rifles,5 targets for 100, 200 and 300 

yards, and 5 vVinner-Model targets for long range. The band com­
prises about 60 pieces, partly supplied by the University and partly 
owned by the members. 

The office is equipped for recording the attendance and perform­
ance of each cadet in drill, target practice and dass-room work. 

ORGANIZATION 

Cadet regiment is organized into three battalions of four compan­
ies each, a band, and trumpet corps. Each battalion has its own staff 
officers. The total number of men under arms averages about one 
thollsand at present. Service in the band is credited as military ser­
vice. The appointment of cadet officers during the second year of ser­
vice is for excellence in their work. These officers may continue to 
serve dnringthe third and fourth years if they wish, and if they do, are 
given compensation at the elld of each year's satisfactory service 
amollnting to not less than twenty ($20.00) dollars for lieu tenants and 
captains, and larger sums for officers of higher ranks . Members of 
the band who volunteer for service after hadng completed their two 
years required duty are also paid at the rate of $20.00 per year, and 
receive instruction during the four winter months from a competent 
ba11d -master. 
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SUBJECTS IN WHICH INSTRUCTION IS OFFERED 

1. Military Drill One credit hour. Five mombs, three hours 
per week (divided betweeu fall and • pring) military drill; four mouths, 
three hour per week, (wiuter) of class-room instruction in drill regu­
lations. Target practice at any open hour during the afternoons of 
the winter months, at 100, 200 and 300 yard. Lecture, one hour week­
ly, by the President, upon topics of common intere t to the student 
body. 

2. Military Drill. One credit hour. Five months. three hours 
per week, (divided between fall and spring), in extended order and 
guard duty. Four months. three hours per week (winter) of class­
room instruction ill Anicles of War, guard manual and field serrice 
regulations. Target practice, at any open hour of the afternoon9 of 
the winter months, at 500, 600 and 800 yards. 

MINE ENGINEERlNG 
(Office, Room 200, Mines Building) 

PROFESSOR RAY. ASSISTANT PROFESSOR MI!'IOR 

EQUIPMENT 

The department occupie the east end of the second Boor of the 
Schools of Mines Building and one basement room, and has a Boor 
space of 6000 quare feet . This includes the office of the department, 
a large lecture room, a drawing room with accommodations for fifty 
students, a blue-print room with full equipment for both sun and elec­
tric light printing, a laboratory for safety lamp testing and other 
special work, and in the basement a large room for w<>rk in ventila­
tion. 

The equipment includes all of the latest improved instruments and 
apparatus used in mine surveying and mine ventilation. There are a 
\'ariety of sun-eying instruments for general practice, also targets, 
plummet lamps, etc .• for mine and tunnel work. The laboratory con­
tains apparatus for the testing and an outfit for the repair of afety 
lamps; and practise tests are made with the lamps for the detection 
and estimatiou of fire damp. An outfit for special analytical. chemi­
cal am] mineralogical work is also available for use at all times. A 
growing collectiou of models of mines, melter', ore dressing plants, 
coal tipple. metal head frames. plit construction and the various 
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types of framing are used in connection with the lectures and are kept 
in the museum for the use of the students. For the practical stndy of 
ventilation the equipment is complete. and includes anemomete~, 
water gaug~s. barometers, barographs. polymeters, registers, etc .• most 
of which are self-recording; there are also a portable gas apparatus 
and var ious forms of rescue apparatus. 

SUBJECTS IN WHICH INSTRUCTION IS OFFERED 

101. Mine Engineerirllr. Fh'e credit hours. Lectures and field 
p ractise . Short Course in Mining. second year, first semester. Pre­
requisite. Mathematics 114. This course is similar to Course r03. but 
more elementary. The same text is used. The students have more 
practise in the drawing room. 

102. Mine Engineering. Five credit hours. Short Course in 
Minin!!. second year, second semester. Prerequisite. Mine Engineer­
ing lor and Physics lOr. Lectures illustrated hy experiments, and 
maps of mines and models when posSible; tests by safety lamps and 
anemometers; methoos of air distribution in coal mines 

103. Mine Engineering. Mine Surveying. Four credit hours, 
Mine Engineering, second year, first semester, and Ceramic Engi­
neering, third year, first semester. Prerequisites, Engineering Draw­
ing 104, and Mathematics 132 . Field practise in the use of instru­
ments for surface and underground surveys. Field notes are taken 
and maps and plans made in the drawing r()('lm. 

104. Mine Engineerirllr. Plans and Specifications. Four credit 
hours. Mine Engineering, fourth year. second semester. Prerequi­
aite , Mine Engineering 105. Rnd Metallurgy III . Practise in designing 
mine plants. drafting and estimating. 

105. Mine Engineering. Five credit hours. Mine Engineering, 
fourth year. first seme ter. Prerequisites, Mech \lic 10 2, Mine En­
gineering [03 and Geology 165. Lecture on mine operating, mining 
m lchinery, ventilation , shaft sinking, working out depo its, etc. Con­
stant reference is required to standard works and to the leading tech­
nical journals . 

106. Mine Engineering. Five credit hours. Mine En!!ineering, 
fourth year, second semester. Prerequisite, Mine EnJ!ineering 105 . 
A continuation of ~ine Engineering 105. 

107. Mine Eniineering. Two cred it hours. Twotwo·hour draw-
ing periods weekly. hort !\1ining , second year, fir t semester. ;)1iue 
Engineering [o r, concu rren t. 
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109. Mine Trip. One credit hour. First semester. 
110. Mine Trip. One credit hour. Second semester. 
116. Thesia. Three credit hours. 

FOR GRADUATES ONLY 

For a complete description of the graduate work, the Bulletin of 
the Graduate School should be consulted . . 

201.202. Research Work. Three to five credit hours. The year. 
Library, conference, laboratory and field work. Time arranged with 
the instructor. Prerequisite, the permission of the instructor in charge. 

Mine accidents; preventive regulations; statutory provisions; mine 
fires ; mine explosions; gas indicators; rescue operations; rescue ap­
pliances. This work is under the supervision of Professor Ray and 
Assistant Professor Minor. 

PHYSICAL EDUCATION FOR MEN 

(The Gymnasium) 

PROFESSOR WINGERT, MR. BAUER. MR. AI,EXANDER 

EQUIPMENT 

The University recognizes the need for the physical as well as the 
mental development of the students and provides the necessary means 
to meet this need. The work is done under a Director, who is a grad­
uate physician and a member of the Faculty . 

. SUBJECTS IN WHICH INSTRUCTION IS OFFERED 

1. Physical Education. One credit hour. Two hours per week for 
olle year. (a) Lectures on hygiene and physiology of exercise, first 
two weeks, first semester. (b) Corrective: A graded course of free 
hand exercise, stretching, relaxing, stimulating, exercise with light 
hand apparatus for the relief and correction of slight body defects, de­
formities, improper carriage, etc. (c) Educative: Graded progres­
sive exercise on the apparatus and mats to promote muscular tone, 
vigor, vitality, endurance. (d) Recreative: Gymnasium games, men­
tal relaxation, non-competitive exercises. 

2. Advanced Exercises. Elective. (a) Advanced exercises on 
the apparatus and mats. (b) Combatative exercises-boxing, fencing, 
wrestling. A small charge is made to those electing this work (c) 
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Recreative: Football, baseball, basketball, tennis, track and field sport, 
cross-country running, etc. Special hours are arranged for those elec­
ting the aoove exercise and credit given' in regular course. 

PHYSICS 
(Office, Room 24, Physics Building) 

PROFESSOR COLE, ASSOCIATE PROFESSOR EARHART, ASSISTANT 

PROFESSORS SMITH, SHEARD, AND BARNETT, MR. HElL, 

MR. POTE, MR. WEIMER, AND DEPARTMENT FELLOWS 

EQUIPMENT 

This science, upon the principles of which so much of tbe work 
of all classes of engineers is based, is well housed in the Physics Build­
ing. A lecture room, capable of seating 250 students, and with fine 
equipment, is used for the lectures of the second year. This course 
also includes recitations and laboratory work. The equipment for 
the latter permits each student to perform experiments illustrating the 
work coverd in class. For the special laboratory work iu mechanics 
and heat the equipment is good, including apparatus for showing the 
composition of forces, acceleration of gravity, balances, chronometers 
chronographs, cathetometers, calorimeters, and various other forms 
of heat apparatus. In electricity and magnetism, upon which the 
work of the electrical engineering course so largely depends. the 
equipment is unusually complete, including, besides the necessary 
galvanometers, resistance boxe~. voltmeters, ammeters, wattDieters 
etc., many special instruments such as oscillographs, potentiometers, 
photmetric apparatus and watt-hour meters. The laboratories for this 
work are located iu tbe basement and are liberally provided with 
slate-capped brick piers and wall brackets which give excellent con­
ditions for the nse of galvanometers. The laboratories are thoroughly 
wired, and a large storage battery as well as a motor generator set and 
and mercury vapor converter furnish current. 

SUBJECTS IN WHICH INSTRUCTION IS OFFERED 

101. Elementary Phyaica. Six credit hours. Five recitations 
and lectures, one three-hour laboratory period wrekly. Short Clay­
working second year, first semester. Short Mining, first year, first 
semester. Text-book, Millikin and Gale's Elements of Physics. 
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111. General Physics. Three credit hours. Two lectures, one 
recitation, and one two-hour laboratory period weekly. Architecture, 
Chemical, Civil, and Mine Engineering, second year, first semester. 
Prerequisites, Preparatory Physics and Mathematics 132. 

112. Continuation of Physics III. Three credit hours. Two 
lectures, one quiz, and one two-hour laboratory period weekly. Chemi­
ql. Civil, Mine, and Mechanical Engineering. Prerequisite, Physics 
III. 

113. General Physics. Mechanics and Heat. Five credit hours. 
Two lectures, three recitations, and one two-hour laboratory period 
weekly. Ceramic, Electrical, and Mechanical Engineering, second 
year, first semester. Prerequisites, Preparatory Physics and Math· 
ematics 132. 

114. General Physic. . Electricity, Light and Sound. A COD­

olinuation of Physics II3. Five credit hours. Two lectures, three reci­
tations, and one two-hour laboratory period weekly. Ceramic and 
Electrical , second year, second semester. Prerequisite, Physics JJ3. 

133. Physical Laboratory. Two credit hours. Two two-bour 
laboratory periods weekly. Electrical Engineering, second year, first 
semester. Concurrent Physics II3. 

134. Physical Laboratory. Three credit hours. Two tbree-bour 
laboratory periods weekly. Electrical Engineering, second year, sec­
ond semester. Concurrent Pbysics 1I4. 

135 . Physical Laboratory. Five credit bours. Three tbree-hour 
laboratory periods weekly. Electrical Engineering, third year first 
semester. Prerequisites, Physics II4 and 134. 

Theory and practise of magnetic and electrical measurement, in­
cluding the testing and standardizing of instruments; conductivity of 
conductors; insulation, capacity and resistance of insulated conductors 
and cables; temperature co-eflicients; commercial measuring and test­
ing instruments; strength and distribution of magnetic fields; magnetic 
moments; permeability; photometry of gas, electric, and other Jights 

137 . Physical Laboratory. Three to five credit hours. Prere­
q uisite or Concurrent Physics III. Elective. 

138. Physical Laboratory. Two credit hours. Two two-hour 
laboratory periods weekly. Mechanical Engineering, second year, 
secondsemester. Prerequisite, Physics 1l1; ·Concurrent 1I2 . Elective, 
th ree to five credit hours. Prerequisite Ill, Concurrent II2. 

139. Physical Laboratory. Thn;e to five credit b ours. A second 
year's work in Physical Laboratory. Elective, :first semester. Prere­
quisite, Physics 135 or equivalent. 
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140. Physical Laboratory. Three to five credit bours. A con­
tinuation of Pbysics 139. Elective, second semester. 

FOR GRADUATES AND ADVANCED UNDERGRADUATES 

For a complete description of the graduate work, the bulletin of 
the Graduate Scbool should be consulted. 

123-124. Advanced Laboratory. Three to five credit hours. 
The year. Prerequisite, Physics 121-122. Assistant Professor Smith. 

144. Electricity. Three credit bours, second semester. Prere­
quisite, Physics 103-104 or IOS-I06; calculus precedes or accompanies. 
Associate Professor EARHART. 

FOR GRADUATES ONLY 

*203-204. Theoretical Mechanics. Three credit bours. 
The year. Prerequisites, Physics lOS-loG, and Mathematics 141-14:2, 
or equivalents. Assistant Professor Blake. 

205-206. Thermodynamica, and Electrolytic Conduction . Two 
credit hours. The year. Prerequisites, Physics lOS-loG, and Math­
ematics 141-142, or equivalents. Assistant Professor SMITH. 

*207-208. T heory of Electricity and Magnetism. Three credit 
bours. The year. Prerequisites, Physics 105-106, and Mathematics 
141-142, or equivalents. Assistant Professor SMITH. 

211 -212. Theory of Oscillations with Applications to W ireleu 
Telegraphy. Two credit hours. The year. Prerequisite, Physics 
IOS-ICl6, and Mathematics 141-142, or equivalents. Alternates with 
213-214. Assistant Professor BLAKE. 

ROMANCE LANGUAGES AND LITERATURES 
(Office, Room 305, University Hall) 

PROFESSORS BOWEN AND BRUCE, ASSOCIATE PROFESSOR 1NGRAH.o\.M, 

ASSISTANT PROFESSOR HAMILTON, MR. CHAPIN, MR. ROCK­

WOOD, MR. BOND 

FRENCH 

101-102. E lementary French . Rour credit bours . The year. 
Four recitations weekly, first ~·ear. May be taken by students in any 
four-year course who enter with nO entrance credits in French. rext-

'Not Glv~n In 1012-1013 . 
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books: Fraser and Squair's Grammar, or equivalent, and Aldrich and 
Foster's or Bowen's First Scientific Reader. 

103. Modem French Literature. Four credit hours. Four reci­
tations weekly, first year, first semester. May be taken by first year 
students in any four-year course who enter with two units entrance 
credits in French. Prerequisite, French r01-102, or two unit" entrance 
credits. 

Nineteenth Century Prose, including (r) Contes, (2) the novel 
(Balzac or Hugo). Prose Composition. Systematic attention given 
to syntax and idiom. 

106. Science Reacling. Four credit hours. Four recitations 
weekly, first year, second semester. Must be taken by students in 
Engineering who .take French 103 during the first semester. 

A course of rapid reading introductory to the vocabulary of scien­
tific literature. 

SPANISH 

101·102. Elementary Spanish. Fonr credit hours. The year, 
Four recitations weekly. first year. May be taken by students in any 
four-year course who enter with no entrance credits in Spanish. Gram· 
mar, Hills & Ford's or equivalent, and Ingraham's Victoria y Dtros 
Cuentos. Easy Prose and Plays. Composition and Practice in speak­
ing. 

103·104. Modem Spanish Literature. Four credit hours. The 
year. Four recitations weekly. May be taken by students who enter 
with two units entrance credits in Spanish. Prerequisite, Spanish 
1or-102, or two units entrance credits. 

The Novel and Drama of the nineteenth century. Composition 
and practice in speaking continued. 

SHOPWORK 

(See Industrial Arts) 

SPANISH 

(See Romance Languages ) 
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ENROLMENT 
November I, 1911 

Students in Four-Year Courses Leading to Degrees .............. 758 
Students in Short Courses not Leading to Degrees ... , , . . . . . . . . .. 14 
Special Students, ..... , . , , , . . ... , .. ... , . , .... , , . .. . , , , . , . . I I 

Total.,.,', ..... ,.,',. ., . . , ".,., ..... . ......... , ... , .. 783 

Clanification by Coun es 

, 

Name of Course Pursued 

... .. a " til 
as '" '" OJ as OJ '" ;>.. OJ OJ ;>.. U -; ;>.. ;>.. 
.a -' :;'0 ..... 

'tl '0 ~5 0 
~ <') too ~ !-< 

First Year(Four-Year Courses)., ... , " .... . . .. .... 262 .... 262 

Architecture .... , ... , . , . , . , .... , ..... , II 13 15 .... 39 

Ceramic Engineering, ... , .... , ...... . 14 16 12 .... 4~ 

Chemical Engineering. , . , . , ...... ' .. . . 16 12 25 .... 53 

Civil Engineering .......... . ......... . 26 41 34 .... 101 

Electrical Engineering .............. , . 35 38 50 .... 123 
Mechanical Engineering, ............ . 23 25 51 .... 99 

Mine Engineering. , ... , ... , , ........ . II 12 16 ... , 39 
Special ......................... . ... . II II 

Clayworking (Short) ............ , ... . 4 I .... 5 

Industrial Arts (Short) .. , .. . ... . ..... . 5 .... 6 

Mining (Short) .......... ,. '......... 3 .... . .. . 3 

Total ...... , , ................... \ J36\ I57\2U\268\ II 1783 



COLLEGE OF ENGINEERING 

GRADUATES 

November 1St, I9Il 

Classification by Courses 

93 

N un: OF COURSES 
DEGREE NUMBER OF 

CONFERRED GR~DU~TES 

Architecture ........... . C. E. (in Arch.) ............. .... . 18 

Ceramic Engineering ... {~;.~'. ~ ~~ . ~.e.r: ~ : : : : : : : 

Chemical Engineering .. {B. Sc. (in Chem.) ..... 
B. Sc. (in Cbem. Eng.) 

Civil Engineering ..... . C. E . ...... ... ....... . 
Electrical Engineering .. M. E. in E. E ....... . 
Industrial Arts ...... . . . B. Sc. (1. A.) . .... . .. 
Mechanical Engineering M.E ................ . 
Mine Engineering ..... . E. M .............. . . . 

Advanced Degrees ... . . . {
M. Sc ............... . 
D. C.E .............. . 

42} 17 ...... 59 

302 

30 4 
6 

.... .. . .... 22 9 

.... . . . .... 143 n ........ 4 

Total. .................................................... Il34 
Less names counted twice .... . . • . . . • . . • . . . . . . . . .. .......... 6 
Net Total . . .................. .... .. •............. . ....... -:-li2B 
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GENERAL INFORMATION 

SCHOLARSHIP 

The Stillman W. Robinson Scholarship in Engineering, endowed 
for the encouragement of graduate research in engineering, provides 
five hundred ($500.00) dollars anuually, and is open to graduates in 
Mecbanical, Civil, and Electrical Engineering. Any student to whom 
this scholarship is awarded must devote his entire time to the work, 
which shall amount to at least sixteen hours per week, of which at 
least eight shall be in the line of original research or investigation. 
For one year's work and a satisfactory thesis, a master's degree may 
be given. For two year's work, and a satisfactory thesis, a doctor's 
degree may be given. For further information consult or address the 
Secretary of the College of Engineering. 

FEES 
All fees must be paid at the opening of each semester as a condi­

tion of admission to classes. 

Tuition-Tuition is free in this 2011ege, but registration is 110t 
complete until certain incidental and laboratory fees are paid. 

lncidental Fees-The fee for students who are residents of Ohio is 
ten dollars a semester. For non-residents, the fee is fifteen dollars 
a semester. Children of non-resident Alumni pay the same fee as 
residents of Ohio. 

Former students, who do not pay this fee until the third day of 
the first semester anu the second day of the second semester, must 
pay one dollar additional. For each day of delinquency thereafter, 
fifty cents is added. 

Laboratory Fees-A fel! of two dollars a semester is charged for 
all laboratory courses using gas, water, electrical current or steaD!. 
For all other courses which are not purely lecture courses, a labora­
tory fee of one dollar is charged. Students are required to pay for all 
materials consumed in laboratory work. To meet the cost of these 
materials, a deposit for each course requiring such supplies is made at 
the Bursar's office before the work is begun. In Chemistry the 
deposit is ten dollars. In other courses it varies with the amount of 
materials used. All laboratory supplies are sold at the General Store 
Room, Chemistry Hall, to students at about first cost to the Univer­
sity, and charged against the deposits. Any unused part of the de­
posits refunded at the end of the semester. 
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OTHER EXPENSES 

Locker Fee-The gymnasinm is free to all students, but those 
desiring to use a locker are charged a fee of two dollars a semester, 
which includes the cost of towels. 

Cadet Uniform-The uniform with which the members of the 
regiment are required to provide themselves costs (without overcoat) 
about thIrteen dollars. New students are advised against the purchase 
of second-hand uniforms, and should not arrange for uniforms until 
so directed by the Military authorities. Contracts are made by the 
University with reliable firms to supply uniforms at reasonable prices. 

The uniform is quiet in pattern, and may be worn in place of 
civilian dress. 

Change. in Subjects or Schedul_After ten days from registration 
day changes in subjects or schedule, if made at the reqnest of the 
student, shall be made only upon the payment of a fee of $1.00 for 
each chanlle. Reqnests for changes for the second semester must be 
filed with the College Secretary on or before the third day of the 
semester, or the fee of $1.00 will be assessed for each change made at 
the request of the student. 

Graduation Fee-A fee of five dollars, to cover expense ofgradua­
tion and diploma, is required of each person receiving one of the 
ordinary degrees from the University, and this fee must be paid before 
the degree is conferred. A like fee of ten dollars is charged each 
person receiving one of the higher graduate degrees. 

Rooms and Board-Furnished rooms accommodating two stu­
dents, can be rented at one dollar to one dollar and a half per week 
for each student. Board at the restaurants and boardiug clubs near the 
University costs from two dollars and seventy-five cents to three dollars 
and fifty cents per week. The Ohio Union Commons offers board to 
men at reasonable rates. Board, with furnished rooms, can be obtained 
in private families at rates varying from five to six dollars per wellk. 

The Ohio Union-A fee of onE dollar a semester is paid by al1 
male students at registration. This entitles the student to all privileges 
of the Union, consistent with the Constitution and House Rules 
governing it. 

Text-Books-Students should not purchase text-books until they 
are advised by the instructors of theit respective classes. 

In order to meet all the neccessary expenses of registration, books, 
uniform and other expenditures incident tosec:uring a room and board, 
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a student should come prepared to expend about fifty dollars during 
the first ten days of a semester. After that period his board aud room 
rent will constitute the major part of his expenses. 

The element of economy on the part of the student enters some­
what into the cost of pursuing laboratory courses. For this reason it 
is impossible to fix accurately the costs for a semester or a year. In 
pursuing the courses of the College of Engineering, it is not likely 
that a student could get through a year's work with an expenditure 
in fees of less than thirty ($30.00) dollars, nor is it likely that the 
UIlount would ever exceed fifty ($50.00) dollars, except in cases of 
fines being assessed for gross carelessness or needless distruction of 
property. 

The total expense per year, exclusive of clothiug and traveling 
expenses, is from $275 to $400, according to the degree of economy 
exercised by the student. 

SELF SUPPORT 

There is a considerable amount of work upon the farm and in the 
shops and laboratories of the University which may be assigned to 
students on application. Preference is given to those studying 
Agriculture or one of the Engineering courses. Tile Univf?Ysity ca1'­
not promise work to all applicants. Many students find work in private 
families, in offices, and in various occupations, by means of which 
they defray at least a portion of their expenses. A person of ability 
and energy, who is master of a trade or who can do good work of any 
kind, can generally find remunerative employment. It has seldom 
been found that any student of ordinary energy and industry was 
obliged to leave the niversity becanse of lack of money for necessary 
expense, after having been sixty days 011 the ground-or long enough 
to inform himself as to the opportunities for securing employment. 
As an accommodatioll , the Executive office cooperates as far as possible 
in this matter. The Y. M. C. A. offers its services in helping young 
men to secure employment. Very much depends, however, on the 
individnal's power of initiative. Students should not come to the 
University expecting others to find places for them. They should 
report to the executive office from time to time as to their needs and 
their work. This will enable the authorities to be more helpful than 
otherwise would be possible. 

A student devoting much of his time to earning his way will be 
unable to carry successfully the full amount of collegiate work. Such 
students should apply for the privilege of carrying reduced work. 
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This, of course, means that the time required to obtain a degree will 
be exteuded to five or more years, according to the amouut of work 
successfully carried each year. 

Consultation-For consultation in regard to their status as members 
of the College of Engineering, or for the filing of petitions, changes 
of course, of class cards, adjustment of schedules and similar needs, 
students will apply to the Secretary, Mines Bnilding, Room 131, from 
IotO II a . m . 

Y. M. C.A. 

The Young Men's Christian Association has come to occnpy a 
prominent place in university life. It has a membership of about five 
hundred men, and is affiliated with the World's Student Christian 
Federation. 

Religious meetings are held for men on Sunday afternoon; there 
are also frequent meetings for the promotion of social intercourse and 
good fellowship. Conrses in systematic Bible study and in modern 
missions are offered. A most helpful feature of the work is that in the 
interest of new students at the opening of the school year. Desi rable 
rooms and boarding places are found and posted for reference at the 
Association Office. Representatives of the Association meet the trains, 
assist students in finding satisfactory locations, and endeavor in every 
way to make them feel at home. The Employment Bureau helps 
to find work. 

A copy of the Students' Handbook, giving information about 
COlumbus, the University, and the various college organizations and 
actiVi ties, will be sent free to prospecti ve students. For this handbook 
or for further information, address the General Secretary of O. S. U. 
Y. M. C. A., University Campus, Columbus, Ohio. 
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