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Guollege Calendar

DecemBer 30, 1918, Registration, Second Term

DeceypeEr 31 Re%umptmn of Instruction (8 A. M.)
1919
FeBrUARY 3o Registration and Beginning of Instruction
for Mid-Year Entering Class
Marerr 80-Aprin 6. Recess

Registration, Third Term

Arvrin 7

Aprin 8. ...Resumption of Instruction (8 A. M.)
Juse 20 End of College Year for a]l e\(‘ept Mid-Year
Freshmen
JUNE 22-29 e ....Recess
Joxe 30....Resumpiion of Instruction for Mid-Year Freshmen
SEPTEMBER 13 FEnd of Summer Session
SEPTEMBER 2420, . Entrance Examinations
SEPTEMBER 29, Registration (8 A. M. to 5 P. M.)

Beginning of Instruction
Thanksgiving Recess

SerrEdMBER 30
Noveyser 27-30

DeceMBER 20, End of First Term
Drcearser 21, 1919 to Jaxvary 4, 1920 ... Christmas Recess
1920
JaNvany S Resumption of Instruction (8 A. M.)
FERRTARY 2. Registration and Beginning of Instruction

for Mid-Year Entering Class
MARCTT 20 e End of Second Term

Recess
.Resumption of Instruction

Mancir 21-28
Marcir 29 . U
Joxe 13

Baccalaureate Sunday
Juxe 14 Commencement
Jue~xe 14 Annual Meeting Alumni Association
Juxe 15-2 Recess
Juse 21 Resumption of Instruction for Mid-Year

FFreshmen
SyprEvBER 11 Fnd of Summer Session
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Founder

Hox~. Axos G. Turoor
2, 1811
. 1894

Born at De Ruyter, New York, July :
Died at Pasadena, California, March

W W
WL

@he Board nf Trustees

(Arranged in the order of seniority of service.)
Term Expires

Hrraxr W, WansworTir, A B 1922
Altadena.

ArTaur H. FLEMING oo i 1920
1003 South Orange Grove Avenue.

GrorGge E. Harr, Sc.D., LI.D. . e, 1922
South Pasadena,

CHARLES W, GATES. oo, 1918
South Pasacdena.

HENRY M. ROBINSON ooooiio i s 1921
195 South Grand Avenue.

Wirtias H. VEDDER..............on. e 1920
Prospect Parlk.

JOHN WADSWORTEL. ..o oo i s 1919
437 South Orange Grove Avenue.

G. ALLAN HANCOCK. oo 1918
Los Angeles.

Wirriam C. BAKER.........oooiie e e SRR 1918
501 Bellefontaine Street.

Ton Forn...... ... et ae ettt ttetueitseaee e naeab e e ee e 1921
257 South Grand Avenue.

R. Co GILLIS oo [ES U 1922
Los Angeles.

JorIN D, SPRECKELS......oo oo 1921

San Diego.



®tficers of Administration

OFFICERS OF THE BOARD

ArtHrr H. FILEMING...oo e President
Hexny M. ROBINSON .o First Vice-President
Wirtrttayr Co BAKER.... Second Vice-President

Third Vice-President and Auditor
—..Secretary and Assistant Treasurer

JouN WADSWORTH. ..
Epwarp C. Barrerr

Wirtiayr H. VEDDER. oo Treasurer
JadEs A. B, SCHERER.............. R President of the College

EXECUTIVE COMMITTEE

ArTHer H, FIEMING o Chairman ex-officio
Hexry M. Ropixsow Wrrian C. BakEr
Hirarx W. WADSWORTH Winiay H. Vebper

FINANCE COMMITTEERE
ArtHUrR H. FLEMING C. W. Garres
Hexry M. RoBinsox

OFFICERS OF THE FACULTY

Javes A, B SCHERER.......o .l President
Harry C. Vax BUsKIRK...... ... [S U UU U Recorder
Epwarp C. BARRETT. ..o Secretary, Board of Trustees

042 North Chester Avenue.

ADMINISTRATIVE ASSISTANTS

Janmes H, McBrive, M.D.... e Hygienic Adviser
489 Bellefontaine Street.

RaymoND TFo CALT e Physical Director
280 South Los Robles Avenue.

FRANCES HATSEY SPINTING. i Librarian
1067 North Catalina Avenue.

Ivan HowaRD. President’s Secretary
1126 Division Streel.

Grace E. SaGr..... e e Assistant in Secretary’s Office
337 South Lake Avenue.

FLIZABETHT AXTEN ... Assistant in Seeretary’s Office
1174 North Los Robles Avenue.

Eoxa R, CorraNs.. Assistant in Recorder’s Office
241 Odkland Avenue.

FrEANOR CTLEMONS oo Assistant in Bookstore

925 North i[ol[isfon Arenue,



Offivers nf Instruction

Joaostes .\, B. Scmerer, PuD., LL.D.
President

A.B., Roanoke College, 1890; A.M., lloanoke College, 1895; Ph.D.,
Pennsylvania Coliege, 1897; 'LL.D., University of South
Carolina, 1905, Yeacher of English 1n the Imperial Govern-
ment's Middle School at Saga, Japan, 1892-1897; President
of Newberry Coilege, 8. C., 1904-1908.

415 South El Molino Avenue.

Awrereg Asos Noves, Pe.D., LL.D., Sc.D.!
Director of Chemical Research

S.B., Massachusetts Institute of Technology, 1886; S.M., 1887;
I’h.D., Leipsic, 1890; LL.D., University of Maine, 1908; Clark
University, 1909; $Sc. D., Harvard University, 1909; Yale
TUniversity, 1913. Instructor, Assistant, and Associate I’ro-
fessor of Chemistry, Massachusetts Institute of Technology,
1890-1899; DI’rofessor of Theoretical Chemistry, 1899, and
Director of Research Laboratory of IPhysical Chemistry,
Massachusetts Institute of Technology, 1903 ;  Acting
I’resident, Massachusetts Institute of Technology, 1907-150%

Throop College.

Rosrrr AxprEws MiLtikax, Pu.D., Sc.D.?
Director of Physical Research

A.B., Oberlin College, 1851, A.M., 1893; Ph.D., Columbia Univer-
sity, 1895; Universities of Berlin and Géttingen, 1895-1596;
Sc.D., Oberlin College, 1911; Northwestern University, 1913;
University of Pennsylvania, 1915. Tutor in Physics, Oberlin
College, 1891-1893, Assistant, 1896, Associate, 1897; Instructor,
1899, Assistant Professor, 1901, Associate Professor, 1907~
1910, and Professor of Physics, 1910—, University of Chicago.

Royvar. W. Sorexsex, B.S. vy E.E.
Professor of Electrical Engineering
B.S. in Electrical Engineering, TUniversity of Colorado, 1905.
Associated with General Electric Co,, Schenectady, N. Y.,
and Pittsfield, Mass., 1905-1910; Consulting Engineer, D’acific
I.ight and Yower Corporation, 1913-1917.

726 South El Molino Avenue.

. 'By co-operative arrangement with the Massachusetts In-
stitute of Technology.
By co-operative arrangement with the University of Chi-
cago.
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Warrkr Horsroox Abnams, S.B.

Professor of Mechanical Engineering
Assistant Professor in Military Science and Tactics

5.B., Massachusetts Institute of Technology, 1903. Assistant in
the Engineering Laboratory, Massachusetts Institute of
Technology, 1903-1905; Instructor in Mechanical Engineer-
ing, Polytechnic Institute of Brooklyn, 1905-1908; Professor
of Mechanical Engineering, Imperial Pei Yang University,
Tientsin, China, 1908-1912. Engineer, American Machinery
and Export Company, Tientsin, China, 1912.

1661 Rose Villa Street.

FraxxrLiNy Tuomas, C.E.2

. Professor of Civil Engineering
B.E., University of Iowa, 1908; C.E., 19123. Graduate work at
McGili  University, Montreal. Instructor in Descriptive
Geometry and Drawing, University of Michigan, 1910-1912.
‘With E. A. Wallberg, Consulting Engineer, Montreal, 1909-
1910; Designer, Alabama Power Company, Birmingham,

Alabama, 1912-1913.
685 South El Molino Avenue.

Luvciexy Howarn Guaore, A.B,
Professor of Physics
A.B., Leland Stanford Junior University, 1894. Acting Assistant,
Department of Physics, Leland Stanford Junior University,
1894-1895; Graduate work at the University of Chicago.
649 Galena Avenue.

Stuarr JEFFERY Bates, Pu.D.
Professor of Physical Chemistry

B.A., McMaster University, Toronto, 1907; M.A., 1309; Ph.D.,
University of Illinois, 1912. Chemist, Comfort Soap Works,
Toronto, 1907-1908; Research Assistant, McMaster TUniver-
sity, 1909-1910; Fellow in Chemijstry, University of Illinois,
1910-1912: Research Associate in Physical Chemistry, 1912-
1913. Instructor in Analytical Chemistry, University of T1-
linois, 1913-1914.

255 South Bonnie Avenue.

Crintox Kerry Jupny, M.A.
Professor of the English Language and Literature

A B., University of California, 1903; M.A., 1907; B.A., Oxford
University, 1909; M.A., 1913; M,A., Harvard University, 1917.

55 North Euclid Avenue.

10n leave, U. 8. Military Service.
20n leave, Assistant Engineer, T. 8. Reclamaltion Service,
Denver, Colorado.
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Harry Crarx Vax Buskirk, PH.B.
Professor of Mathematics

Ph.B., Cornell University, 1807. Graduate work at Cornell Uni-

versity. o
723 North Michigan Avenue.

Crarres TiiesroN Leeps, S.B., Major (Engineers),
TU. S. Army, Retired.
Professor of Military Science and Tactics

S.B., Massachusetts Institute of Technology, 1906; Graduate,
United States Military Academy (West Point), 1903; 2nd
Lieutenant, Corps of Engineers, U. S. Army, 1903; 1st Lieu-
tenant, 1904, Captain, 1911. United States District Engineer,
Los Angeles, 1909-1912; Member, California Debris Com-
mission, 1909-1912; Retired (physical disability incurred in
line of duty), 1912; Consulting Engineer, 1913-1917; Member,
Los Angeles County Board of Engineers on Flood Control,
1914-1915; Engineer, Orange County Harbor Commission,
1916-1917; United States District Engineer, 1917—.

640 L.a Loma Road.

Orvirre Norris Tyrer, Captain (Cavalry)?,
U. S. Army, Retired.
Professor of Military Science and Tactics

Graduate, United States Military Academy (West Point), 1903;
2nd Lieutenant, 4th Cavalry, U. 8. Army, 1903; 1st Lieu-
tenant, 1911; Captain, 1916. Retired (physical disability in-
curred in line of duty), 1916. Associated with Messrs.
Bishop & Company, Bankers, Honolulu, Territory of Ha-
walii, 1916-1917; Manager, Branch Bank of Bishop & Com-
pany, Schofield Barracks, Territory of Hawaii, 1917; Cashier,
Manager and Director of the Army National Bank of Scho-
field Barracks, 1917-1918. Active duty, 1918—.

Guirnalda Hotel.

Cecrr. Arruvr Goreraxeron, B.S.C.E., Captain (Engineers)”,
U. S. Army.
Professor of Military Science and Tactics

B.S. C.E., University of London, 1902; (Oxford University, 1899);
3 vears 2nd Lieutenant Reserve Forces, Cavalry, England,;
4 years, Lieutenant and Captain Reserve Forces, India; 7
months, 2nd Lieutenant Cavalry, South African War, Queen’s
Medal with 3 bars; Distinguished Conduct Medal; Assistant
Engineer, Government of India, 1902-1903; Civil and Mining
Engineer, India-China Frontier, 1903-1906; Interpreter and

1Appointed to succeed Major Leeds.
Appointed to succeed Captain Tyler.
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Ingineering member, Burma-China Frontier, 1906-1907; Civil
and Mining Engineering work in Asia, Central and South
America, and United States of America, 1907-1914: Captain
British Cavalry, and Mounted Pioneers, France, 1914-1915;
awarded Military Cross; invalided out, November, 1915
’ivil and Mining Engineering work in Government and pri-
vate emplovment, 1916-1917. Captain, United States Engi-
neers, 1918; Instructor, Engineer Officers’ Training School,
Camp Humphreys, Virginia, 1918-1919.

12 T.os Robles Court.

Harry Batenxax, Pr.D.
Professor cf Aeronautical Research and Mathematical Physics

11.A,, Cambridge University, 1903; Universities of Géttingen and
Paris, 1905-1906; M.A., Cambridge University, 1906; Ph.D.,
Johns Hopkins University, 1%13. Lecturer in Mathematics,
University of Liverpool, 1906-1907; Reader in Mathematical
DPhysies, University of Manchester, 1907-1910; Lecturer in
Mathematics, Bryn Mawr College, 1910-1912; ILecturer in
Applied Mathematics, Johns Hopking University, 1915-1917.

730 South Lake Avenue.

Gramany Epear, Pua.D)
Professor of Analytical Chemistry

B.8., State University of Kentucky, 1807; Ph.D., Yale University,
1009, Instructor, University of Virginia, 1909; Adjunct Pro-
fessor, 1910; Associate Professor, 1912-1017.

374 South Catalina Avenue,

W. Howarp Crare, E.M.
Professor of Mechanism and Machine Design

.M., University of Minnesota, 1901, TInstructor in Mathematics,
ATacalester College, 1897-1898. Superintendent and Design-
ing Engineer, Sherman Engineering Company, Salt Lake
City, 1905-1909: Superintendent, Nevada-Goldfield Reduction
Company, Goldfield, Nevada, 1909-1910.

95 South Mentor Avenuc.

Jases Evcar Berr, Pu.D,
Professor of Chemistry

S.12., University of Chicago, 1905; Ph.D., University of Tllinois,
1913, Graduate student and fellow, University of Chicago,
T008-1910: graduate student and assistant, University of T1li-
nois, 1911-1913; Instructor in Chemistry, University of Wash-

ington, 19810-1911, 1913-1916.
254 South Meredith Avenue.

“On leave, National Research Council.



OFFICERS OF INSTRUCTION 13

Roserr Encar Forp, E.E,
Associate Professor of Mechanics and Hydraulics
B.ICE, University of Minnesota, 1895; E.E., 1900. Associated
with Electric Manufacturing Co., Minneapolis, 1895; Consult-
ing Steam and Electrical Engineer, Ainneapolis, 1804-1897;
Graduate work at the University of Minnesota, 1900,
137 South Madison .\venue.

Sewarp Circrenyarnp Soroxs, AB.
Associate Professor of Economics and History

A.1B., Harvard TUniversity, 1911. Advertising Manager and Or-

ganization Expert for various companies, 1912-1915: Secre-

tary and Technical Expert, L.os Angeles Charter Commission,

1915; Pacific Coast Representative, J. P. Devine Company
(machinery), since 1912.

1107 Buena Vista Street, South Pasadena.

Howarn Jorixsox Lucas, M.A.
Associate Professor of Organic Chemistry

I3.A,, Ohio State TUniversity, 1907; M.A., 1908; Assistant in
Organic Chemistry, Ohio State University, 1907-1909: Fellow
in Chemistry, University of Chicago, 1909-1910; Chemist,
Bureau of Chemistry, United Statcs Department of Agri-
culture, 1910-1912. Chemist, Government of Porto Rico,
1912-1913.

1279 North Mentor Avenue.

George Ruperr MacMixy, A.B.
Associate Professor of the English Language and Literature
A.B., Brown University, 1905. Instructor in English, Brown
University, 1907-1909; Instructor in English, Iowa State

College, 1909-1910; Instructor in English, University ot Cali-
fornia, 1910-1918. Manager of the University of California

Press, 1912-1913.
646 South I.ake Avenue.

Lurirer Ewine WEAR, Pu.D.
Associate Professor of Mathematics
A.D., Cumberland University, 1902; PPh.D., Johns Hopkins Uni-
versity, 1913. Graduate student and fellow, Johns HopKins
University, 1908-1909, 1910-1913. Instructor in Mathematics,
TUniversity of Washington, 1913-1918.
261 South Bonnie Avenue.

TOn leave, U. 8. dilitary Service.
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WirriaM WaippLE Micragr, B.S.
Associate Professor of Civil Engineering

13.8. in Civil Engineering, Tufts College, 1909. With New York
City, Borough of Richmond, on topographic survey of the
Borough, 1909-1911; with The J. G. White Engineering Cor-
poration, 1912-1913 and 1915; Instructor, Department of
Drawing and Design, Michigan Agricultural College, January
to July, 1914; Office Engineer on construction of hydro-
electric development for The Power Construction Company
of Massachusetts, 1014-1915; Resident Engineer on construc-
tion of reinforced concrete bridge for Ulster County, New
York, 1915-1916; in private practice, 1916-1918.

518 South Lake Avenue.

Jaymes Hawes Ervs, Pa.D.
Assistant Professor and Research Associate in Physical Chemistry

B.8., Massachusetts Institute of Technology, 1912; Ph.D., 1916.
Assistant in Electrical Laboratory, Massachusetts Institute
of Technology, 1913-1914; Research Associate in Physical
Chemistry, Research Laboratory of Physical Chemistry,
Aassachusettts Institute of Technology, 1914-1916.

1566 East Walnut Street.

Wirrtam Nosee Lacey, Pur.D.
Assistant Professor in Incrganic and Industrial Chemistry

A.B. in Chemical Engineering, 1911, and Chemical Engineer,
1912, Leland Stanford Junior University; M.S., 1913, and
Ph.D., 1915, University of California; Assistant in Chem-
istry, Leland Stanford Junior University, 1911-1912; Assist-
ant in Chemistry, University of California, 1912-1915; Re-
search Chemist for Giant Powder Co., San Francisco,
1915; Research Associate, Massachusetts Institute of Tech-
nology, 1916; 1st Lieutenant, Ordnance Department, TUnited

States Army, 1917-1919.
1661 Rose Villa.

Carr Sawyer Dowxes, Pa.D.
Assistant Professor in English

A.B., Harvard University, 1907, A. M., 1908; graduate work, Oxford
University, 1907-1908; Ph.D., Harvard University, 1912. In-
structor in English, Leland Stanford Junior University, 1913-
1914; Instructor in English, University of Illinois, 1914-1916.

968 North Madison Avenue.

WarreN Weaver, C.E.;
Assistant Professor in Mathematics

C.IZ., University of Wisconsin, 1917. Instructor in Surveying
and Astronomy, University of Wisconsin, 1916-1917; Research
Scholar in Mechanics, University of Wisconsin, 1917.

10n leave., T. 8. Military Service.



OFFICERS OF INSTRUCTION 13

Earxesr Caarres Warsox, Pu.B.
Assistant Professor in Physics

Ph.B., Lafayette College, 1914; Scholar in Physies, University
of Chicago, 1914-1915; Assistant in Physics, University of
Chicago, 1915-1917; National Research Council, Sub-Com-
mittee on Submarine Detection, 1917-1918; Government re-
search, Naval Experiment Station, 1918.

34 South Madison Avenue.

Epwarp Ceci. Barrerr, B.A.
Lecturer in Business Law

B.A., State University of Towa, 1906. Assistant Secretary Board
of Regents, 1906-1907; Registrar and Secretary to the Presi-
dent, State University of Iowa, 1907-1911.

942 North Chester Avenue.

Carrorr Davis Birumvyer, B.S,, 2nd Lieutenant (Infantry),
U. S. Army.
Personnel Adjutant of Student Army Training Corps

B.S. in Mechanical Engineering, Virginia Polytechnic Institute,
1914. With Norfolk and Western Railway, Roancke, Vir-

« ginia, 1914-1916. Instructor in Mechanical Engineering,
Throop College of Technology, 1916-1918. 2nd Lieutenant,

Infantry, U. S. Army, 1918.
1661 Rose Villa Street.

FrepeErick Huxt Kexnepy, Jr., S.B.!
Instructor in Drawing and Mathematics

S.B., Massachusetts Institute of Technology, 1914. Architectural
Designer in the office of Frank A. Bourne, Boston, 1912-1913;
Assistant in Mechanical Drawing and Architectural Draw-
ing, Massachusetts Institute of Technology, 1914-1915; Har-

vard Engineering Camp, 1915.
400 South Euclid Avenue.

Rogperr Sinporr Fercuson, B.S.!
Instructor in Mathematics and Electrical Engineering

B.S., Throop College of Technology, 1915.
1640 North Fair Oaks Avenue.

Axpeew MEerrITT Ockersrap, B.S. iy C.E.
Instructor in Civil Engineering

B.8. in Civil Engineering, University of Vermont, 1910. Instructor
in Civil Engineering, Michigan Agricultural College, 1910-
1913. Examiner of Surveys, United States Forest Service,
Washington, D. C., 1913-1917: with the Wichita Mapping
and Engineering Company, Wichita, Kansas, in charge of
Civil Engineering, 1917.

10n leave, U, 8. Military Service.
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Oscar Lrscie Heanp'

Instructor in Forging
Graduate, Normal .Arts Department, Throop Polytechnic Insti-
tute, 1903, Instructor in Manual Arts, California Poly-
technic School, San Luils Obhispo, 1903-1506; Superintendent,
Construction of Buildings, University Farm, Davis, Cali-
fornia, 1909-1910; Instructor ¥ngineering-Mechanics Depart-
ment, State I’olvtechnic School, San Tauis Obispo, Cali-

fornia, 1910-1918, 3
840 South Fuclid Avenue.

ALBERT ADAMS MERRITY

Assistant in Aeronautics
621 North Hill Avenue.

Warrer Tickxor Wrrrxey, Pr.D.
Research Fellow in Physics
.S, Pomona College, 1910: M.S., 1912; Ph.D., University of

Chicago, 1916. Associated with Mount Wilson Solar Obser-
vatory, 1913 and 1917; Fellow in Physics, Universily of

Chicago, 1914-1916.
988 North Holliston Avenue.

Arrrrer WELLS SINCLAIR
Laboratery Assistant in Physics

Siudent in Mechanical Tngineering, Cotnell TUniversity, 1005-
1909. Transportation and Maintenance Departments, Albu-
querque Division, Atchison, Topeka and Santa Fe Railway,
1914,  With Southern California Edison Company, Com-
mercial Department, Redondo Beach, California, 1915-1916;
Construction Department, 1917; Meter Department, 1918,

375 Waverly Drive.

Forru WreExy Wrirsey, M.S.
Assistant in Chemistry

38, University of Chicago, 1915; M.8., Universily of Chicago,

1916.
988 North Holliston Avenue.

I1. Danwix KmscHaax, B.S.
DuPont Scholar in Chemistry
I3.S. in Chemistry, Throop College of Technology, Septenmber,

19418,
632 Oak Knoll Avenue.

TAssociated with the Pasadena I1Tigh School,
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Day ExreNreLp, AB.
Teaching Fellow in Chemistry

A.B., Occidental College, 1914; Graduate work, University of
California, 1916-1917.
377 South Hudson Avenue.

Joserur Freberick Hartrey, B.S.
Teaching Fellow in Chemistry

$B.S. in Chemical Engineering, Throop College of Technology,

September, 1918.
509 Jackson Street.

James StTEELE, B.S.
Teaching Fellow in Chemistry
B.S. in Chemical Engineering, Throop College of Technology,

September, 1918.
632 Oak Knoll Avenue.

Warrey Lorn Bruscrreiy
Teaching Fellow in Chemistry
436 South Hudson Avenuc.

Svarxer NEepHAM MERixg, 20d Lieut. (Infantry), U, S, Army
Instructor for 8. A. T. C.

DrrserT Roy Jomrxsox, 2nd Lieut. (Infantry), U. 8. Army
Instructor for 8. A. T. C.

Doxatn Hexrivarox Wrietrr, 2nd Lt. (Infantry), U, S, Army
Instructor for S. A, T. C.



Aunals of 1918

January 7—Assembly Address by Dr. Arthur A. Noyes: “The
Contribution of Science to the War.” Announcements by
President Scherer.

January 17—Concert (Pasadena Music and Art Association),
The l.os Angeles Symphony Orchestra, Adolf Tandler,
Director; Josef Desider Vecsei, piano soloist.

January 28—Assembly Address by Professor Clinton K. Judy:
“Out of Their Own Mouths.”

February 4—Assembly Address by Professor Frank P. Me-
Kibben: “Ship Construction.”

February 4—Concert (Pasadena Music and Art Association),
Reinald Warrenrath, baritone.

February 11-—Assembly Address by Dr. Robert R. Meredith:
“Abraham Lincoln.”

February 18—Assembly Address by Dr. Silas Fvans: “Obedi-
ence to Law.”

IFebruary 25—Assembly Address by Dr. William Kent: “The
Mechanical Engineer—His Preparation and His Work.”

March 4—Assembly Address by Mr. Bruce Evans: “Getting
By

March T—Assembly Address by Mr. J. B. Coulston: “Financ-
ing the War.”
March 8—Concert (Pasadena Music and Art  Association),

The Los Angeles Symphony Orchestra.

March 11—Assembly Address by Dr. Daniel F. Fox: “Some
Ohservations at the Army Training Camps.”

March 14— Lecture, Extension Courses, by Mr. Jolm Masefield:
“T'he War and the Future.”
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March I8—Assembly Address by Dr. William B, Munro: “Fdu-
cation and the War.”

March 25—Assembly.  Informal Talk by President Scherer.

March 29—Assembly Address by Mr. C. O. Poole: “Hydro-
clectric Problems of the Southern Sierras Power Company
Development.”

April I—Assembly Address by Mr. George E. Anderson: “The
IFuture of the Engineering Profession.”

April 7—Commencement Day. Invocation by the Rev. Leslie
E. ILearned, D.D. Presentation of class pins: Eugene H.
Thuoler. Award of Junior Travel Scholarship Prize: Profes-
sor Clinton K. Judy. Address by President Scherer:
“America Tomorrow.” Conferring of Decgrees, President

Scherer,

April 8-——Annual Banquet of the Alumni Association.

April 15—Assembly Address by Mr. B. F. Pearson: “The De-
velopment of Transmission of Electrical Energy in South-

ern California.”

April 22—Assembly Address by Miss Kate Dunn Ames: “The
Struggle of the Anglo-American Peoples for Freedom.”

April 20—Assembly Address by Professor W. Howard Clapyp:
“Crustal Movements of the Farth’s Surface.”

May 6—Assembly Address by Dr. O. P. Gifford: “Is l.ife
Worth Living?”
May 13—Assembly Addresses .by ILieut. Paul Perigord, Mr.

George B. Chandler, and Professor Guy Stanton Ford.

May 15—Concert (Pasadena Music and Art Association),
Mme. Amelita Galli-Curci, coloratura soprano.

May 16—Assembly Address by Lient. Nat Bruno Rosselli:
“Ttaly’s Part in the War.”
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May 17—Student Assembly.  Addresses by IFritz Karge, Pro-
fessor W. Howard Clapp, Alexander Askenasy, Horace
P. Lukens, Norten E. Silverthorn, Donald H. McCreery,
and Professor Royal W. Sorensen.” Songs by the Glee
Club.
May 22— Assembly Address by Hon. Iranklin K. Lane, Secrc-
tary of the Interior: “The War, an Engineer’s War.”

AMay 22—Assembly Address by Dr. O. P. Gifford: “An Appeal
for the Red Cross.”

May 30—Assembly Address by Dr, Frank G. Tyrrell: “America
and the Next War.”

June 10—Assembly Address by Rev. N. 8. Stephens: “The
American Ambulance Service in Irance.”

June 17-—Assembly Address by Lieut. Seward C. Simons: “Fx-
periences at the School for Adjutants, Department of Mili-
tary Aeronautics, Columbus, Ohio.”

July 8—Assembly. Reports from training camps: Cadets
Sinclair Smith and Gerald Tavagnino, and Lieutenants
Virgil H. Best and Clayton C. Iavene.

July 15—Assembly Address by Mr. Leslic B, Henry: “America
and the New Imperialism.”

July 22—Assembly Address by Dr. Jesse W. Stenger: “Eight
Years in India.”

August 3—Assembly Address by Professor Antonio Mangano:
“Why America is the Chosen Nation.”

August 9—Assembly Address by Captain Richard Haigh: “The
British Tank in Action.”

August 20—Assembly Addvess by Captain Charles T. Leeds:
“The Students’ Army Training Corps.”

August 26—Assembly  Address by Mr. Rdward . Barrett:
“The Conference at the Presidio on the Students’ Army
Training Corps.”
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September 2--Assembly Address by Licut. J, L. Carter: “Ger-
man Atrocities.”

September 9—Assembly Address by President Scherer: “The
Nation at War.”

September 13—Annual Banquet of the Alumni Association.

September 15—Commencement Day. Invocation by Bishop
Joseph H. Johnson, D.D. Presentation of class pins, by
Clarence Norris Ward. President Scherer’s address to
the class: “I'he College Man To-morrow.” Announcements
and conferring of degrees, President Scherer.

QOctober 1—Installation of Students’ Army Training Corps:
Battalion parade. Explanation of Students’ Army Train-
ing Corps, by Captain Charles 1. Leeds, U. S. A. Ret'd.
Invocation by Rev. Leslie E. Learned, D.D. Raising of
Ilag. Oath of Allegiance. Publication of Orders, Lieut.
Carroll 1. Billmyer. Address, President Scherer. Bene-
diction, Dr. Learned.

October 14—Assembly Address by Lieut. IFrancis H. Hay, U. S.
Engineers: “The Work of the Engineer Troops in the
War.”

November 1T—Assembly Address by Dr. Jolm Willis Baer:
“The War Work Fund.”

November 18—Assembly Address by President Scherer: “I'he
Patriotic Opportunities of Peace.”

November 25—Assembly  Address by Dr. Ernest C. Moorve:
“Reeonstruction—ILabor.”



Introdurinry

THE GROWTH OF THROOP COLLEGE

In discussing the new educational policies of Throop
College (in February, 1908) Dr. George E. Hale, of
the Board of Trustees, spoke as follows:

Here in California the conditions and the need for technical
education are unsurpassed. In no part of the world is elec-
trical engineering so highly developed, especially in the trans-
mission of power from great distances. In hydraulic engineer-
ing, we are facing to-day an undertaking of enormous magni-
tude. Eastern technical schools are far removed, those of the
north insufficiently developed and also too remote. Under such
conditions, and with the advantages afforded by climate, by the
immediate neighborhood of mountains where water power can
be developed and experimental transmission lines installed, who
can deny that there is a place in Pasadena for a technical school
of the highest class?

In developing such a school, we must provide the best of
instruction and the most perfect equipment that modern en-
gineering offers. But in laying stress upon the practical aspeets
of the problem we must not forget that the greatest engineer
is not the man who is trained merely to understand machines
and to apply formule, but is the man who, while knowing these
things, has not failed to develop his breadth of view and the
highest qualities of his imagination. No great creative work,
whether in engineering or in art, in literature or in science,
has ever been the work of a man devoid of the imaginative
faculty. In seeking to develop the school, therefore, let us not
forget that our prime object should be to graduate men
capable of conceiving vast projects, not less than men whose
abilities are limited to the power of executing them. With the
rapid development of engineering in all directions, and the con-
stant increase in the amount of detailed information placed
bhefore the student, the difficulty of securing the requisite
breadth ot view is serious. In most technical schools this
problem has not been solved, and the opportunity stands open
for Throop to devise and carry into effect a broad scheme of
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cducation which may give proper recognition to all sides of
the engineer’s life.

In the winter of 1908 a curriculum was devised
applying these principles to the departments of Elec-
trical, Mechanical, and Civil Engineering. In the fol-
lowing spring the newly elected President accompanied
Dr, Hale on a visit to the leading technical schools of
America and FEurope, for the purpose of testing and
improving this curriculum, the results being embodied in
the following pages.

To complete the reorganization of the institution, the
Board of Trustees took drastic measures towards lifting
the school to its new educational plane, through the
segregation of all students except those of a true col-
legiate standing. At the beginning 195 pupils were
transferred to a new institution of their own, now in
successful operation as a polytechnic elementary school.
In 1910 the College separated itself from 288 more, of
a still higher grade, who became the constituents of a
distinct institution known as Throop Academy, which
was afterwards merged with the new Polytechnic High
School supported by the City of Pasadena. This left
the College free to devote its entire resources to a single
clear object, the maintenance of a college of technology.

Meanwhile, with large faith in the future, a physical
equipment had been provided in keeping with high plans
and ideals. A generous friend purchased and gave to
the corporation a spacious and beautiful grove of oaks
and orange trees, near the southeastern boundaries of
the city, and flanked by the mountains, as the site for
a group of new buildings. The first of these, “Pasa-



20 THROOP COLLEGE OF TECHNOLOGY

dena Hall,” erected through the liberality of a scorc
of citizens, and dedicated in June, 1910, is a majestic
building comprising 800,000 fect of cubic contents, con-
taining sixty-two roows, and fitted with complete modern
cquipment. A second buildi'ngJ containing the power
plant, with steam and hydraulic laboratories, was occu-
pied with the opening of the new institution in Septem-
ber, 1910; a Dormitory was opened on the campus in
the autumn of 1915 (see page 45); the Chemistry Build-
ing was completed in 1916 (see page 98); the Acro-
nautics Laboratory has just been completed (sec page
103) ; and the Pasadena Music and Art Association is well
advanced with plans for the erection of an Auditorium.
During the last few years the Fndowment has been en-
riched by large gifts, all debts have been canceled, and
the income from a fund of $800,000 has been made avail-
able for Physical and Chemical Research, as described on

pages 102 and 99.

ENVIRONMENT

Pasadena is not only one of the most beautiful of citices,
but it is also noted for the morality, refinement, and
culture of its ecitizens. Being notably a residential town,
ten miles from the factories and markets of T.os Angeles,
it is surrounded by safeguards and privileges that fit it
for the guardianship of vouth. Saloons are prohibited
by charter. Boys under age are shut out by statute
from questionable places of amusement, of which there
are few. Pasadena is known as “the city of churches
and schools,” and is also frequently called “the most

beautiful town in the world.” To be surrounded by an
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atmosphere of purity and beauty is no hindrance to a
training in utility.

The social ideal of Throop College is embodied in one
word: Democracy. Whatever savors of class or caste
it abhors. FEvery encouragement is given to students of
limited means who wish to labor in order to learn.

The College is broadly Christian, but a clause of its
charter has for many years provided that a majority of
the Board of Trustces “shall not belong to any one
religious denomination or sect, and the institution shall
be maintained and administered as an undenominational
and non-sectarian school.”

The Public Works Scholarship Iund, described on
page 41, affords a unique and successful example of
co-operation between a school and a municipality for
mutual benefit, and for the assistance of young men in
self-support.

The Olive Cleveland Loan I'und is described on page
40. The College does not give free tuition, but docs what
is better. Out of this Fund, devised especially and
solely for the purpose, it may lend to worthy young men
(without interest) the amount of their tuition, to be
repaid after they acquire an income of their own.

Expenses are listed on page 45.



Geueral Information

REQUIREMENTS FOR ADMISSION

AppLICANTS FOR ADMISSION must give evidence of good
moral character, and be thoroughly prepared in at least
fifteen units of preparatory work; each unit representing
one year’s work in a given subject in an approved high
school at the rate of five recitations weekly. The table

of admission subjects is as follows:

English oo 3
Algebra .o 2
Plane and Solid Geometry... 115
Trigonometry 14
Physies oo -1
Chemistry .o S 1
United States History and Government 1
French, German, Spanish, or Latin............... .. 2
Miscellaneous Subjects’ ... ... ... 3
Total.... .o 15

Applicants who offer for entrance a total of fifteen
recommended units but whose list of subjects is not in
accord with this table may be admitted at the discretion
of the Faculty, but students thus admitted must complete
the preparation of the required subjects. Candidates
who do not offer French, German or Spanish for admis-
sion will be required to study onc of these languages for
three years at the College. Those who do not offer
United States History and Government for entrance will
take American Government during the first term of
the second vear, unless the deficiency is removed before

1These may include any subjects of high school grade which
meet the approval of the Facnlty.
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that time. All other entrance deficicncies must be re-
moved before registration for the second year.

Beginning courses are offered at the College in Chem-
istry, Trigonometry, French, German, and Spanish, but
the College advises most strongly that applicants for
admission be prepared in these subjects.

PREPARATION IN ENTRANCE SUBJECTS MAY BE EVI-
DENCED by the certificate of an approved school or by
examination. Applicants are advised to_enroll at the be-
ginning of the academic year, as many of the subjects
continue tlxryoughout the year and may not be undertaken
in the middle of the year. Application forms will be sent
upon request.

APPROVED scHooLs are those that maintain a full four
years’ course and are accredited by the various Associa-
tions of Colleges, and College Entrance Certificate
Boards, or by colleges and universities of recognized
standing at which the entrance requirements are equiva-

lent to those of Throop College.

ExTrRANCE ExamiNaTioNs aT THE CoLLEcr! will be
" given for those who prefer this method of admission, or
who may desire thus to supplement incomplete certifi-
cates of recommendation. The schedule for 1919 is as

follows:

Wednesday, September 2:k
8:00 A. M. DMathematics
2:00 P. M. English

1intrance examinations may also be taken under the direc-
tion of the College Entrance Examination Roard. These exam-
inations are held at various points in the United States on June
16 to 21, 1919, Applications for these examinations should he
in the hands of the Secretary of that Board by Mav 19, 1919.
Te may be addressed at 431 West 117th Street, New York COity.
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Thursday, September 25
8:00 A. M. Physics; Chemistry
2:00 P. M. History

I'riday, September 26
8:00 A. M. Toreign Languages

ApPrLICATIONS FOR ADMIssION should be forwarded to
the Recorder in ample time to allow for correspondence,
so that candidates whose certificates are incomplete may
prepare for entrance examinations in subjects not cov-

cred by their certificates.

ExTrANCE ExaMINaTIONS ordinarily do not exceed two
hours for each subject. Applicants taking examinations
in Physics, Chemistry, or United States History must
present their note books at the time of the examination.

During the Freshman year, a student’s work is
regarded as a probation to determine more fully his
seriousness of purpose and his qualifications to carry

successfully the more advanced work of the College.

APPLICANTS FOR ADMISSION TO ADVANCED STANDING
coming from other institutions of collegiate rank must
present letters of honorable dismissal, together with
statements showing in detail the amount and character
of their previous training. This work will be credited
according to the standards of Throop College. In lieu
of these certificates of credit, applicants for advanced
standing may take examinations, for which application

forms will be sent on request.

To rreacHERS and to persons of mature age engaged

in technical pursuits, and wishing to devote some time



DESCRIPTION OF ADMISSION SUBJECTS 31

to scientific study, the College desires to offer the amplest
opportunities in its lecture rooms and laboratories. Such
persons may in general be admitted without formal exam-
ination, on satisfying the I'aculty that they are qualified
to undertake the work propesed. They will be expected
after admission to attend the same exercises and examina-

tions as other students.

Tur State Boarp or Ebpvcariox has authorized the
College to issue certificates for high school teaching

under conditions described on page 112.

DESCRIPTION OF ADMISSION SUBJECTS

The general basis of admission to the College is a
principal’s recommendation showing the satisfactory com-
pletion of a high school course of four years in the
subjects designated for admission. The following de-
scription of preparatory subjects may be supplemented

by correspondence with the Recorder:

Exgrsir.—Preparation in Fnglish should cover at least three
vears, and should have for its objects the ability to read with
accuracy, intelligence, and appreciation, and to speak and
write not only corrcetly, but with clearness and fluency. Com-
position and technical English should take about two-fifths
of the time, and Literature the remaining three-fifths. This
work should be so given that the student may have an appre-
ciative understanding of the books selected for general or for
intensive study, with some knowledge of their authors, and an
acquaintance with the character and tendencies of the more
important literary epochs. (3 units)

Geryax.—The elementary study of the language, covering
two years of daily recitations. This should include a study of
the inflections, word-order, the essentials of syntax, and the
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force of prefixes and suffixes. The student should read about
two hundred pages of secondary school German text, and be
able to translate simple sentences from English into German,
as well as to speak and understand simple German sentences.

(2 units)

Frexcu.—The elementary study of the language, covering
two years of daily recitations. This should include a knowl-
cdge of the forms of the language, the elements of syntax, and
the ability to pronounce correctly. The student should read
about four hundred pages of secondary school text, and should
be able to translate ordinary French into English and to turn
simple English into French. (2 units)

Seaxisa.—The elementary study of the language, covering
two years of daily recitations. The student should have a
knowledge of grammar, including a mastery of the common
irregular verbs. He should be able to pronounce correctly and
to translate ordinary Spanish into English, and English into
Spanish. He should read about two hundred pages of second-
ary school text. (2 units)

Larixn.—Such a knowledge of the elements of grammar as
is offered in a standard preparatory book; the reading of the
equivalent of four books of Caxsar, and some practice in com-
position. The study of Latin is deemed valuable for students
planning to take scientific work, as it not only facilitates the
acquisition of modern languages, but gives a better understand-
ing of scientific terms. (2 units)

MarueaaTics.—As this subject is prerequisite to any work
in engineering, students should have at their command the
fundamental principles of algebra, geometry, and trigenometry.
It is advised that the high school course be thoroughly reviewed
just before entrance. The following outlines show the scope of
adequate preparation:
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TeemeNTary  Avcemra.—Fundamental operations, simple
equations, factors, factor theorem, fractions, simultaneous equa-
tions, involution, evolution, irrational numbers, simple quad-
ratic equations. (1 unit)

Hicirer Arcesra.—Theory of exponents, complex numbers
with graphical representation, simultaneous quadratic equa-
tions, theory of quadratic equations, inequalities; ratio, pro-
portion and variation; arithmetical, geometrical, and harmon-
jeal series; the binomial theorem for positive integral exponents,
logarithmic calculations, determinants. Graphical methods and
illustrations should be wused in connection with the solution of
equations. (1 unit)

Praxe Groyerry.—The general properties of plane figures;
the circle, and the measure of angles; areas, regular polygons,
and the measure of the circle: The requirements also include
original propositions, and problems in the mensuration of plane
figures, as well as the usual demonstrated theorems. Stress
should be placed ou clear thinking, strict reasoning, and accu-
racy of statement, as well as on the acquirement of geometrical
knowledge. (1 unit)

Sorm Geomerry.—The topics included are: relations of lines
and planes to space; the properties of prisms, pyramids,
cvlinders, and cones; the sphere and spherical triangle; also,
the mensuration of solids, and original propositions. (% unit)

TricoxoMmeTRY.—This subject includes the general formulas
of plane trigonometry; the theory of logarithmic tables; appli-
cation to the solution of triangles and of simple problems in
heights and distances. (14 unit)

Hisrory axp GoverxmeNrt or rur Uxirep Stares.—\ knowl-
edge of the outlines of American History, and of the nature
of Tederal, State and local goverument. This requirvement
represents the regular use of a text-book in history and a
text-book in government; systematic reading of assigned ref-
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crences; and the keeping of a note-book containing maps,
concise topical outlines of the most important movements and
institutions, summaries of the reference reading, and a few
carefully prepared brief papers with bibliographical notes.

(1 unit)

Pirysics.—Preparation may be obtained by a year’s study in
the high school including both laboratory and text-book work.
It is preferred that at least one-half the time be given to
laboratory work in which the students perform individually
such experiments as are described in ‘the better class of
laboratory manuals. The laboratory note-book should furnish
a complete and systematic record of the student’s experiments
and ohservations. (1 unit)

CueymisTrY. —Preparation in chemistry can be obtained only
from a year’s course including both class-room and laboratory
cxercises, based upon any of the recognized texts. About four
hours a week should be given to individual laboratory work,
The course should present an outline of the fundamental prin-
ciples of general chemistry. 'The laboratory note-book should
give special attention to the record of facts observed and in-
ferences drawn, and the written equation by which the reaction
is represented. (1 unit)

REGISTRATION

General registration will take place Monday, Septem-
ber 29, 1919 (8 A. M. to 5 P. M.), and for the mid-year
cntcring' class February 2, 1920 (8 A. M. to 12 M.). A
special fee of two dollars is charged for registration after
these dates.

Fvery student must have the approval of the Physical
Director before his initial registration.

The schedule of studies for cach student is made out
by the Registration Committee, and the student, after

arranging for his tuition, is enrolled by the Recorder. A
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subject will not be assigned to a student unless the officer
of instruction in that subject is satisfied that the appli-
cant is competent to undertake it. No student is admitted
to classes without a registration card endorsed by the
Recorder.

Any change of schedule is made by the Recorder, and
after the first week of the term involves a fee of one
dollar, unless made at the suggestion of the College.

REGULATIONS AND DISCIPLINE

Every student is required to attend all class and As-
sembly exercises, and to satisfy the requirements in each
of his subjects in such ways as the instructors may
determine.

An instructor, with the approval of the President, may
at any time exclude from his classes any student who, in
his judgment, has neglected his work, and any student
thus excluded shall be recorded as having failed in the
subject from which he is excluded.

The following system of notation is used to indicate

class standing:

V denotes Marked Distinction,
IV denotes Above Average,
IIT denotes Average,

IT denotes Below Average,

C denotes Conditioned,

F denotes Failed.

Average is defined as the standard, based upon the
experience of the instructor as being attainable under

normal conditions by about one-half the students.
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Conditioned indicates deficiencies that may be made up

without actually repeating the subject.

Failed means that credit may be secured only by re-

peating the subject.

Term examinations will be held in all subjects unless
the officer of instruction in any subject shall arrange
otherwise. No student will be exempt from these exam-
inations. Leave of absence may be obtained only from
the Recorder, and can be allowed only for serious cause,
such as physical inability to be present. Unexcused

absence will count as a failure in the subject.

Special examinations may be arranged by the in-
structor for students having leave of absence, and must
be completed within four weeks from the beginning of
the following term; or, if in work of the third term,

during the week preceding registration.

A condition in any term’s work and all work noted as
“Incomplete” must be made up within the time lmits
prescribed above for special examinations, unless the in-
structor shall give the Recorder contrary notice in writ-
ing. Work not so adjusted will be recorded as failed.

A student who is recorded as having failed in a re-
quired subject must repeat every such subject with the
class next taking it, and such subjects will take I;recv-
dence in the student’s time over those that follow.

Reports of class work are prepared at the close of
cach term. These reports are sent either to students

s’
themselves, or to parents and guardians, as arranged.
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Students who do not maintain a passing grade in at
least thirty-five units of duly registered work in any
term will be dropped from the roll. Reinstatement is
thereafter a matter for special action of the Faculty.

The passing grade in any subject is 1I, but a student’s
record to be satisfactory as a whole should show at least
50% of the work of the Sophomore year and 60% of the
work of the Junior year to be above grade Il. If this is
not the case, further registration is o matter for Faculty

consideration.

Students whose work is unsatisfactory by reason of
lack of diligence may at any time be asked to withdraw.

Prolonged leave of absence must be sought by written
petition to the Faculty, and the student must indicate the
length of time and the reasons for which absence is re-
quested. In case of brief absences from any given exer-
cise, arrangements must be made with the instructor in .

charge.

Students are held responsible for any carelessness or
wilful destruction or waste, and at the close of the year,
or upon the severance of their connection with any part
of the work of the College, they are required to return

immediately all locker keys and other property.

It is taken for granted that students enter the College
with serious purpose, and that they will cheerfully con-
form to its requirements. They are expected to behave
with decorum, to observe the regulations of the College,
and to pay due respect to its officers. Conduct incon-

sistent with gencral good order or harmful to the good
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name of the College will render a student liable to
dismissal. The moral tone is exceptionally good; the
honor system prevails at examinations, as well as in the
general conduct of students, so that cases requiring

severe discipline very rarely occur.

The students are organized into an Association to con-
trol matters of general concern, and to deal with such
subjects as may be delegated to them by the Faculty.
Matters of final and severe discipline are in the hands
of the President and such other persons as he may

designate.

Disciplinary penalties involve the four grades of pro-
bation, suspension, dismissal, and expulsion. Probation
indicates that the student is in danger of exclusion, and
that he is not permitted to represent the College on any
public occasion.  Suspension means exclusion for a
definite period. Dismissal is exclusion for an indefinite
period, with the presumption that the student’s connection
with the College will be ended by it. Expulsion, the
highest ‘academic censure, denotes final exclusion from

the College.

The following statement is emphatically endorsed as
the general policy of the College:

For the conduct and character of its students a college as-
sumes a far more intimate responsibility than a university.
Toward mere thoughtlessness and exuberance of animal spirits
it will be lenient. But toward vice in its three dread forms,
drunkenness, gambling, and licentiousness, it will exercise a
severity unknown to universities. It will not ferret out evil
by spies, nor cultivate the acquaintance of the scandalmongers
of the town, nor encourage students to testify against each
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other, nor take unfair advantage of medical or quasi-medical
information given in confidence. But though it fights fairly,
it will fight these vices every chance it gets. When these evils
come fairly and squarely to its attention, as when carried to
excess they inevitably do, the school counts no cost too high,
whether in removing students or alienating families and friends,
to pay for keeping its moral atmosphere clean and wholesome.

COUNSELORS

The Recorder is the general consulting officer for stu-
dents, co-operating with the President in matters touch-
ing -student relations. TFor the purpose of providing
additional means of obtaining friendly advice, each class
is assigned a Faculty Counselor. By this arrangement
it is not intended, however, that the counselors shall be-
come in any sense guardians of the students, or that
students shall be limited in their privilege of conferring
with the President or other members of the Faculty.

HYGIENIC SUPERVISION

Dr. James H. MeBride, whose professional standing
is indicated by the fact that in 1909-10 he was president
of the American Academy of Medicine, is the Hygienic
Adviser for students, and will address them during the
year on personal hygiene. He may be consulted by
students at assigned hours without payment of fee.

The physical exercise and athletic activities of the
college are under the supervision of a physical director;
the object of the college authoritics being to make the
good health of all the students a matter of scientific care
rather than the specialized development of intercollegiate

athletic “teams.”
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Freshmen and sophomores have military instruction.
Every new student must have the approval of the
Physical Director before his initial registration. Other
students must satisfy the Physical Director within two
weeks after the beginning of each term, and at such
other times as the Director may indicate, that they are
physically qualified to carry the work for which they are
registered. Anthropometric charts are drawn in each
instance, and kept for future comparison. The Iresh-
men take a course of lectures on “How to Live.” The
Physical Director is a member of the Faculty, which
thus keeps in close touch with intercollegiate athletic
activities, and is also kept informed of the health record
of individual students. Should a student invite the
impairment of health by neglect of prescribed physical
exercise, the Faculty will use its discretion in limiting
his assignment of courses of study, since a sound body
is regarded as being usually fundamental to a sound

mind and subsequent success.

THE CLEVELAND LLOAN FUND

This Fund was established by Miss Olive Cleveland,
now deceased, for the purpose of aiding students to
obtain an education. The income is lent without interest
to worthy students who may need such assistance. Ap-
plications for loans may be made to the President of the
College, or to the Secretary of the Board of Trustees.
Loans are authorized by the Executive Committee of the
Board of Trustees upon recommendation of the President
and the Committee of the Faculty having the matter in

charge.
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THE PUBLIC WORKS SCHOLARSHIPS
My, William Thum, of Pasadena, has established
fund known as the Public Works Scholarship Fund, for
the purpose of providing employment to a limited num-
ber of students in the various departments of municipal
work. Under the provisions of this I'und, students ap-
proved by the Faculty are employed in the Municipal
Lighting Department, the Department of Streets, and a
number of other departments of the city of Pasadena,
thereby gaining valuable experience in practical business

and municipal affairs.

The total earnings of students in the Public Works
Scholarships and at the College during the academic
vear 1917-1918 were $2,506.88. The various kinds of
student employment, with total carnings in each class,

were as follows:

Work at the College:

In Chemistry Laboratory.
In Civil Engineering Work..
In Electrical Engineering La
In Mechanical Engineering Taborfxtor\._ 2445
In Materials and Hydraulics T.aboratories

In Mineralogy and Geology
In Physical Training Work
In Physics Laborator
In Military Work_ ...
In Library _.
Janitor Service, etc
Miscellaneous work ahout the College... ‘)81 65

$2,001,93
FKmployment in the Municipal T.ight Plant and
other City Departments (Public Works
Scholarships) . 414,90
Grand Total_._..........._.. e $2,506.83

Many students find employment outside the College.
The College has no record of the earnings from outside

work. though a considerable sum is earned in this way.
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TRAVEL SCHOLARSHIP TRIZES

A friend of the College who believes in the educative
value of travel has established two scholarship awards
to be known as the Junior and Freshman Travel Scholar-
ship Prizes.

The Junior Prize is awarded at each Commencement
to the member of the Junior class having the best record
in scholarship for the Sophomore and Junior years. This
prize is $750 cash. In 1918 it was awarded to Mr. Retla
Alter, who visited Japan.

The Freshman Prize, consisting in full provision for a
journey through the Eastern United States, over a route
recommended by the Faculty, is awarded on each Com-
mencement day to that member of the Freshman class
who has the best record in scholarship for the Freshman
vear. This prize is $250 cash. The winner of this prize
in 1918 was Mr. Richard Werner Stenzel.

The Faculty, in making awards, take into account
considerations of deportment, or good manners, and
ability for original work. They also determine the
regulations affecting the use of the prizes; and may in
some instances permit the Freshman prize to be used
for other purposes than travel. No award shall be made
in any case when the Faculty deem the record insufficient
to justify it.

THE CONGER PEACE PRIZE

The Rev. Everett L. Conger, D.D., in the promotion
of interest in the movement toward universal peace and
for the furtherance of public speaking, established in
1912 the Conger Peace Prize. The income from one

thousand dollars is given annually as a prize for the com-
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position and delivery in public of the best cssay on some
subject related to the peace of the world. The general
preparation for the contest is made in the English work
of the third term of the Sophomore year, as described on
page 114 The winner of this prize in 1918 was Mr.
Harry P. St. Clair.

EXTENSION COURSES

In co-operation with the citizens of Pasadena, the
College offers each year Extension Courses in science,
literature, and other branches of knowledge, the scien-
tific series being given in conjunction with the Mt. Wil-
son Solar Observatory of the Carnegic Institution of
Washington. These courses now have the invaluable
assistance of the Pasadena Music and Art Association.

THE WEBB LIBRARY

The tower room of Pasadena Hall, designed especially
to accommodate a library, is named in honor of the late
Mr. William E. Webb of New York, whose private collec-
tion of some three thousand volumes recently came into
the possession of the College and is now being cata-
logued. The Webb Library includes a liberal represen-
tation of modern and classical French and German liter-
ature; many valuable books of history and travel, of
ethnological and of physical and chemical science; a con-
siderable number and variety in the fields of philosophy
and religion; and an especially notable collection of vol-
umes’ in astronomy.

THE GENERAL LIBRARY
The general library is conveniently located on the

main floor of Pasadena Hall, and contains a collection
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especially adapted to the needs of a college of technology.
While the main body of the books is scientific in charac-
ter there is a generous admixture of history, philosophy,
and literature, including the Cooke Loan Collection in
German and French literature. The library is rapidly
growing, and a persistent endeavor is made to keep
abreast of the times, especially in securing complete files
of technical and scientific periodicals. It is open at all
convenient hours, under the care of a trained librarian,
who, by formal exercises and otherwise, gives instruction
and advice to all students. There is also a co-operative
arrangement with the Pasadena Public Library, whereby
special collections may be brought to the College for
the use of the students.

The reading room is a part of the library, and contains
current issues of the technical journals, including many
foreign publications, with a careful selection of the lead-
ing reviews.

Class work in Current Technical Journals is deseribed

on page 124,

STUDENT ORGANIZATIONS AND SOCIAL AFFAIRS

The Associated Students exercise general supervision
over matters of undergraduate concern, in co-operation
with the Faculty (sce page 88). Iraternities are de-
barred. One or two clubs founded on the principles of
good fellowship and mutual helpfulness have been organ-
ized under authority of the College. There is also an
excellent glee club. A student branch of the American
Institute of Electrical Engineers was organized in 1911,
a similar branch of the American Society of Mechanical
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Engineers in 1914, and a Chemists’ Club in 1916. *“The
Throop Tech” is issued weekly by the Associated
Students.

EXPENSES

Tuition is $150 a year, payable in three equal install-
wents, one at the beginning of each term. There is
also a fee of $1 a year for locker rental. There are no
other fees, but in the Department of Chemistry an annual
deposit of $5 is required the first two years and of $10
the Jast two years, to cover breakage and loss of labora-
tory materials.

The cost of supplies and of books, most of which will
be useful in later professional practice, ranges from $50
to $55 the first year, the larger part of which is required
the first term, and from $15 to $20 a term thereafter.

No reduction or refund is made to any student who
may be suspended or expelled, or who may leave without
a reason that shall be deemed valid, nor is any refund al-
lowed for attendance equaling or exceeding three-quarters
of a term.

DORMITORY

The College has provided on the campus a modern
dormitory, of California bungalow type, two stories in
height, with large, airy, and well-lighted rooms for about
sixty students—several of the rooms having sleeping

porches—and with attractive dining room, living room
and recreation rooms. Room rents average about $60 for
the academic year, the minimum being $45 and the maxi-
mum $85. Each student in the dormitory is required to
make a deposit of $10 at the opening of the college year

to cover any possible damage to dormitory property.
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Each student in the dormitory is expected to provide
for his own usc the following articles: Three sheets, 1
bed spread, blankets (for single bed), 8 pillow cases, 8
hand towels, and 3 bath towels.

The cost of table board is about $6 a week. Students
who do not remain in the dormitory over the week-end
are permitted a reduction in the weekly board rate. The
College does not plan to make any profit from the table
board, and rates are modified from time to time in ac-
cordance with the actual cost.

A resolution of the Board of Trustees provides that in
no case shall more than ten students be domiciled together

in anv quarters except the College Dormitorv.
Vq £ A



Bescriptinn of Courses

The courses offered by the College include Electrical,
Mechanical, Civil, and Chemical Engineering, Chemistry,
Engineering and Economics, and General Courses, all
leading to the degree of Bachelor of Science, and gradu-
ate work, leading to the degrees of Master of Science and

Doctor of Science.

ELECTRICAL, MECHANICAL AND CIVIL ENGINEERING

Nearly a century ago Tredgold defined engineering as
“the art of directing the great sources of power in nature
for the use and convenience of man.” This definition is
broad enough to cover all classes of engineering work, as
it recognizes that the fundamental truths of nature must
first be discovered by scientific investigation and then put
to useful work by intelligent direction.

The fundamental scientific principles are the same for
Electrical, Mechanical, and Civil Engineering. Narrow
specialization on the part of undergraduates is not en-
couraged for the reason that necessary fundamental sub-
jects would be omitted thereby and such specialization
often might be misplaced. The desire is rather to lay
first a broad and deep foundation in the subjects form-
ing the basis of engineering. After two years devoted to
thorough preparation in such subjects as Mathematics,
Physics, Chemistry, Drawing, FEnglish, and German,
French or Spanish, the student may differentiate accord-
ing to his aptitnde and ambition. Students whose chief
interest is in the applications of clectrical energy will
take Flectrical Engineering; those who are interested in

other forms of power and in the design of machinery will
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take Mechanical Engineering; those whose aptitude lies
in the field of construction will take up Civil Engineering.
The professional courses in these three branches ncces-
sarily diverge more or less in the later years, each lay-
ing particular emphasis on problems peculiar to itself.
On the other hand, there are many engineering subjects
in the advanced years common to all three branches, for
the Electrical, Mechanical, and Civil Engineering stu-
dents all take courses in Surveying, Mechanism, Applied
Mechanics, Strength of Materials, Hydraulics, Struc-
tural Design, Electrical Engineering, Heat FEngines,
Transportation, and Public Utilities. It is the aim of the
curriculum during the last two years to link up and defi-
‘nitely correlate the different fundamental studies with
their varied applications to engineering science. Sched-
ules of these courses are printed on pages 62, 63 and
61, 65.

CHEMISTRY AND CHEMICAL ENGINEERING

The courses in Chemistry and Chemical Engineering
prepare men to conduct those manufacturing processés
that deal with the production of materials of various
kinds—such, for example, as petroleum products, cements,
sugar, paper, soap, fertilizers, leather, drugs, and chemi-
cals. The courses include, in addition to the usual studies
in the humanities and in physics, mathematics, and draw-
ing, a thorough training in the various branches of
chemistry.

The two courses differ from each other in the respects
that the Chemical Engineering course includes a consid-
erable amount of instruction in Mechanical and Electrical,

as well as Chemical Engineering, while the Chemistry
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course affords a more thorough knowledge of chemistry
and physics, and gives a somewhat more extended train-
ing in chemical research. The studies in Mechanical and
Electrical Engineering included in the Chemical Engi-
neering course give the graduate a knowledge of the
fundamental principles of machinery used in the chem-
ical industries, and will greatly assist him in operating
such machinery, in handling mechanical and electrical
power, and in directing the construction of the simpler
forms of apparatus used in chemical industry. The addi-
tional knowledge of chemistry and physics, and the
training in research, which the Chemistry course affords
will, on the other hand, more directly fit its graduates to
carry on the research which is essential to the develop-
ment of chemical industries.

The course in Chemistry also serves to prepare men
for teaching positions in colleges and high schools, and
for research positions in government laboratories and in
universities.

Descriptions of the subjects of instruction are given
on.pages 92 to 97, inclusive. For the language require-
ment in the Chemical Engincering and Chemistry courscs,
sce foot note (1), page 60.

Bulletin No. 61, on Industrial Research in America as
illustrated especially by Chemistry, may be had on appli-

cation to the Recorder.

ENGINEERING AND ECONOMICS
T'his course should not be confused with the courses in
commerce offered by various universities and colleges.

Engincering is its basis, students taking four-fifths of
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the subjects offered in the Engineering courses described
on pages 71-90, the remainder of their time being de-
voted to a scientific study of the principles of commerce
and industry. It is designed to provide adequate educa-
tion for students who, while desiring a systematic train-
ing in the applied sciences, have interests and aptitudes
which fit them for positions on the business side of manu-
facturing and transportation enterprises, rather than for
specialized engineering.

The course includes (1) the instruction common to all
courses, in literature, science, and mathematics; (2) an
assignment of engineering studies in one of the three
groups: Electrical, Mechanical, or Civil Engineering;
and (8) a selected group of subjects in economics and
business. The subjects in group (8) may be briefly
described as follows:

Feconomics, being fundamental to all that follows, pro-
vides a general survey of the principles governing the
production, distribution, and consumption of wealth;
while the study of Economic History acquaints the stu-
dent with economic problems and forces as affecting the
development of the United States of America. Business
Law is designed to provide such knowledge of the law
as will give a general understanding of legal rights and
duties in ordinary ecircumstances and will lead to precau-
tionary measures, whenever business may threaten to de-
part from tried routine, so as to avoid the expense and
trouble arising from a fully developed emergency. In-
struction in Banking and Seccurities, Accounting and Sta-
tistics, Transportation, Taxation, and Cost Accounting
deals thoroughly with the broad outlines and fundamental
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principles of these several subjects. The work in Com-
mercial Organization aims to ground students in the
principles underlying modern business as illustrated by
concrete examples offered by an examination of typical
American industries; while that in Industrial Manage-
ment involves a consideration of the present tendencics
of industrial organization, its forms and problems, to-
gether with a critical study of the recent applications of
system. Students will be required to inspect well-or-
ganized factories and business establishments and to
prepare written reports thereon. The lectures in FEdu-
cation will deal with general pedagogical theory and
with the fact that a knowledge of men is the most im-
portant element in education, and that in the relations
of men perfect honesty is the only basis of real success.

This course in Engineering and Economies is one of the
General Courses, and leads, like all other undergraduate
courses, to the degree of Bachelor of Science.

The schedule of this course is given on pages 68 and

69 following.
GENERAL COURSES

General Courses are provided primarily for those who
may desire a thorough collegiate education in which
science predominates, but with a generous admixture of
other cultural studies, all of which are pursued according
to the standards and with the thoroughness of a profes-
sional school. They also afford an opportunity for
several other classes of students: those who may desire
to engage in scientific research, those who plan to be-
come teachers of science, and those who may desire some

scientific preparation for a business carcer.
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Students in General Courses must take all the re-
quired work common to all courses, in addition to their
major subject. The remainder of their work is pre-
scriptive, varying in accordance with their respective
plans and requirements. This work must be arranged
subject to the approval of the I'aculty so as to form a

consistent whole.

GENERAL PLAN

Throop College sets applied sciences at the center of
its undergraduate courses, but surrounds these with the
more essential humanities. Architecturally, this emphasis
is expressed by Alexander Stirling Calder’s heroic figures
of the Humanities, grouped with Energy and Science
over the archways of the main building. The College
holds that certain so-called “cultural” studies are indeed
most practical and needful. Tt believes that the English
language is the chief tool in the engineer’s kit; and re-
quires four years’ study of it, instead of the one-year
requirement of most engineering courses elsewhere. It
believes that the young engineer must also know at least
one continental language, with its appropriate background
of history, besides American history and civics and busi-
ness law. Tt believes that his first object should be serv-
iceable citizenship, and that in this direction he has

as a “civic engincer,” as has been

unusual opportunities
said. It has no electives, but many “prescriptives,” ap-
pointed according to individual talents or needs. It has
one instructor for every group of six students, and gives
much attention to research. It requires fifteen units for
admission and four vears of hard work for graduation.
Tt is not a place for boys to play, but for men to work in.
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A member of the Board of Trustees of Throop College
has said:

It is a practice in which educational critics sometimes in-
dulge, to contrast science and art as opposed by their very
nature to one another. Science is stigmatized as the symbol
of a harsh materialism, and as the destroyer of those essential
beauties of art and life which in reality stand above all means
of analysis. In the eyes of such critics, science would banish
all beauty from the world, by seeking to condense the mystery
of poesy into a formula, by substituting for the Parthenon an
analysis of its curves: in short, by a universal process of dis-
section and destruction which would leave nothing for the
imagination to enjoy.

But such views are based upon a superficial estimate of
science, which has much in common with art. Its highest
conceptions and its greatest pleasures are equally those of
the imagination, the indispensable source of all great advances.
Its modes of progress, though they may seem mechanical
and formal to those who do not look beneath the surface, are
not more materialistic than the brush-work of the painter or
the stone-cutting of the sculptor. Its results, so often re-
garded as merely analytic and destructive, are in the end
synthetic and constructive, appealing to the imagination as
only the greatest works of art can do.

A Gothic cathedral, in all its sombre splendor, affords to
the imagination no more superb picture than the primeval
nebula, condensing toward the central sun, and giving rise
to the planets of the solar system. The Parthenon itself, even
before its walls were demolished and its sculptures removed,
offered no more powerful appeal than the march of evolution
and the development of living things since the first appearance
of life upon the earth. And if it be argued that these con-
ceptions of science are merely expressions of natural phe-
nomena, grasped in the large, and freed from the dross of
incident and detail, may not the same be said of the greatest
achievements of painting and of sculpture?

But the contributions of science to the beauty of the world
are not confined to these products of synthetic reasoning. In
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every direction it has multiplied our perception and enlarged
our vision. In distant space it has found luminous clouds of
exquisite spiral structure, globular clusters of tens of thou-
sands of stars, and revolving systems indirectly perceptible
by the influence of their motion on the nature of light. It has
transformed the mud from the bottom of the sea into forms
as perfect as snow crystals, the skeletons of microscopic be-
ings of former ages. It has revealed beneath the green scum
of stagnant pools the infinitely varied and delicately beautiful
creatures of a living world as marvelous as the stellar universe.
It has pierced beyond this world into the atom itself, and
shown us the thousands of electrons, whirling in orbits, which
in endless combinations form systems more varied and complex
than their analogues among the stars. KEven analysis, then,
may yield beauty, and he who penetrates to the heart of na-
ture will find the powers of his imagination and his pleasure
in all forms of beauty—not least those of literature and art
—expanding as he goes.

PLAN OF INSTRUCTION

Graduate courses in Chemistry and Physics are offered
in connection with research directed by Dr. Arthar A.
Noyes in Chemistry and Dr. Robert A. Millikan in
Physics (see pages 98-100, and 102-104.))

All of the undergraduate courses as far as possible
combine the following elements: the discipline resulting
from the preparation of recitations from text-books; the
benefits of the instructor’s point of view as developed in
lecture courses; the acquiring of the technique of expres-
sion and design in the drafting room; the use of instru-
ments of precision in the laboratories; training in accu-
racy by the use of field instruments; the importance of
system in tests of commercial equipment; the knowledge
of physical limitations as shown by the testing of mate-

rials; and the impetus for original work as emphasized
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in the experimental laboratories. The student is encour-
aged to use the libraries to the fullest extent, and particu-
lar stress is placed upon acquaintance with contemporary
progress and practice through a study of catalogues and
by special courses in current technical journals. To
develop expression and breadth of view, advanced stu-
dents may be required to prepare and deliver before the
student body stated reviews of recent developments and
tendencies in their fields of study. Before the completion
of his course each Senior prepares a thesis representing
the results of his own original thought as applied to a

concrete problem.

The College has been peculiarly fortunate in securing
the presence of eminent engineers and other specialists
to address the assemblies, as the influence of leading
personalities is an invaluable supplement to its cur-
riculum. The rapid development of a great industrial
environment about Los Angeles affords unlimited oppor-
tunities for visits to all kinds of engineering works in
operation and in process of construction, to chemical and
other manufacturing plants of the latest type, and to
power houses of modern design, while the advancing
utilization of the rich natural resources of Southern
California affords many valuable examples of the
methods used in drilling for oil, in refining petroleum and
other typical products, in making cement, in pumping,
and in developing power by means of hydro-electric

plants.
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GRADUATION
I'or graduation students must complete such work as
is prescribed by the Iaculty for their several courses:

the number of units is approximately 600.

Fach candidate for a degree must prepare a thesis on
some subject included in his course, or an account of
some investigation made by him, or an original report or
design accompanied by a complete exposition. Subjects
of theses are announced by the Faculty at the close of the
Junior year, whenever possible, and theses must be sub-
mitted to the Faculty for approval at lecast a month be-
fore Commencement. All theses and records of work
done in preparation therefor, remain the property of the
College, and may not be published except by its authority.

The degree conferred by the College represents not
only the completion of one of its courses of study, but
also the attainment of a high standard of efficiency. Any
student who fails to show in his Senior year that he has
attained such a standard may be required to do such ad-
ditional work as shall test his ability to reach that stand-
ard, this work to take such form as the Faculty may pre-
scribe. At some time during his course the student
should make practical application of text-book theories
by undertaking actual labor connected with his future
profession; and the College affords aid in this direction
by such agencies as the Public Works Scholarship Fund,
described elsewhere. Summer work of this character is
warmly encouraged, being recognized as an important

supplement to the instruction offered at the College.



REQUIREMENTS FOR DEGREES

n
B

REQUIREMENTS FOR THE DEGREES OF MASTER OF
SCIENCE AND DOCTOR OF SCIENCE

Graduates of colleges who present evidence that their
preparation and ability are such as to cnable them to
pursue successfully work more advanced in character
than that required in the undergraduate courses at this
College may be admitted to courses of study leading to
the degree of Master of Science or of Doctor of Science.

Each candidate shall, at the beginning of the college
year, submit to the Faculty for its approval his proposed

course of study.

To receive the degree of Master of Science the candi-
date must complete satisfactorily, in residence at the Col-
lege, not less than one year’s work consisting mainly of
advanced study and research in science or engineering,
and must present a thesis describing his research.

To receive the degree of Doctor of Science the candi-
date must have been in residence at the college for not
less than two yvears; must have completed satisfactorily,
here or at another institution, the equivalent of three
vears of advanced study and research in science or engi-
neering; and must have shown ability to conduct inde-

pendently original investigations.  The candidate must
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during his period of study prepare from the literature
an original monograph in his field of science on some
important topic which has not been rccently treated in
a concise, comprehensive way; and at the close of his
course he must present in satisfactory form a thesis

describing his research work.



Schedules of Courges

EXPLANATION OF TERMS

The ‘“‘subject number”’ in the following tables refers
to the description of subjects beginning on page 71.

The number of units given in each term for any course
is the total number of hours per week required in that
course, including class and laboratory work and the

estimated time for preparation.

The term “‘prescriptive” denotes, (1): Studies that
may be assigned by the Faculty to determine the specific
direction of some of the courses. For example, students
in Engineering and Economics whose interest lies in the
applications of electrical energy take a group of sub-
jects in Electrical Engineering. (2): Subjects assigned
to a student according to the needs of his probable future
environment, as in the case of advanced courses in
Modern Language. (8): Subjects assigned in a special
case because of discovered deficiencies in previous train-
ing. For example, students needing further work in
English of the type of Course 601-603 may be advised
to take “‘Special Composition” or “Spelling” in addition

to regular Sophomore work.

The year is divided into three terms. The normal work
of a term amounts to about 50 units in Engineering and
General Courses, but when a subject continues through-
out the year the units granted for any term may not be
counted toward graduation until the subject in question

is completed.



ALL COURSES

FIRST YEAR
Q@ . W -
Subject Hours per Week ‘F )
U 3 nies
SUBJECTS Number Class Lab. Prep !
I. FRESHMAN YEAR ‘
REQUIRED |
(Throughout the Year) :
All Courses i
| |
English..................] 601-603 2 0 2 4
French.................. : 647—6491 It
or German............... 667-669 | 3 0 36
or Spanish............... 687-689 | |
Mathematics............. 453-456 4 4] 8 P12
Chemistry... .. .. .[1301-303,311 3 6 3 P12
Drawing. .. 1 0 6 0 [T
Orientation 1 0 1 2
Mechanical Laboratory... .| 741-744 0 4 0 04
Military Scienceand Tactics 781-783 1 2 1 El
Physical Education. .. ... ....... 0 4 0o g
PRESCRIPTIVE l
French!.. 641-643 3 0 3 6
German! . 661-663 3 0 3 [}
Spanishi 681-683 3 0 3 6
Plane Trigonometry (First
and Second Terms)..... 451, 452 2 0 2 -+
Chemistry (First and Sec-
ond Terms).,........... 301a, 302a 4 6 5 15
LElemenatry Analysis (Third It
L PO 458 2 0 2 1‘ 4
i

1—1If a modern language is not offered for admission, either French 641-643,
German 661-663, or Spanish 681-683 is required, and the language thus
begun must be continued through the Junior year. In the Chemistry
Course students are required to complete Elementary German I and II
and Scientific German, if French is offered for entrance, but if German
is offered for entrance, Scientific German and Elementary French I and
I are required. The language requirements for the Chemical Engineer-
ing Course are the same as those for the Chemistry Course, except that
Spanish may be substituted for French.
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ALL COURSES
SECOND YEAR

Hours per Weck

1 Swub.iEct : Units
T 1 ! b
SUBJECTS Number Class ] Lab. Prep.
- P i .
1I. SOPHOMORE YEAR ! [
REQUIRED \ \
(Throughout the Year) [ I
|
All Courses \
English..................I' 604-606 2 0 2 4
French...... 650-652) -
or German. . | 670-672) 3 0 3 6
or Spanish. .. ¢ 690-6924
Caleulus................. | 460-462 3 0 5 8
Physics. . . 401-403 1 [ 8 6 |15
Military Science and Tactics ’ 784-786 1 2 1 4
Physical Edueation.... ... ....... 0 ] 4 Q 4
ADDITIONAL REQUIRED SUB-
JECTS
1st TERM i
Mechanismi®t. ... ..., | w0 |2 3 3 | s
Surveying?®, ... .......... [ 201 2 3 2 7
Qualitative Analysist...... 312 l 1 6 1 8
Qualitative Analysiss...... [ 312 2 11 2 - 15
2Nnp. TERM i ‘
Applied \Iechamcsm‘ ..... 251 4 | 0 4 8
Mechanism of Valve Gears" | ]
and Governors!?,....... } 151 2 3 2 7
Surveyingd............... i 202 2 3 2 7
Quantitative Analysist..., ‘ 316 1 6 1 8
Quantitative Analysis®... .. 316 2 11 2 15
3rp TerMm \
Applied Mechanics!#, ., | . 252 4 0 4 8
Surveyingd............... 203 2 3 2 7
Machine Drawingi2. ... ... 706 0 [ 1 7
Quantitative Analysis® 317 1 6 1 8
Physical Chemistrv??, . . 331 3 0 3 G
PRESCRIPTIVE l
Frenchs, 644-646 3 0 3 6
Germans. . 664-666 3 0 3 6
Spanishé £84-686 3 0 3 6
American Government [
(First Term)........... i 588 3 0 [
Spemal Composition. .. . .. 614 1 [0} 2 3
English (Third Term)..... L 613 2 0 2 4

)—In Electrical Engineering Course.

2>—In Mechanical Engineering Course.

3—In Civil Engineering Course.

4+—1In Chemical Engineering Course.

5—TJn Chemistry Course.

6—See Note 1, page 60.

—Prescriptive for specially qualified students in Chemical Engineering.
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ELECTRICAL AND MECHANICAL ENGINEERING -
THIRD YEAR!

‘ Subject ‘!
SUBJECTS N . ‘ :
UBIECTS Number i Class | Lab. | Prep. }1 E ‘ Al
T - “‘ } }
HI. JUNIOR YEAR i )
I |
1s1 TERM “1 ‘ ‘ |
Inglish. . f 2 0 2 4 \ 4
FCONOMICS. oo v 3 0 4 7 7
Strength of Materia 4 0 6 10 | 10
Materials of Construction ... .. 1 0 Q 1 1
Testing Materials Laboratory . . 0 5 0 5 5
Ingineering Jeurnals. ......... 1 0 1 2 2
Direct Currents. . ............ 3 0 4 7 7
Direct Currents Laboratory 0 3 1 4 4
Graphie Staties......... 0 6 | 0 6 6
Mechanical Laboratory........ 0 G i 0 6 G
Phiysical Iducation........... . o ! 1 ° 0 1 1 1
2xp TERM : k
English........ ... . GO8 2 0 2 4 1
Hydraulie 270 390 0 4 7 7
Hydraulics Laboratory. . 271 0 3 0 3 3
Ingineering Journals. . . 752 1 0 ‘ 1 2 2
Testing Materials Labomtmv 262 0 3 0 3 3
Alternating Currents. . . 102 3 | g | 4 707
\1ternat1ng Cun cnt LJbomtm i 103 0 i (3 1 ‘4‘ : :
16 3 ) 5 81 8
Mechanical Ldbomtmy . 745 0 6 i ) 6 6
Electrical Measurements....... 404 1 3 2 6| ..
Dynamics of Machinery....... 152 1 3 2 R G
Physieal Eduecation. . ......... .0 1 0 1 1
3rD TERM
| |
Toglisho ..o oo oo 608 1 2 10 2 4 4 4
Economic Histor, 52 | 1 ‘ 0 2 3 3
Hydraulic Motors 272 r 2 | 0 3 5 3
Hydraulie Muchinery 273 | 0 6 ‘ 0 [} 6
Engineering Journals. ...... 753 | 1 0| 1 { 2
Ilectrieal Machinery ... ... 108 | 3 0 4 7 7
Ilectrical Laboratory . . 100 \ 0 6 1 0 16 6
Heat Iingines. . P 161 3 [V 5 8 S
Machine DCsxgn_ R 153 4 4 4 12 | 12
Physical Education [V 1 0 1 1
I—For preseriptive subjects, sce page 70,
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ELECTRICAL AND MECHANICAL ENGINEERING

FOURTH YEAR!

}*]nglirsh ......................
Fduecation. . ......... ..
Transpor; tation
Fngineering Problems or Thesis.
Steam Laboratory............
Power Plant Engineering. . .. ..
Electric Lighting and Power
Distribution. .
Alternating Current Analysls
Alternating Current Laboratmy
Alternating Current Transform-
L - L
Heat Engineering. ..
Advanced Machine De%1g1
Heating and Ventilating. .

2np TERM
Enghish......................
Rusiness Law........
Engineering Problems
Fuel and Lubricant Laboratory.
Flements of Civil Engineering
Construction......... ...
PPower Plant Laboratory ..
Eleetric Traction. . ...........
Advanced Alternating Current !
Machinery. ... ... ..........
Specifications and Design of
Flectric Machines. . .
Power Plant Englneermg and’
Design.........coooveeeres
Power Plant and Gas Engine
Laboratory
Metallurgy and Heat Treatment

3rp TERM
anllah AN

chountmg
Public Utili
Engineering Problems or v Thesis.
Electric Power Transmission.
Flectrical ]"nvmnmmg Ldbom—
tory..... oo e
Dielectrics. .o ov oo
Specifications and Design of
Electric Machines........... :
Mechanical Engineering Labor-|
atory..
\Iechdmcal Lngmnex mg Demgn
Design of Internal C ombustion
Engines.............. .
Technical Journals. ... ... !
[ndustrial Plants. . ...... ..

i Subject

f I Number

612
561
225
800
116

107
122
120
173
156
157
707
it

For preseriptive subjects, see page 70,
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Hours per Week
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CIVIL ENGINEERING
THIRD YEAR!

SUBJECTS

Subject

Number

IIT. JUNIOR YEAR

IJsT TERM

English......

Iiconomies, .....o.vvvnn .. A

Strength of Materials. .. ..
Materials of Construction.
Testing Materials Labora-
tory. . N

anlneerlng Journals. .
Sewerage and Drainage. ...
Theory of Structures. .

Physical Education..... ..

2np TERM

English..................
Hydraulics. .

Hydraulies Laboratoxy
Tngincering Journals......
Testing Materials Labora-

tory. .

nghway anlneermg .....
Theory of Structures. . .
Mineralogy.........
Machine Drawing. ..
Railway Surveyirg........
Physical Education.......

3rp TERM

English. . ..
Lconomlc H)story
Hydraulic Motors
Hydraulic Machinery .. ...
Engineering Journals.... ..
Theory of Structures......
Railway Surveying. .
Railway Lngme(\r‘ng

Tield Astronomy.......... :

Ceology..........
Physieal Education

Hours per Weel\

Class ‘l Lab.

i

i
}
i
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CIVIL ENGINEERING
FOURTH YEAR!

| .
. s per Week
I Subject Hours per
SUBJECTS h o o Units
Number Class ' Lab. | Prep.
N — RS e
1v. SENIOR YEAR i
1st TERM \
English..ooooooievoes 610 2 0 2 4
Education . 590 1 0 2 3
Tr ansportatlon 586 1 0 1 2
Engineering I 1oblems or’

Thesis. . e 800 .. .. .. 3
Direct Currents. ........ .- 100 3 0 4 7
Direct Currents Laboratory 101 g 3 1 4
Reinforced Concrete 211 3 0 5 8
Structural Design..... . 220 0 12 0 12
Irrigation...........o-onn 215 2 0 4 6

2np TERM
English........... . 611 2 0 2 4
Business Law 575 | 3 0 3 6
Iingineering Problems or

Thesis. . e 800 .. .. 6
Alternatmg Currents. ... . . ! 102 3 0 4 7
Alternating Currents La-

BOratOrY . ovvevv e e 103 0 3 1 4
Structural Design. .. 221 0 9 0 9
Water Supply...... .. 216 2 0 4 G
Masonry Structures....... 212 3 o} 5 8

3rp TERM ’
English. .........c........ 612 2 Q 2 4
Modern Europe. .. 587 3 1] 4 7
Accounting. . ... .. 561 3 0 a 8
Public Utilities. .. ... ..... 225 1 0 1 2
Engineering Problems or i

Thesis. . 800 .. .. .. 9
Civil Engmeel mg Deblgn 222 0 0 12 0 12
Flements of HeatEngmeer—

ing.. 168 i 3 0 3 6

I—For preseriptive subjects, sce page 70.
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CHEMISTRY AND CHEMICAL ENGINEERING

THIRD YEAR
; . Hours per Week | Units
. N . Subject
SUBJECTS i Number | i | | |
: Class | Lab. i Prep. | Ch ‘Ch]u
1I1. JUNIOR YEAR
1st TERM
English,............. . ..., 607 2 0 2 4 4
Scientific German. 3606 1 0 2 3 3
Organice Chemlstry 351 3 0 5 8 8
Organic Chemistry T.abor ator\ 356 0 6 0 6 4
Properties of Gases and Solu-

tions....... ... ... .. ... 332 3 0 6 9 9
Physical Chemistry Laboratory. 336 [} 3 1 4 4
Electrical Measurements. ...... 404 1 3 2 6| ..
Quantitative Analysis!. .. 318 1 6 1 8 ..
Strength of Materials. . ... L. 254 4 0 6 .. 10
Materials of Construction. .. .. 260 1 ¢ 0 .. 1
Testing Materials Laboratory . . 261 0 3 0 .. 5
Physical Education......... .. - 0 1 4] 1 1

2xp TERM
English. . G608 2 0 2 4 4
Economics. . 551 3 0 4 7 7
Scientific German. . 367 1 0 2 4 1
Organic Chemistry. . 352 3 0 5 8 8
Organic Chemistry Laboratory 357 0 6 0 6 6
Reaction Rate and Equilibrium . 333 3 0 6 9 9
Physical Chemistry Laboratory. 337 0 3 ‘1 4 4
Mineralogy ! 525 2 3 2 71 ..
Hydraulics. . o A 270 3 0 4 .. 7
Physical Education. .. ........ . 0 1 0 1 1

3rp TERM
Fnglish...................... 609 2 0 2 4 4
Economie History . . 352 1 0 2 3 3
Scientific German... 368 1 0 3 4 4
Organic Chemlstry 353 3 0 5 8 8
Organic Chemlstry Laboratory 358 0 6 0 6 6
Phase Equilib ia and Thermo-

Chemistry................. 334 3 0 6 9 9
Physical Chermstry Laboratory 338 0 3 1 4 4
Industrial Chemistry. . 371 4 0 4 8 8
Geology'.................... 526 2 0 3 5] ..
Machine Drawing 708 |0 3 0 .. 3
Physical Education........ ... - ! 0 1 0 1 1

t-—With the approval of the department, students in the Chemistry Course
may substitute for these courses other work of an advanced character;
Experimental Problems, 395, is especially recommended.
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CHEMISTRY AND CHEMICAL ENGINEERING
FOURTH YEAR

Subject Hours per Week Units
SUBJECTS Number [P
Class | Lab. | Prep. | Ch :Chk
IV. SENIOR YEAR {
I1st TERM I
Bnglish. .. ..oooooi 610 2 o ¥ 2 4] 4
Fducation. . ................. 590 1 0 2 3 3
Tlectrochemistry and Thermo-
dynamic Chemistry......... 335 4 0 6 10 | 10
Physical Chemistry Laboratow 339 0 3 0 3 3
Tndustrial Chemistry. 372 4 0 4 8 8
Technical Analysis. . 321 2 6 2 10 | 10
Organic Chemistry Labor 1t01y1 359 0 6 0 6| ..
Thesis......o.oovv il 395 .. .. .. 51 ..
Direct Currents. ............. 100 3 0 4 .. 7
Direct Currents Laboratory. ... | 101 0 3 1 4
2np TERM
English,..................... 611 2 0 2 4 4
Business Law . .. 375 3 0 3 6 [
Research Report: 391 1 0 1 2 2
Special Topics on P Vs
Chemistry................. 341 3 0 5 8 ..
Thesis?. ... .. ... ... ... 395 .. .. .. 28 1 15
Chemical Engineering 377 2 6 2 .. |10
Alternating Currents. . . 102 3 0 4 7
Alternating Currents Labora- :
toryv.. ... ‘ 103 0 ‘ 3 1 4
3rp TERM I |
English. . 512 2 0 2 4 4
Modern Lurope 587 3 0 4 7 7
Accounting. . ... ... 561 3 0 5 8 8
Research Reports. i 392 1 0 1 2 2
Thesis? ; 395 .. .. .. 28 | 14
Elements of Heat Engmcel ing. 168 3 0 3 .. 6
Chemical Engineering. . 378 2 3 3 8

1—With the approval of the department, students in the Chemistry Course
may substitute Geology 527 or additional Thesis for Organic Chemistry

Laboratory.

+-—With the approval of the department, students in the Chemistry Course
may devote part of the time assigned to Thesis to other advanced work,
or they may prepare a short monograph upon a selected topic in Chemistry .

67



ENGINEERING AND ECONOMICS
THIRD YEAR!

DDt e D ORI

e b [ 315 BN e

oW Ok

SUNTEE ST Y LN I R R

-+
0

I : H r Week
; I Subject ours per Wee
SUBJECTS N C
[ Number Class Lab.
ITI. JUNIOR YEAR ; !
i i
1sr TERM ! |
REQUIRED i H
English.................. | 607 2 | 0
Economics. .............- 551 \ 3 4}
Strength of Materials. .. .. 254 4 ] 0
Materials of Construction. 260 1 0
Testing Materials Labora-

L75) 20 261 0 5
Direct Currents. ......... 100 3 0
Direct Currents Laboratory 101 0 ] 3
Engineering Journals...... 751 1 0
Statisties................ 553 1 ‘ 0
Physical Education....... L o 1

PRESCRIPTIVE
Elecirical an® Mechanical \
Engineering
Graphic Staties. . e 253 \ 0
Civil E'ngmeeruu]
Theory of Structures...... 217 3 3
or Sewerage and Drainage. 209 3 } 0
2np TERM
REQUIRED
English.................. 608 2 0
Alternating Currents. ... .. 102 3 0
Alternating Currents La-

boratory. . s 103 O 3
Engincering Joumals ...... 752 1 0
Hydraulics. . . 270 3 0
Hydraulics Iﬂbomtory . 271 0 3
Banking................. 565 2 0
Securities. . .............. 566 1 0
Physical Education....... o 0] 1

PRESCRIPTIVE
Electrical and Mechanical
Engineering
Thermodynamics......... 160 3 0
Electrical Engineering
Electrical Measurements. . 404 1 3
Mechanical Engineering
Dynamies of Machinery. .. 152 1 3
(Civil Engineering
Theory of Structures...... 218 3 0
Railway Surveying........ 206 2 ) 0
3rp TERM
REQUIRED \
English.................. 609 2 0
Economic History. ... 552 1 0
Tngineering Journals . 753 1 0
Business Law........ .. 576 3 0
Accounting. ............. 561 3 )
Physical Education....... - 0 1
PRESCRIPTIVE
All Courses
Hydraulic Motors......... 272 2 0
Hydraulic Machinery. .. .. 273 0 6
Electrical and Mechanical ‘
Engineering
Machine Design.......... 153 4 ‘ 4
Civil Engineering 4‘
Railway Surveying........ i 207 0 4
_Railway Engineering. ... .. “ 208 3 ] 0

|
|
|
l
|

4

1. —For first and second year schedules of this course, see pages

For other preseriptive subjects, see page 70
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ENGINEERING AND ECONOMICS

FOURTH YEAR!

Hours per Week

. . Subject I
SUBJECTS ‘ ’\un‘])bm !
‘ Class ’ Lab. Prep.
|—
IV. SENIOR YEAR | ‘
1sT TrrM ‘
RrqrireD
English.................. G610 2 0 2
Education. . 590 1 0 2
Transportation 5806 ‘ 1 0 1
Industrial Management. . . 583 2 0 3
Commercial Organization.. 580 I 2 0 3
Cost Accounting........ .. 564 3 0 5
Business Law .. .......... 577 3 0 5
PRESCRIPTIVE
28p TenrM ‘
R r QUIRED
English. . G611 2 0 2
Industrial Manar'mnmt 584 2 3 3
Commercial OI‘L,AHIZJUOI) 581 2 3 3
Taxation. . 554 2 0 2
\Iumclpahtles 589 1 0 2
Thesis. . 800 .. ..
PRESCRIPTIVE
3rp TrerM ’
i
IR EQUIRED .
English. . Sp 612 2 0 2
Public Utilities. . 225 1 0 1
Modern Europ(‘ AR7 3 O 4
Industrial Managenent . 585 2 0 3
Commereial Or;mmz ation. HK2 2 0 3
Thesis. . P 800 .. .. ..
PRESCRIPTIVE. . . -0 o0 : S “

Units

CT00 00 G e ) GO W

QO 00 W 00 00 W

[

[V
ST~

I —For other prescriptive subjects, see page 70.
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THIRD AND FOURTH YEARS

PRESCRIPTIVE STUDIES!

. Hours per Week i
]
SUBJECTS Fubject |
Class ! Lab. Prep.

IIT. JUNIOR YEAR

1st TERM
Elementary Aeronautics. 431 1 0 2
Differential Equations. 4641 - 2 0 4
Analytieal Mechanics. 405 5 0 10
Advanced French, II...... 653 2 0 3
Advanced Spanish, II..... 693 2 0 3
Contemporary Lite ature ... 613 2 0 2
Chemistry (see pages 92-97) .. . .. ..

2xp TERM
Opties. ...ovin i onn h 406 0 10 35
Elementary Aeronauties 432 1 0 2
Differential Equations. .. .. 465 2 0 4
Ieast Squares........ .. 470 2 0 3
Advanced French, I1...... 654 2 0 3
Advanced Spanish, IT... .. 694 2 0 3
Chemistry (see pages92-97) . .. .. e

3rp TERM
Llectricity and Magnetism. ‘ 107 ‘ 0 10 5
Elementary Acronautics. . . 433 ; 1 0 2
Differential Equations. L 466 | 2 0 4
Advanced French, II.. : 655 2 0 3
Advanced Spanish, II..... | 695 2 0 3
Chemistry (see pages 92-97) - .. . ..

IV. SENIOR YEAR |

isT TERM
Advanced Calculus. ....... 474 2 0 4
Advanced French, III., ... 656 2 0 3
Tilectrical Communication. 124 2 [} 3
Geology................. : 527 2 0 2

2Np TERM
Advanced Calculus. . 475 2 0 4
Advanced French, 657 2 0 3
Advanced Electrical Engi-

neering................ 126 2 0 3

3rD TERM
Advanced Calculus........ I 476 2 0 4
Advanced French, III. . ... }‘ 658 2 0 3

Units

. bt
I NS {0 51 Roriut ]

Sty

[S1 e

!—Any study not required in a course may be treated as prescriptive.
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Bescription of Subijerts

- INDEX
Subjecls Subject

Numbers Pages

100-149. 71- 73

.. 150-200.

Klectrical Engineering ...
Mechanical Engineering
Civil Engineering ...
Applied Mechanics and Hydraulics
Chemistry; Chemical Engineering.
PPhysics ...
Mathematics
Geology e
Economics and Histor,
Inglish Language and Literature..
Argumentation and Public Speaking.
French, German, and Spanish..
Drawing oo
Mechanical I.aboratory .
Collateral Subjects
Military Instruction
T’hysical Instruction .
Thesis

ENGINEERING

The work listed in the three branches of engineering
described in the pages immediately following is de-
signed to give the student sound training, both theoretical
and practical, in those fundamental subjects upon which
professional practice is based. He is familiarized with
the use of engineering apparatus and methods, and with
the usual problems of practice. Particular care is taken

to enforce the application of the principles taught.

ELECTRICAL ENGINEERING

100. Dirrcr CrrrexTs.—-Theory and practice of direct cur-
rent machinery, and measuring instruments. Numerous prob-
lems are solved. Text: Principles of Direct Current Ma-
chines, Langsdorf. Required in Electrical and Mechanical
Finginecring and Fngineering and Feonomies courses, firsl
lerm, junior vear, and in Civil and Chemical FEngineering
courses, first term, senior year. (7 units)
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101, Dmecr CrrrexT LaBoraTory.—Supplementary to 100.
U'ses of measuring instruments, determination of direct cur-
rent machinery characteristics, and the operation of direct cur-
rent motors and generators. Required in Electrical and Me-
chanical Engineering and Engineering and Economics courses,
first term, junior year, and in Civil and Chemical Engineering
courses, first term, senior year. (4 units)

102. Prixcieres oF ALTERNATING CoRRENT ENGINEERING.—
“lementary study of alternating currents by analytical and
graphical methods. Theory of alternating current measuring in-
struments; inductance and capacity, harmonic electromotive
force and harmonic current; problems of reactive circuits;
resonance; problems of coils in series and multiple; single and
polyphase alternators; single and polyphase systems; syn-
chronous motors; rotary converters; transformers; induction,
and single phase motors. Numerous problems are worked.
Required in Electrical and Mechanical Engineering and En-
gineering and Economics courses, second term, junior year,
and in Civil and Chemical Engincering courses, second term,
senior year. (7 units)

103.  Arreryarine Currext Loasorarory.—Supplementary to
102, Uses of alternating current indjcating and recording in-
struments; determination of characteristics of alternating cur-
rent machinery, operation of alternators, induction and syn-
chronous motors, and transformers. Required in Fleectrical
and Mechanical Engineering and Engineering and Economics
courses, second term, junior year, and in Civil and Chemical
Fmgineering courses, second term, senior year. (4 units)

104, Arrerxarive CorrENT ANaryss.---Advanced study of
the magnetic and electric circuits; problems of the electvo-
static and electromagnetic fields; study of magnetic materials,
solution of problems involving the symbolic method and com-
plex notation; analysis of clectronmtive foree, and current,
nonsinusoidal wave forms; use of the oscillograph. Required
in Flectrical Engineering courses, first term, senior year.

(9 units)



ELECTRICAL ENGINEERING 73

105, Arrerxarie Currext Lasorarory.—Complete tests of
the synchronous motor; the operation of synchronous machines
in parallel; complete tests of transformers; study of polyphase
connections; rotary converter tests; photometric measurements;
use of the oscillograph; testing of magnetic materials. Required
in Electrical Engineering courses, first term, senior year.

(6 units)

106. Eiecrric Tricriox.—The electric railway, selection of
equipment in rolling stock, location and equipment of sub-
stations, comparison of systems and power requirements for
operation of electric cars and trams. Required in Electrical
Engineering courses, seccond term, senior year. (10 units)

107. Eircrricai ExNGINeeriNe Lasorirtory.—Supplementary
to courses 104, 108 and 120. Testing insulating materials, and
comparing dimensions and design of electrical machines found
in the laboratories of the College. Required in Electrical En-
gineering courses, third term, senior year. (4 units)

108. ErecTricar MacmiNery.—A continuation of courses 100
and 102. The application of the principles taught in these
courses to the study and operation of direct and alternating
current machinery. Required in Electrical and Mechanical
FEngineering courses, third term, junior year. (7 units)

109. Erecrricar Lasorarory.—A continuation of 101 and
103. Efficiency tests of direct and alternating current ma-
chinery, operation of motors and generators in parallel, cali-
bration of indicating and recording meters. Required in Flec-
trical and Mechanical Fngincering courses, third term, junior
vear. (6 units)

110, Arrverxarive Cerrext Traxsrorarers.——An  advanced
study of the stationary transformer, with special emphasis
upon problems of multiple operation which involve problems
ot polyphase polarity, together with single and polyphase mul-
tiple circuits. Required in Flectrical Kngineering courses,
first term, senior year. (6 units)
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112, Hriecrmie Licirrixg axn Power Distrisurion.—BElectric
distribution and wiring; calculation of simple alternating cur-
rent circuits; installation and operation costs and selling price
of electric power. Required in Electrical and Mechanical En-
gineering courses, first term, senior year. (6 units)

114. Abpvaxcep ALTERNATING CURRE MacHINERY.—An ad-
-anced study of the principles involved in alternating current
machinery, other than the transformer, with particular em-
phasis upon the induction and synchronous motors. Required
in Electrical Engineering courses, sccond term, senior year.

(6 units)

116. Erecrric Power TraxsuissioN.—Determination of eco-
nomic voltage for transmission lines; line protection; elemen-
tary transient phenomena; corona; use of hyperbolic functions
in line calculations. Required in Electrical Engineering courses,
third term, scnior year. (10 units)

118. SercirrcaTions aNp Drusiox or Iircrric MacHINES.—
Preparation of specifications and design calculations for alter-
nating and direct current machinery. Required in Electrical
Engineering courses, second term, senior year. (4 units)

120. SreciFIcaTIONs AND DEsieN ov ILLEcTRIC MACHINES.—
A continuation of course 118. Required in Electrical Engin-
eering courses, third term, senior year. (4 units)

122, Dmececrrics.—The relations of phenomena of dielectrics
in high voltage engineering. Required in Electrical Engineer-
ing courses, third term, senior year. (5 units)

124, Eiecrwricar CommuntcarioN.--\ study of the elements
of telephone, telegraph, and call systems. Prescriptive, first
term, senior year. (5 units)



ELECTRICAL ENGINEERING

~
o

126. Apvaxcep Errcrricarn ExciNerrine.—A detailed study
of circuits, including advanced work in wave propagation and
transient phenomena in electric conductors. Prescriptive, sec-
ond term, senior year. (56 units)

[SEE srso Sumircrs 150, 151, 153, 161, 166, 170, 172, 201, 225,
251, 252, 253, 260, 261, 270, 271, 272, axp 273.]

ELECTRICAL ENGINEERING EQUIPMENT

The apparatus has been so installed as to permit the
arrangement of the laboratories as a system of power dis-
tribution if desired. Nearly all the machines used for
testing purposes are of one rating, that is, the motors
are 10 horse-power and the generators have a capacity of
714 kilowatts, these being standard commercial sizes
which are carried in stock. The pieces of apparatus are
so selected with regard to voltage and speed that nearly
all of the motors and generators may be grouped into
pairs, each pair being capable of operation as a motor-
generator set. '

Power ApparaTus.—One three-unit Allis-Chalmers motor
generator set consisting of a 75 horse-power, 50 cycle, 2200
volt induction motor, with auto-starter, directly connected to
and mounted on the same bed plate with two 25 kilowatt, 125
volt direct-current generators; one two-unit Westinghouse
motor-generator set consisting of a 35 horse-power, 125 volt,
1000-1200 r. p. m. motor and a 30 k. v. a., 2200 volt alternator,
both mounted on the same bed plate; one three-panel white
marble switchboard for building distribution, equipped with
knife switches, cartridge fuses, and watt-hour meters only; one
nine-panel natural black General Electric switch board arranged
as follows: Panels 1 and 6 have plug terminals by means of
which leads from one set of testing machines may be connected
to the leads of any other set or to any of the sources of labo-
ratory power supply; panel 2 has on it three alternating current
ammeters, a three-phase circuit breaker, a three-pole knife
switch, and serves to supply three-phase 110 volt alternating
current to the laboratories; panel 3 is equipped with a graphic
ammeter, a starting switch, and an oil switch with overload
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release, and serves to control the 75 horse-power, 2200 voll
motor-generator set; panels 4 and 5 are each equipped with
field control, ammeter, voltmeter, circuit breakers and the neces-
sary switches to enable them to serve as the control panels for
the two direct current gencrators of the three-unit motor-
generator set; panel 7 is similar to panels 4 and 5, but has in
addition a starting switch so that it may be used to control
the direct current unit of the Westinghouse two-unit motor-
generator set when it is operating either as a motor or a gen-
erator; panel 8 is equipped with alternating current voltmeter
and ammeter, two three-pole oil switches, exciter and generator
field control, and synchronizer plugs for use in the control of
the alternator of the two-unit Westinghouse set when operating
either as an alternator or synchronous motor; two 7.5 kilowatt
compound Westinghouse direct-current generators, usable also
as motors; one 10 horse-power four-pole series or shunt West-
inghouse motor, usable also as a generator; one General Flec-
tric 6 3-4 kilowatt regulating-pole votary converter, with con-
nections for one, three, and six phases, equipped with speed
limit and end play devices; one Westinghouse 7.5 kilowatt
rotary converter with connections for one, two, three, and six
phases and usable as a regular or inverted rotary converter,
double-current generator, synchronous or direct current-motor,
and a three-wire direct-current generator; two inter-pole, vari-
able speed, 10 horse-power General Electric motors; one three-
phase, 10 horse-power, 110 volt, 50 cycle Holtzer-Cabot syn-
chronous motor, with field arranged for use as a synchronous
condenser, or for reactance, and provided with bridges to make
it self-starting; one 10 horse-power, squirrel cage type, General
Ilectric three-phase induction motor, with starting compen-
sator; one 7.5 kilowatt, revolving field, Central Laboratory Sup-
ply Company generator, with connections for one, two, three
and six phases, and usable also as a synchronous motor; one
General Electric A.H.B. alternating current 7.5 k. v. a. labora-
tory set; one 3 horse-power, three-phase Westinghouse indue-
tion motor; one 1.5 kilowatt single-phase Central Laboratory
Supply Company generator, usable also as a synchronous
motor; one 1.5 kilowatt Crocker-Wheeler dynamotor; one 0.5
kilowatt Edison bipolar generator; one 0.25 horse-power T.un-
dell motor; one General Electric voltage regulator, Tirrill
patent; one 1.9 kilowatt three-phase induction-type feeder-reg-
ulator; one 5 kilowatt, eruciform core, General Electrie trans-
former; two 600 watt General Electrie transformers; two 3000
watt auto-transformers; two potential transformers; six 3 kilo-
watt transformers of special design for use in the study of
polyphase connections, including two-to-three-phase transform-
ation; three 10 k. v. a. cruciform type Westinghouse trans-
formers arranged with suitable switchhoards, as a substation
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for use as a testing station or as a substation to change the
2200 volt three-phase current supplied by the Westinghouse
alternator to 110/220 or 440 volts as desired; miscellaneous
switches; circuit breakers; lamp boards; models; wiring sup-
plies, tables, ete.

Puoronerric Arpararvs—\ Leeds and Northrup station
photometer, with Lwummer-Brodhun screen, motor driven lamp
rotor, and other fittings; a Macbeth portable illuminometer;
standard lamps certified by Bureau of Standards; alternating
and direct-current arc lamps.

CarmsrariNg IxstruMENTS.—A Leeds and Northrup deflec-
tion potentiometer, designed by the United States Bureau of
Standards, with certified standard cell and shunts; Siemens-
Halske precision alternating and direct-current voltmeter, range
75-150 volts; three Siemens-Halske precision ammeters for cur-
rents varying from 1-10 to 200 amperes; standard Model-3
‘Weston voltmeter; standard Model-5 milli-voltmeter with shunts
for determining current values; milli-ammeter.

MeasvriNG Instrumexts—A General Electric Company oscil-
lograph, with attachments; a Richard Miiller-Uri cathode ray
tube for cathode ray oscillograph work; an Epstein hysteresis
tester, made by the General Electric Company; a collection
of portable ammeters, and voltmeters, for both alternating and
direct current work, the collection being so chosen as to include
instruments of the plunger, D’Arsonval, inclined coil, electro
dynamometer, hot wire, and electrostatic types; also milli-voit-
meters with shunts for the measurements of heavy direct cur-
rents—the trade names for some of the types being the Ameri-
can, Hartmann & Braun, Keystone, Thompson, Weston, and
Whitney; three Weston indicating wattmeters; Westinghouse
one, two, and three-phase indicating wattmeter; special
General Electric wattmeters for low power factor measure-
ments; Stanley, Westinghouse, and other watt-hour meters;
Westinghouse and General Ilectric power-factor meters;
General Electric synchronism indicator; General Electric fre-
quency meter, and four Hartmann & Braun vibrating reed
frequency meters; a permeammeter of United States Bureau
of Standards pattern, made by Throop students.

Hicmr TENstoN Arparatus.—One of the two 125,000 volt trans-
formers being constructed by the Throop students is completed,
and the second one, which will be constructed to operate with
this first unit so as to give 250,000 volts, is being wound.
There is also available for use in high tension work a Weinholtz
static machine of the largest size; induction coils, high fre-
quency coils, and other necessary apparatus.
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MECHANICAL ENGINEERING

150. MecuaNisa.—Kinematics of machines, various exam-
ples of mechanism in machinery, geometry of motion of parts,
velocity diagrams, various linkages, cam motions, toothed gear-
ings, belt and chain drive, and the mechanism of machine tools.
Class discussion, and drawing board studies. Required in all
Engineering courses, first term, sophomore year. (8 units)

151. Meciaxmsy or Vanve Gears axp GoveErxoms.—A con-
tinuation of the study of machine kinematics with a special
reference to the linkage controlling steam and internal com-
bustion engines. The various types of valve gears and govern-
ing devices are studied. A combination laboratory drawing
room and lecture course which aims to give a thorough under-
standing of the principles involved in the design of valves and
governors. Required in Mechanical and Electrical Engineering
courses, second term, sophomore year. (7 units)

152. Dyx~amics or MactozNery.—A study of the stresses in-
duced in high speed machinery by inertia and centrifugal forces.
Graphical and analytical determination of accelerations in ma-
chine parts. The Dbalancing of engines and rotating - parts.
The critical speeds of shafting. Required in Mechanical En-
gineering courses, second term, junior year. (6 units)

153. Macuize Dresiex.~—A critical study of the problems
involved and the best method of solution employed in designing
various machines, the choice of material, the arrangement of
members to insure accessibility and ease of repair, distribution
of material, the design of Dlearing surfaces and methods of
lubrication to maintain oil film; the proportion of sliding sur-
faces to prevent uneven wear; caleulations of machine fasten-
ings and riveted joints, fly wheels and thick cylinders, shrinkage
and forced fits; shafting and cranks for strength and stiffness
with torsional or combined stresses; friction couplings, and
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brakes; spur, friction and helical gears, belts and ropes for
power transmission; machine frames. Lectures, recitations and
drawing board studies. Required in Electrical and Mechanical
Engineering courses, third term, junior year. (12 units)

154. Abvaxcen Macirixe Desiex—A  continuation of the
work in Machine Design applying the principles of course 1353
to all sorts of machine members. Cranes, hoists, modern metal
working machinery, engines, motor trucks, ete, are studied
critically and the principles governing their design are investi-
gated, methods of machining and assembling, clearances, toler-
ances and standardization of parts. Due emphasis is given
to the question of actual costs and of economy in manufacture,
Required in Mechanical Engineering courses, first term, senior
year. (6 units)

155. Mersarrtrey Axp Hear TrRearsENT.—A study of the
methods used in manufacturing iron, normal carbon steels,
the special alloy steels and other engineering alloys. A study
of the relation of the chemical composition and crystal struc-
ture of the metal to its physical behavior. The principles gov-
erning modern heat treatment methods are studied. The var-
ious uses of heat treated parts and of special alloy steels for
peculiar purposes are investigated. A continuation of the work
in machine design. Required in Mechanical Engineering courses,
second term, senior year. (8 units)

156 Murcmaxicar Exerxeerine Desiox.—A continuation of
the work in design and a study of the proportions of parts in
modern machinery which have undergone an evolution in de-
sign. The student may be required to make a completed design
of some machine or piece of apparatus. Reference is made to
design data appearing in the journals of the American So-
cieties of Mechanical and Automotive Engineers. Required in
Mechanical Engineering courses, third term, senior vear.

(3 units)
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157. Dresicy or Interxarn Coxmsusrion KExeiNes.—Modern
practice in the design of gas and oil engines and the application
of principles of thermodynamics and machine design to their
construction. Required in Mechanical Engineering courses,
third term, senior year. (6 units)

160. TurrmopyxNadMics.—Principles of thermodynamics, dis-
cussion of properties of gases, saturated and superheated va-
pors, various cycles of vapor engines and internal combustion
engines. Required in Electrical and Mechanical Engineering
courses, seccond term, junior year. (8 units)

161. Hrar Excizes.—Continuation of 160. Compa-rison is
made of ideal and actual cycles of vapor, hot air and internal
combustion engines. Relative economies of steam engines, tur-
bines and internal combustion engines are discussed. Study is
made of flow of vapors and gases through orifices and pipes.
Required in Mechanical and Electrical Engineering courses,
third term, junior year. (8 units)

162. Hzar ExciNEERING—A more detailed application of
thermodynamic principles with special reference to compressors.
refrigerating machines and warming engines. Required in Me-

chanical Engineering courses, first term, senior year.
(5 units)

165, Hearixe axp VexTILATING—A study of the principles
and correct practices in heating and ventilating buildings and
factories. Required in Mechanical Engineering courses, first
term, senior year. (8 units)

166. Powkr Praxt Excixeerive.—A study of the apparatus
used in power plants of all types with comparisons of cost of
installation and operation. The course includes a study of the
principles of combustion, and of the various apparatus of the
power plant, including boilers, heaters, cconomizers, engines,
turbines, condensors, gas producers, piping, pumps, forced draft
apparatus, chimneys, ete. California offers many examples of
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power plants of large and small installations, including some
of the best and most modern equipment. Irequent inspection
trips are made to these plants. Required in Mechanical and

Electrical Engineering courses, first term, senior year.
(8 units)

167. Power Praxt Excixerrince axpv Power Praxt DEsiew.
-—A continuation of the work in Power Plant Engineering with
a detailed study of modcrn practice. Typical power plant prob-
lems are worked out in considerable detail in the drawing
room. Application is made to the design of a plant to meet
certain conditions.  Required in Mechanical Engineering
courses, second term, senior year. (9 units)

168. Eremexts o Hear Excineeriye.—Principles of ther-
modynamics and their applications to steam engines, turbines,
and internal combustion engines. Study of power plant appar-
atus. Required in Civil and Chemical Engineering courses,
third term, senior year. (6 units)

170. Steant Lasorarory.—Calibration of instruments, tests
on brakes, dynamometers, steam calorimeters and injectors;
tests on the steam engine, steam turbine, steam pump and
gas engine for efficiency and economy; valve setting; compari-
son of governors; boiler and plant test. Required in Mechani-

cal and Electrical Engineering courses, first term, senior year.
(4 units)

171. Powrr Praxt aNp Gas ExeIiNE Laporatory.—A con-
tinuation of the work in ecourse 170 with more detailed worlk
for the Mechanical Engineering student. Economy and effi-
ciency tests of engines and of small power plants and heating
systems. Required in Mechanical Engineering courses, second
term, senior year. (8 units)

172. Furn axp LusricaNt LaporaTory.—Tests of lubricants,
investigation of friction, fuel and gas analysis and calorimetry.
Required in Mechanical and Ilectrical Engineering courses
second term, senior year. (8 units)
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178. Meciravicar Excixeerine Lasorarory.—Special tests
and investigations suggested by previous work and by a study
of Engineering Journals. This may take the form of an origi-
nal investigation of some special problem. Required in Me-
chanical Engineering courses, third term, senior year.

(4 units)

177. Power PraxT Lanorsrory.—Similar to 171 but abridged
and especially adapted to the nceds of the Electrical Engineer-
ing student. Required in Electrical Engineering courses, sec-
ond term, senior year. (4 units)

[SEE aLso Swvsircrs 100, 101, 102, 103, 108, 109, 112, 201, 225.
251, 252, 253, 254, 260, 261, 262, 270, 271, 272 axp 273.]

MECHANICAL ENGINEERING EQUIPMENT

The equipment was selected with great care and with a view
to performing such tests and experiments as are valuable in as-
sisting the student to gain a thorough understanding of the
theory of design, as well as a practical knowledge of the laws
of operation of the machines and apparatus. which he will use
in his engineering career.

Steam AND Powrk ILasorartories—There are provided for
testing purposes a 25 horse-power Atlas steam engine, with
automatic flywheel governor and throttling governor; a Gray
Motor Company 6 horse-power Marine Gas Engine; a Fair-
banks-Morse 25 horse-power semi-Diesel Gas Engine, with an
auxiliary 75 horse-power water brake of the Alden type. The
gas engine drives a Worthington 8x10 Ajr Compressor equipped
with Laidlaw feather valves. A small 4x6-inch steam engine;
the power plant of a White steamn automobile, semi-assembled
for demonstration purposes; a Fairbanks-Morse stationary type
gas engine; a Kerr four-stage steam turbine direct-connected
to a Fort Wayne direct-current generator; a Duplex air pump;
a Westinghouse motor-driven air compressor; a single cylinder
steam pump; two motor-driven centrifugal pumps; two steam
feed pumps, and a vacuum pump. IFor operation of tests and
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for experimentation there is a 130 horse-power Scotch marine-
type boiler with complete burners and auxiliaries for oil firing,
with a separately fired steam super-heater. Combined with
these prime movers and their equipment there is an Austin
steam separator; an apparatus for measuring the flow of
steam through nozzles and orifices; a surface condenser, with
accurate provision for weighing and measuring condensed steam
and cooling water; several injectors, including types of the
Pemberthy, Lunkenheimer and Hancock; a number of Crosby
outside-spring steam or gas engine indicators; a Crosby con-
tinuous indicator drum and reducing wheel; an Orsatt flue gas
analysis apparatus; an exhaust heat calorimeter for gas and oil
engine tests; separator and throttling calorimeters; an Ellison
universal calorimeter; various necessary steam and air gauges,
including a Crosby standard gauge tester; an Alden transmis-
sion dynamometer and a Kenerson transmission dynamometer,
besides prony brakes for all engines. There are also various
gauges, tachometers, thermometers, and other apparatus neces-
sary to the conducting of various tests. The whole heating sys-
tem of the College is fitted up in a manner most convenient for
making tests of its efficiency.

Mobpers rorR Crass Work 1N MEcHAaNISM AND MacHINE De-
steN.—TFor the purpose of illustrating the principles of Mechan-
ism a very complete set of working models has been provided.

FuveL axp Lusricaxt Lanoratory.-——For the testing of lubri-
“cants there are provided a Carpenter’s viscosimeter, Doolittle’s
torsion viscosimeter, and several other types, a Williams im-
proved Westphal balance, hydrometers, specific gravity appara-
tus, flash and burning point apparatus, various chemical appara-
tus for the detection of adulterants, an oil testing machine of
the Kingsbury type, and a 1200- pound Riehlé machine for the
investigation of friction and wearing qualities of lubricants.
A Parr standard calorimeter for solid and liquid fuels, and
a Sargent gas calerimeter with provision for the determination
of sulphur are employed in analyzing fuels and in determining
their theoretical heating value. There is also an assortment
of thermometers, stop watches, and a platinum resistance high
temperature pyrometer, with indicating apparatus.

I.aBoraTory Sitor.—A small shop room is employed in con-
nection with the laboratory practice. The equipment comprises
a l4-inch Lodge & Shipley engine lathe, a 20-inch drill press, a
sensitive drill, emery wheels, vises, and a large assortment of the
usual machine shop tools. A 5 horse-power Fairbanks-Morse
moter furnishes the motive power.
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CIVIL ENGINEERING

201, Strvevine—A study of the elementary operations em-
ployed in making surveys for engineering work, including the
use, care and adjustment of instruments, linear measurements,
angle measurements, note keeping and field methods. Required
in Electrical, Mechanical and Civil Engineering courses, first
term, sophomore year. (7 units)

202, 203. ADVANCED SURVEYING.—A continnation of 201, cov-
ering topographic surveys, plane-table surveys, triangulation,
cross-section surveys, drafting-room methods and mapping,
and the solution of problems. Required in Civil Engineering
courses, second and third terms, sophomore year.

(7 units each term)

[Nore: Students pursuing 202, 203 will spend a week of the
spring recess in camp, engaged in field operations of triangula-
tion and topographic surveys.]

205. Hiecuway EXNGINEERING. — A comparison of various
types of highway construction; the design, construction and
maintenance of roads and pavements; methods of road improve-
ment; financing, contracts and specifications. Required in Civil

Iingineering courses, second term, junior year. (5 units)

206, 207. Rarmway Survevine.—The theory of railway locu-
tion and surveys; problems relating to curves, track layout,
grades and earthwork. Required in Civil Engineering courses,
second and third terms, junior year.

(6 units second term, 4 units third term)

208. Ramway ENGIVEERTNG.—A study of economic railway
location and operation; railway plant and equipment; the solu-
tion of grade problems; signaling. Required in Civil Engineer-
ing courses, third term, junior year. (7 units)
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209, Sewerace axp Draixack.—Systems for the collection
and  disposal of sewage; the design of sanitary and storm
sewers; the drainage of land; cost assessments. Required in
Civil Engineering courses, first term, junior year. (8 units)

211.  Reixrorcep Coxcrerr.~—The theory of reinforced con-
crete design, with a study of the applications of this type of
construction to various engineering structures. Required in
Civil Engineering courses, first term, senior year. (8 units)

212. Muasoxry Srrucrures—Theory of design and methods
of construction of masonry structures; foundations, dams, re-
taining walls, and arches. Required in Civil Engineering
courses, second term, senior year. (8 units)

215, Immreariox.-—Dealing with the conditions adapted to
irrigation developments and the sources of water supply; the
collection, distribution and use of water; dams, storage reser-
voirs, intakes, canals; laws pertaining to irrigation and the eco-
nomic aspects of projects. Required in Civil Engineering
courses, first term, senior year. (6 units)

216. Warer Sveriyv.—A study of modern practice of the
collection, storage and distribution of domestic water; methods
of water purification; design, construction and operation of
systems. Required in Civil Engineering courses, second term,

_senior year. (6 units)

217. Tupory or Strucrvkes—Methods used in the analysis
of framed structures for the analytical and graphical deter-
mination of stresses; the use of influence lines; graphic staties
applied to roofs and bridges. Regnired in Civil Engineering

courses, first term, junior year. (11 units)

218, 219, Tigory or Srrucrires-—\ continuation of 217,
covering the design of structural parts, connections, portals,
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and bracing; a study of arches, cantilever bridges, and deflec-
tions. Required in Civil Engineering courses, second and third
terms, junior year. (8 units each term)

220, 221. Strrcruvrar Desiex.—The design of a plate girder
bridge and a steel frame building or tower. Drafting room
practice is followed, as affecting both computations and draw-
ings. Required in Civil Engineering courses, first and second
terms, senior year. (12 units first term, 9 units second term)

222. Cuwvi. ExciNegring Desiex.—Special problems, with
computations and drawings, in the design of reinforced con-
crete structures, water power plants and hydraulic regulating
works. Required in Civil Engineering courses, third term,
senjor year. (12 units)

224, Bremexts or Crvin Excgizeerixe CoxsrrucrioN.—An
abridged course of design and construction methods for strue-
tures of wood, steel, masonry and reinforced concrete. Re-
quired in Electrical and Mechanical Fngineering courses, sec-
ond term, senior year. (7 units)

225. Pusric Urinrries.—A study of the development of the
utility problem, the franchise, municipal, state, and federal
regulation, operating problems, engineering valuations, account-
ing questions and public ownership. Required in Electrical,
Mechanical, and Civil Engineering, and Engineering and Fco-
nomics courses, third term, senior year. 2 units)

[SEE Arso Stmiecrs 100, 101, 102, 103, 150, 168, 251, 252, 254,
260, 261, 262, 270, 271, 272, 2713, 525, AND 526.]

CIVIL ENGINEERING EQUIPMENT

The equipment used for instruction in civil engineering
may be grouped under the following heads: -instruments
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for field and office work; models; and reference material.
The selection of the equipment, to which additions are
continually being made, is designed to be representative
of such instruments and materials, characteristic of good
practice, which the student later may be called upon to

use.

FieLp axp Orrice InstrumexTs.—Transits, Jevels, rods, range-
poles, tapes, ete., in such numbers as fully to equip the stu-
dents for field exercises. The equipment also includes the in-
struments necessary for work requiring the use of solar attach-
ments, sextant, plane-table, prismatic compass, aneroid baro-
meter, and a current meter for stream gauging. Planimeters,
protractors, special calculating instruments, and beam com-
passes are used by the students in office work. The students in
the design courses are provided with individual drawing tables
and drawing boards.

Mobers,—The department has model bridge trusses of wood.
so constructed as to illustrate the behavior of the truss members
under strain; model bridge joints, and a collection of struc-
tural shapes and construction materials.

REFERENCE MaTEriAL.—In the designing room of the depart-
ment there is a filing cabinet containing a number of sets of
drawings and plans for bridges, dams, buildings, sewage puri-
fication works, irrigation and power plants, railroad maps
and profiles illustrating good practice. There are also photo-
graphs of typical and notable structures, and a complete set
of topographical maps of Southern California.

TrstiNne Marerians  Lasoratory.—(Described on page 90)
This laboratory is used in Civil Engineering courses in the
investigation of stresses and causes of failure in full sized
reinforced concrete beams, and in the general testing of the
materials of construction.

Hypravrres Lasorarory.—Lor equipment and description sce
page 91,
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APPLIED MECHANICS AND HYDRAULICS

251, 252, Arrruiep Mecmaxics—Analytical treatment of prob-
lems involving the action of external forces upon rigid bodies;
statics; determination of stresses in simple machines and strue-
tures; parallel forces and center of gravity; dynamics of trans-
lation and rotation; gyroscopic action, inertia, impact; work
and energy; friction and lubrication. Required in all En-
gineering courses, second and third terms, sophomore year.

(8 units each term)

953, Grarmrc StaTics AND STrUcrrrRan DEesiex.—Graphical
solution of problems in mechanics and strength of materials;
- determination of external moments and reactions in machine
and structural members under various systems of loading;
effect of moving loads. Also, a short course in the practical
application of graphical methods, in the design of steel, tim-
ber, and reinforced concrete beams, girders, simple bridge and
roof ftrusses, arches, floor slabs, and foundations. Required
in Mechanical and Electrical Engineering courses, first term.

junior year. (6 units)

254, SrrExcrir or Marercsrs—A study of the fundamental
relations between stress and deformation in elastic materials;
strength of beams, columns, flat plates, thin and thick cylinders.
hooks and curved picces, arches and retaining walls; deflection
of beams under various loading; properties of the common
structural materials. Required in all Engineering courses, first

term, junior vear. (10 units)

260. Materiars or CoxstrucerioN.—Lectures and class dis-
cussions concerning the production and properties of the ma-
terials most commonly used in the mechanie arts and in engi-
neering construction; forestry, lumbering, and the physical
properties of wood; causes of decay, preservation processes;
protection against parasites and against fire; manufacture of
iron and steels from the ore; various conversion processes for
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steel, wrought iron, malleable iron, etc.; welding processes;
heat treatment of steel; the properties of alloy steels; non-
ferrous alloys; protection against rust and corrosion; manu-
facture of Portland cement, and discussion of its properties
and proper use; choice of sand and rock in concrete; water-
proofing of concrete; other engineering materials and their
proper use. Required in all engineering courses, first term,
junior year, in connection with 261. (1 unit)

261, 262. 'Testixe MaTERIALS Lasorarory.—Experimental in-
vestigation of the properties of cement and concrete, and the
commercial tests of these materials; the testing of sand and
rock, and the proper proportions for economic mixtures of
concrete; tensile, compressive, bending and torsional tests of
metals, timber, and other structural materials; tests of hard-
ness, fragility and endurance; determination of proper factors
of safety, especially in relation to repeated and reversed
stresses; tests of the magnetic and electrical properties of
metals; experimental verification of the formulas derived in
the theory of Strength of Materials; calibration of apparatus.
Required in Engineering courses, first and second terms, junior
year. (5 units first term, 3 units second term)

270.  Hypravrics.—Physical properties of water; hydrosta-.
tics; flow of water in pipes, nozzles, and channels; hydro-
dynamics. Required in all Engineering courses, second term.
junior year. (7 units)

271, Hypravrics Lanorarony.—Measurement of the flow of
water in open channels, over weirs, through various orifices
and nozzles, in pipes and conduits; experimental determination
of the various loss-of-head coefficients; calibration of meters.
Required in FKlectrical, Mechanical and Civil Tingineering.
and Fngineering and Economics courses, second term, junior
year. (3 units)
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272, Hyovraveie Morors.—.\ study of the factors that con-
trol the operation, design and efficiency of water wheels, tur-
bines, hydraulic rams, pumps, hydraulic power transmission,
special machinery, hydraulic governors, and auxiliary appar-
atus. Required in Electrical, Mechanical and Civil Engineer-
ing courses, third term, junior year. (5 units)

273. Hvyoravric MacuiNery Lasorarory.—Tests of water-
wheels, turbines, impulse wheels, water motors; centrifugal and
other pumps; the hydraulic ram and other hydraulic appli-
ances. Required in Electrical, Mechanical and Civil Engineer-
ing courses, third term, junior year. (6 units)

EQUIPMENT FCR APPLIED MECHANICS AND HYDRAULICS

The equipment in the various laboratories was selected
with great care and with a view to performing such tests
and experiments as are valuable in assisting the student
to gain a thorough understanding of the theory of de-
sign, as well as a practical knowledge of the laws of
operation of the machines and apparatus with which he

will come in contact in his engineering career.

Tesrixae Matreriars Lasorarory.—The equipment of this
laboratory comprises apparatus for investigations relative to
the strength, endurance, elasticity, and hardness of the various
metals and the materials of construction. The present facili-
ties include a 150,000-pound Olsen universal testing machine,
with automatic and autographic attachments, fitted for ten-
sion, compression, and bending tests; a 30,000-pound Riehlé
universal testing machine; a 50,000-inch-pound Olsen torsion
testing machine, a Landgraf-Turner alternating jmpact testing
tachine, a White-Souther endurance machine, a  ten-spindle
fatigue-testing machine (a recent development by this depart-
ment), an electro-magnetic fatigue testing machine, a 3000
kilogram Brinnell hardness testing machine, and a Shore sclero-
scope for hardness tests, extensometers, compressometers, trop-
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tometer, micrometers, and small measuring instruments. .\
power truck provided with motor and variable speed friction
drive furnishes the power in this laboratory.

Cenmext Larorarory.-—A separate laboratory room is pro-
vided for the testing' of cement, with slate-top work-tables,
briquette storage tank, moist closet, a 1,000-pound Riehlé auto-
matic cement testing machine, several types of sand and ce-
ment sieves, Vicat and Gilmore needles, specific gravity ap-
paratus, microscope, analytical balance, apparatus for acceler-
ated tests on cement, flonrmeter, rock crusher, bucking board,
briquette moulds, and small tools.

Hypravrics Lasorarory.-—The hydraulics laboratory has an
elaborate and flexible installation of pumps, tanks, piping,
channels, gauges, meters, and auxiliary apparatus adapted to
the various tests relative to hydraulic theory and practice.
Large volumes of water are available from a 15,000-gallon
storage cistern to which all water is returned; an American
No. 6 centrifugal pump delivers a large flow of water at low
pressure, while a 5x10 Fairbanks-Morse duplex power pump,
and a 10x8x12 Marsh Steam pump provide water at high
pressure. The flow may be mecasured by an eight-inch Ven-
turi meter, four sets of scales and weighing tanks, and a gradu-
ated, 6,000-gallon cement measuring cistern. Moderate pres-
sure is maintained by means of an 890-gallon roof tank, and
for heads up to 300 feet, a 600-gallon steel pressure tank
served by an air compressor is provided; suction heads up to
20 feet are available for turbine draft-tubes into the low level
cistern; a 400-gallon steel nozzle tank with interior baffles
and screens provides attachments for various nozzles, orifices,
and other experimental apparatus; a cement channel 50 feet
in length provides facilities for measuring the flow of water
in open channels, over weirs, ete.; pressure gauges and several
mercury columns, including a 12-foot column, provide for pres-
sure measurements.

Tor the study of hydraulic machinery there is provided an
especially designed Francis inward flow turbine fitted with
both movable guide vanes and cylinder gate, and provided with
three types of runners for low, normal and high speed; also.
a Doble impulse wheel, with glass casing for ohservation of
the jet action, a hydraulic ram, a two-stage centrifugal pump.
and several smaller motor-driven pumps.
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CHEMISTRY

Thorough training is provided in the five main divisions
of the science: inorganic, analytical, organic, theoretical,
and industrial chemistry. Systematic instruction in
these subjects is given throughout the chemical courses,
and chemical research is carried on during the entire
senior year.

It is believed that the education of the chemist will be
most effective if he is given a thorough and accurate
training in the elements of the science, and in research
methods; for this reason the effort of the student is di-
rected largely to the acquirement of this fundamental
scientific training instead of being diffused over the
purely technical sides of the subject. The graduate
should thus be able to apply his scientific knowledge to
original investigation, or to the study of chemical prob-
lems of a technical nature.

Facilities for research are offecred in the various
branches of chemistry (see especially pages 98-100. The
experience and training obtained through research are
the most important results of the student’s course in
chemistry. The searching and accurate methods used.
and the quality of self-reliance acquired are invaluable
in giving the ability to solve independently the intricatc

problems sure to be encountered.

301. I~xorcanic CuenmisTRy.—Lectures, recitations, and lab-
oratory exercises in the general principles of chemistry and
the descriptive chemistry of the non-metallic elements. The
lectures are fully illustrated by experiments. Much attention
is paid to the cultivation in the student of clearness in think-
ing, accuracy in observation and inference, care in manipula-
tion, and neatness in the recording of his work, Required in
all courses, first term, freshman year. (12 units)
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301a. IxorcaxNie Curmistry.—Planned for those students
who do not offer chemistry for entrance or who are for any
reason deficient in the subject. The work is parallel to that
of 301; but more time is assigned to it in order to give such
a grounding in chemical theory and laboratory practice as will
enable the student to continue with 302 and 311 in the second
and third terms. Required of students deficient in entrance
chemistry, first term, freshman year. (15 units)

302. Ixoreanic CuaemisTrY.—A continuation of 301. Re-
quired in all courses, second term, freshman year. (12 units)

302a. Iworcanic CHEmisTRY.—A continuation of 30la. Re-
quired of students deficient in entrance chemistry, second term,
freshman year. (15 units)

303. Ixorcanic CuHeEMISTRY.—A continuation of 302 or 302a;
consists of two experimental lectures or recitations through-
out the term. It is devoted to the descriptive chemistry of
the metallic elements. Required in all courses, third term,
freshman year. (2 units)

311. Quarrrative Awarysis.—This is a systematic study in
the qualitative analysis of solutions of inorganic substances.
Six hours a week are devoted to laboratory practice, and one
hour a week to a class-room discussion of the work that is
being pursued in the laboratory. Text-book: A, A. Noyes,
Qualitative Analysis. Prerequisite: 302 or 302a. Required in
all courses, third term, freshman year. (10 units)

312. Quaritatrve AnNarvsis—A laboratory study, accom-
panied by informal conferences, which supplements the fresh-
man course in the same subject by affording instruction in
methods for the separation and detection of certain important
clements not considered in that course. It includes also ex-
tensive laboratory practice in the complete analysis of solid
substances, such as alloys, minerals, and industrial products.
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Text-hook: A. A, Noyes, Qualitative .\nalysis. Prerequisite:
303 and 311. Required in Chemistry and Chemical Engineering
courses, first term, sophomore year. (8-15 units)

316, 317, Quaxmimarive Awarvsis.—Laboratory practice,
supplemented by occasional lectures and by personal confer-
ences. The course furnishes an introduction to the subjects
of gravimetric and volumetric analysis. Text-book: Talbot,
Quantitative Analysis. Prerequisite, 312,  Required in Chem-
istry and Chemical Engineering courses, second and third
terms, sophomore year,

(8-15 units second term; 8 units third term)

318, 319. QuaxmrITaTIVE ANALYSIs—A continuation of 317.
Prerequisite 317. Prescriptive in the junior year.
(8 units each term)

321, TrcmNIcAr ANALysis—A laboratory course designed
to familiarize the student with special analytical apparatus
and methods used in industrial chemical operations, both for
plant control and research. Prerequisite, 317. Required in
Chemistry and Chemical Engineering courses, first term, senior
year. (10 units)

331. Puvysicar. Cueyrstey.—The primary object of this
course is to give the student an appreciation of research and
to illustrate by means of examples that there are many op-
portunities for original investigation upon problems of funda-
mental importance in chemistry. In order to attain this object
a much more thorough and intensive study of one or more
selected topics in physical chemistry than is usually given to
undergraduate students, is undertaken. The course includes
both class room and laboratory exercises. Students are re-
quired to consult the original literature and critically to ex-
amine articles appearing in the current journals. Required in
the Chemistry course, prescriptive for especially qualified
students in the Chemical Engineering course, third term, sopho-
more vear. (6 units)
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332. Prorerrizs or Gases axp SortrioNs.—Conferences and
recitations in which the general principles of chemistry are
considered from an exact, quantitative standpoeint. Includes
a study of the pressure-volume relations of gases; of vapor-
pressure, boiling point, freezing point, and osmetic pressure
of solutions; of the molecular and ionic theories; and of
electrical tranference and conduction. A large number of
problems are assigned to be solved by the student. Pre-
requisites, 317, 401, 403, 460-462. Required in Chemistry and
Chemical Engineering courses, first term, junior year. (9 units)

333. Reactron RareE axp Equrtisrium.—A continuation of
332. Required in Chemistry and Chemical Engineering courses,
second term, junior year. (9 units)

334. Pmase EqQuinisriy axp THERMoHEMISTRY.—A continu-
ation of 333. Required in Chemistry and Chemical Engineer-
ing courses, third term, junior year. (9 units)

335. ErEcrROCHEMISTRY AND T'rreryopy~ansite CHEMISTRY.
—A continuation of 334. Required in Chemistry and Chemical
FEngineering courses, first term, senior year. (10 units)

336, 337, 338. Pumvsicar CoemistrRy Larorsrory.—Labora-
tory exercises to accompany 332, 333, 334, respectively. Re-

quired in Chemistry and Chemical Fngineering courses, junior
vear. (4 units each term)

339. Pnvsicar Cuesnasrry I.arorarory.—Laboratory exer-
cises to accompany 335. Required in Chemistry and Chemical
Fngineering courses, first term, senior vear. (8 units)

341. Seeciarn Toprcs 1y Prysrear, Cuemisrey.-—The purpose
of this course, which is conducted upon the seminar plan, is to
familiarize the student with the present status of some of the
more important problems in Chemistry and in Physics. The
topic will be varied from year to year; that for 1918-19 is
radioactivity. Required, second term, senior year, (8 units)
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351, 352, 353. Orcaxic Curnrsrry.—l.ectures and recitations
in which the properties, characteristic reactions and classifica-
tion of the compounds of carbon are studied. Must accompany
356, 357, 358. Required in Chemistry and Chemical Engineer-
ing courses, throughout the junior year. (8 units each term)

356, 357, 358. Orgaxic Cuedustiy Lasorarory.—Laboratory
exercises to accompany 351, 352, 353. Preparation and purifica-
tion of carbon compounds, and study of their characteristic
properties. Required in Chemistry and Chemical Engineer-

ing courses, throughout the junior year. (6 units each term)

359. Orcantc Cuexustry Lasorarory.—Continuation of 358.
Practice in the carrying out of difficult syntheses of carbon
compounds. For qualified students. Prerequisites, 356, 357,
358. Prescriptive, first term, senior year. © (6 units)

361. Orcaxic Axanvsis.—Laboratory practice in the quan-
titative determination of the elements. DPrerequisite, 317.
Prescriptive, third term, junior year. * (4 to 6 units)

366, 367, 368. Sciextiric GrrmaN.—In this course there
are no class room exercises, but each student has a weekly
conference with the instructor, at which he presents for dis-
cussion and criticism a written translation of a passage in
scientific German chosen from the bhooks and periodicals avail-
able in the library. The use of good English is insisted upon
in the translations. Prerequisites, 661-666. Required in Chem-
istry and Chemical Engineering courses, throughout the junior
year. (3 units first term, 4 units second and third terms)

371, 372, I~xpusmrisrn CurMmistry.—A study of the more im-
portant industrial chemical processes, from the point of view
not only of the chemical reactions, but of the conditions and
cquipment necessary to carry on these reactions. Required in
Chemistry and Chemical Engineering courses, third term,
junior year, and fivst term, senior year. (8 units each term)
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377, 878, CuEemical ExeINEErRING.—Lectures and laboratory
work to bring the student in touch with modern practice and
problems involved in efficiently carrying out chemical reactions
on a commercial scale. In the laboratory, the basic operations
of the chemical industries are duplicated on a scale sufficiently
large to familiarize the student with the engineering problems
of plant construction and operation. Required in Chemical
Engineering courses, second and third terms, senior year.

(10 and 8 units)

390. IExrprrrmeNTAL Propreys—Students in the Chemistry
course are encouraged to undertake laboratory work of a simple
research character in some branch of Chemistry during their
junior year. The Experimental Problem is as a rule a short
definite laboratory problem and is intended to develop the
resourcefulness and interest of the student. Prescriptive in
the Chemistry course, junior year. (5 to 8 units each term)

301, 392. Rmseancu Rerorrs.—Weekly reports by members
of the faculty and by advanced students on recent publications
and on the progress of problems under investigation in this
laboratory. Prescriptive, second and third terms, junior year.
Required in Chemistry and Chemical Engineering courses,
second and third terms, senior year. (1-2 units each term)

395. Tupsis.—DEvery candidate for a degree in the. Chem-
istry or Chemical Engineering course is required to undertake
an original experimental investigation of a problem in Chem-
istry. The student has an excellent opportunity for showing
his enthusiastic interest in his work and for developing and
displaying his resourcefulness, laboratory technic and familiar-
ity with Chemical literature. A thesis cmbodying the results
and conclusions of this investigation must be submitted to the
faculty not later than one week before the degree is conferred.
RRequired in Chemistry and Chemical Fngineering courses, sen-
ior year. T'he total in units is about 50 in the Chemistry course
and 30 in the Chemical Engineering course.
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CHEMICAL LABORATORY

A chemistry building (with a floor space of 18,000
square feet) has recently been erected, providing ample
room and facilities for instruction and research work in
chemistry. It contains a lecture room, a chemical li-
brary, recitation rooms, offices, store-rooms, a laboratory
of inorganic chemistry accommodating one hundred and
sixty students, an organic chemistry laboratory accom-
modating twenty-three students, an analytical laboratory
accommodating eighty, a physico-chemical laboratory for
twenty men, an organic research laboratory with space
for four, research laboratories of physical chemistry
accommodating fourteen workers, a well-equipped in-
strument shop, a storage battery room, a still room,
and laboratories of industrial chemistry, chemical engi-
neering, technical analysis, and photo-chemistry. In
addition to the general heating and ventilating system,
special hood ventilation is provided in all the labora-
tories, those of inorganic and analytical chemistry having
individual desk hoods. Numerous outlets for hot, cold
and distilled water, for gas, suction, and compressed air
systems are provided, and a system of electrical dis-
tribution 'of direect, alternating, high frequency, and
storage battery current has been installed.

Dr. Arthur A. Noyes, Professor of Theoretical Chem-
istry in the Massachusetts Institute of Technology, and
Director of the Research Laboratory of Physical Chem-
istry in that institution, has become Director of Chemical
Research at Throop College. dividing his time between
the two institutions. Scientific investigations in physical

chemistry are being carried on by a staff of research
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associates and by the professors and instructors of the
Chemistry Department. The laboratory is open to
qualified graduate students for advanced study and re-
search leading to higher degrees.

An unnamed friend has presented to the College $10,-
000 for the equipment of 2 Chemical Research laboratory,
and has made provision for a permanent annual income
of $10,000 for its maintenance. With these funds there
has been established in the Chemistry Building a
research laboratory of physical chemistry, occupying
cight rooms and containing facilities for physico-chemical
research of the highest grade. Five individual labora-
tories and one larger room afford space for fourteen

workers.

TEACHING FELLOWSHIPS IN CHEMISTRY

Upon the recommendation of its Director of Chemical
Research, Throop College of Technology has established
six Teaching Fellowships in Chemistry carrying an an-
nual stipend of $750 each, in addition to free tuition.

The primary object of these fellowships is to give to a
group of well qualified men a training in chemical re-
search which will prepare them for the many important
positions in scientific and industrial research labora-
tories and in the development departments of American
chemical industries.

The Fellows will devote not more than twelve hours
a week to instruction work of a character that will af-
ford them useful experience. The time mentioned in-
cludes that required in preparation and marking note-
books and papers as well as that spent in class room and
laboratory. The remainder of their time will be available
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for research and advanced study leading to the higher
degrees.

The Iellowships are open to men holding a Bachelor’s
or Master’s degree from a college or university of recog-
nized standing, who have taken thorough under-graduate
courses in chemistry and physies (and preferably also
courses in mathematics through the calculus), and who
have already demonstrated their interest and resourceful-

ness in scientific work.
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PHYSICS

The courses in Physics have been arranged with
regard to the needs and interests of: (1) Engineering
students; (2) students pursuing General Courses;
(8) those who expect to specialize in Physics. Instruc-
tion is given mainly by laboratory and problem work.
An attempt is made to base the work as firmly as possible
on the every-day experiences of the student, and to
develop in him the ability to interpret the phenomena
and solve the scientific and technical problems with
which he may come in contact. The chief function of
the laboratory is to give a more complete understanding
of physical principles and quantities than is possible by
mere lecture-room or text-book exercises. The use of
instruments is taught in experiments which illustrate or

verify some fundamental principle.

401, 402, 403. Gexzrar. Prrvstes—A general college course
in Physics extending through the sophomore year. Mechanics
and Molecular Physics are taken up the first term, Heat and
FElectricity the second, Sound and T.ight the third. The sub-
ject is presented mainly from the experimental point of view
but includes one demonstration lecture each week. Mechanics,
Molecular Physics and Heat by Millikan; and Electricity,
Sound and Light by Millikan and Mills are used as texts. A
High School course or its equivalent is required as a pre-
requisite. Required in all courses, throughout the sophomore
vear. (15 units each term)

404, Erecrricarn Measvremexts—Deals with the theory and
use of electrical measurements and methods, with especial
reference to convenience of use, precision and possible sources
of error. Required in Electrical Engineering and Chemistry
courses, first or second term, junior year. (6 units)
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405. Axaryricar Mecmaxics.—Prescriptive, first term, jun-
ior year. (15 units)

406. Oprics.—A course of advanced laboratory work con-
sisting of accurate measurements in diffraction, dispersion,
interference and polarization. Prescriptive, second term, junior
year. (15 units)

407. Evecrricity axp MaeNers—A course of advanced
work in Theoretical Electricity and Magnetism with many ap-
plications to electrical and magnetic apparatus and measure-
ments. Prescriptive, third term, junior year. (15 units)

431, 432, 433. ELEMENTARY AERONAUTIcs.—Deals with the
mechanics of the aeroplane and balloon, with special reference
to the properties of aerofoils, propellers, and spindle shaped
bodies. Prescriptive for students who have taken or are taking
Physics 401, 402, 403. (8 units each term)

PHYSICAL RESEARCH

During the year 1916-1917 a fund of $100,000 was
provided for Physical Research, and Dr. Robert A. Mil-
likan of the University of Chicago was secured to give
several months of his time every year to direct this
research, with the .co—operation of Dr. Arthur A. Noyes
in physical chemistry, and that of Dr. George E. Hale,
of the Mt. Wilson Solar Observatory, in astrophysics.
This fund will be administered in conference with the
National Research Council, of which Dr. Hale is chair-
man (see page 104). Three fellowships, with an annual
income of $1,000 each, have been established in the
departments of Physical and Chemical Research. Dr.
Millikan began his work in 1917 by giving a series of
six lectures, with the following subjects: “Electricity
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in the Ninetcenth Century,” “X-Rays and the Birth of
the New Physics,” “The Electron—Its Isolation and
Measurement,” “Brownian Movements and Sub-Elec-
trons,” ‘“The Structure of the Atom,” “The Nature of
Radiation.”

During the war Dr. Millikan has been engaged in
work in Washington. He has been acting as Vice-Chair-
man and Fxecutive Officer of the National Research Com-
mittee. He was also commissioned as Lieutenant Colonel
in the Signal Corps of the Army and placed in charge of
the Division of Science and Research of that Corps.
Now that the war is over he will again come to Throop
for a part of each year as originally planned. New
courses will be arranged for both graduate and under-

graduate students.

RESEARCH IN AERONAUTICS

Wise and generous friends of the College have made
it possible to build an aeronautical laboratory equipped
with wind tunnel and accurate instruments for testing
model planes. Models under test are mounted in the
center of a square trunk on the vertical arm of a bal-
ance. The propeller works in a sheet metal clyinder.
By the use of rheostats the propeller speed can be reg-
ulated to hold any wind velocity from four to forty
miles an hour, the control being very sensitive. The
aerodynamical balance consists of three arms mutually
at right angles (representing the axes of co-ordinates
in space) about and along which couples and forces are

to be measured. The model aeroplane is mounted on
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the upper end of the vertical arm, which projects through
an oil seal in the bottom of the tunnel.

The establishment of this new laboratory at Throop
College arose from the suggestion of the National Re-
search Council and the advice of Colonel Squier, Chief
of Aviation. This Council is securing the co-operation of
educational institutions in the study of problems con-
nected with national defense. One of the most important
of these is the improvement of aeroplanes along the lines
suggested by the National Advisory Committee for Aero-

nautics.
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MATHEMATICS

The work of the engineer is so largely mathematical
in character that too much emphasis can hardly be placed
upon the necessity of a good foundation in mathematics.
Care is taken to present both underlying prineiples and
a great variety of applications, thus connecting the
mathematical work closely with the professional studies.
Students are advised to arrange for additional courses if

possible.

451, 452. Praxe Trwoxoxerry.—Fspecially adapted to
students of engineering, so arranged as to prepare for the
praétical work of computation and for the applications to the
more advanced courses in mathematics, physics, ete. Prescrip-

tive, first and second terms, freshman year. (4 units each term)

453. Compurarion.—Designed to give practice and to pro-
mote accuracy in the solution of problems. Attention is given
to percentage errors and the checking of results. Short meth-
ods of computing, by means of the slide rule, tables, etc., are
used whenever practicable. Required in all courses, first term,
freshman year. (6 units)

454. Avvaxcen Arcesra—Includes determinants, ineguali-
ties, irrational and complex numbers, with graphical represen-
tation of the latter, limits and indeterminate forms, conver-
gency and divergency of series; indeterminate coefficients, with
applications to integral functions, partial fractions, expansion
of functions, and summation of series; theory of equations, in-
cluding the plotting of entire functions of one letter, Des-
cartes’ rule of signs, the solution of higher numerical equations,
derived functions, etc. Required in all courses, first term,
freshman year. (6 units)

455, 456. Axaryric Groyrerry.—Plane and Solid Analytic
Geometry, devoted chiefly to a study of the straight line und
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the conics, with a few curves of especial interest in engineer-
ing, such as the cycloid and catenary. Differentiation is be-
gun. Solid Analytic Geometry includes a brief discussion of
the straight line, plane, and quadratic surfaces. Required in
all courses, second and third terms, freshman year.

(12 units each term)

457. Ti1eLp Asrroxomy.—Arranged to meet the needs of
Civil Engineering students. Consists of a study of Spherical
I'rigonometry and a presentation of the theory and practice
used in making astronomical observations for the determina-
tion of latitude, longitude, azimuth and time. Required in
Civil Engineering courses, third term, junior year. (4 units.)

458. FErLEMENTARY ANALvsis—A continuation of 454, de-
signed to present portions of advanced algebra of especial in-
terest in engineering, including work in permutations, combina-
tions, probability, continued fractions, solution of equations,
empirical equations, and an introduction to Vector Analysis.
Prescriptive, -third term, freshman year. (4 units)

460, 461, 462. Carcurus.—The aim of this study in Differ-
ential and Integral Calculus is to familiarize the student with
the processes and methods that are continually applied in the
various branches of engineering. Required in all courses,
throughout the sophomore year. (8 units each term)

464. DirrerEnTIAL EqUuarions.—Especially designed to be
helpful in the problems of physics, mechanics, and electrical
engineering. Prescriptive, first term, junior year. (6 units)

465, 466. DIiFrerenTIAL EQuarions.—A continuation of 464;
treats the following subjects: linear differential equations, in-
tegration in series, equations of the second order, differential
equations with more than two variables, partial differential
equations, geometrical and physical applications. Prescriptive,
second and third terms, junibr year. (6 units each term)
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470. LEeasr Squares—Much weight is given to this subject,
which aims to enable the scientific worker properly to judge
and improve the accuracy of his work. Numerous problems
are given to illustrate the methods of adjusting observations
and determining the precision measures of the results. Criteria
for the rejection of doubtful observations are considered and
methods of representing the results of approved observations
by curves or equations are given. Prescriptive, second term,
junior year. (5 units)

474, 475, 476. Apvaxcep Carcurus.—Planned to extend the
knowledge gained from the previous studies in Calculus and
Analytic Geometry and to lay a better foundation for advanced
work in mathematics and science. Prescriptive throughout
the senior year. (6 units each term)



108 THROOP COLLEGE OF TECHNOLOGY

GEOLOGY

The courses in Geology and Mineralogy are arranged
to emphasize the application of these subjects to engi-
neering problems, and to furnish that knowledge of the
economic value of rocks and other earth resources which
will meet the needs of the Civil and Chemical Engineer-
ing student.

Especial emphasis is given to the nature, mode of
occurrence, and economic importance of those resources
of our own state, such as gas, oil, clay, materials of con-
struction, and the metals, and to that knowledge of rocks
and stratigraphy necessary for the construction of dams,
aqueducts, tunnels, and other engineering works.

The Mineralogy and Geology Museum is provided
with a very complete collection of minerals of nearly
" every known variety, many of which are extremely rare
and beautiful. There is also an abundance of specimens
for laboratory work. There are many thousands of fossil

forms which are made use of in the courses in Geology.

525. Miveraroey.—A study of the elements of crystallog-
raphy, and of the physical and chemical properties, uses, and
determination of the more common minerals. Required in Civil
Engineering and Chemistry courses, second term, junior year.

(7 units)

526. Grorocy.—A general study, dealing with the composi-
tion and structure of the earth; the chemical and mechanical
work of the atmosphere; the work of water, both surface and
underground; glacial action; volcanoes and earthquakes, with
special reference to practical interpretation of these conditions.
Required in Civil Engineering and Chemistry courses, third
term, junior year. (5 units)

527. Groroey.—A continuation of 526, treating the nature

and distribution of geologic resources of industrial importance.
Prescriptive, first term, senior year. (5 units)
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ECONOMICS AND HISTORY

The subjects in this group are designed with the two-
fold purpose of giving the student an insight into funda-
mental economic principles, and to acquaint him with
some of the aspects of the practical operation of business
enterprises. They furnish the important connecting link
between the technical engineer and the man of affairs.
Some of the subjects not strictly technical are a proper
part of the equipment of any educated man.

551, Gexeran Ecoxoxics—The principles of economics gov-
erning the production, distribution, and consumption of
wealth, with particular reference to some of the important
business and social problems of the day. Required in all
courses, first or second term, junior year. (7 units)

552, Ecoxomric Hisrory.—This subject is treated concretely
by tracing the development of a single world-wide industry
from its early beginnings in such a way as to show the influ-
ence of economic factors in general history and especially on
international relationships. Required in all courses, third term,
junior year. (3 units)

553.  Sramiswics—Statistical methods and the graphic por-
trayal of results, with their application to concrete business
problems. Required in the course in Engineering and Eco-
nomics, first term, junior year. (3 units)

534, Taxariox.—A study of exjsting taxes with some con-
sideration of the fundamental principles. Required in the
course in Engineering and Economics, second term, senior vear,

: ‘ (4 units)

561, AccovNtine.—A study of the principles of accounting
from the standpoint of the business manager or the engineer.
Included in the work are the following topies: Capitalization,
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depreciation, bond valuation, financial reports, banking and
railroad accounting, together with a limited amount of book-
keeping practice. Required in Engineering and Economics
courses, third term, junior year, and in all other courses, third
term, senior year. (8 units)

564. Cost AccouvNtinGg—A study of the methods of deter-
mining costs in industrial enterprises; of the means used to
find direct cost of material and labor, and of the methods of
distributing indirect costs or general or “overhead” expenses.
Required in the course in Engineering and Economics, first
term, senior year. (8 units)

565, Bawxkine.—The economic principles of money and
banking, including a survey of the different banking systems
in operation in the United States, and of the Federal Reserve
Act of 1913, The subject is treated from the point of view of
the relations of a business man to the bank, rather than the
technical details of banking procedure. Required in the course
in Engineering and Economics, second term, junior year.

(5 units)

566, Secvriries.—A study of securities and investments, in-
cluding the different kinds of securities: government, railroad,
industrial, public utility, etc.; the methods of issuing securi-
ties; rates of income; and the effect of supervision by public
service commissions. In the work of the subject one of the
leading financial journals is read and discussed, to give famil-
iarity with business usage. Required in the course in Engineer-
ing and Economics, second term, junior year. (3 units)

575. Busivess Law.—The principles of law as applied to
business affairs, including discussion of such fundamental topics
as the definition of law, its sources, and the distinction be-
tween law and equity, and a brief study of the law governing
contracts, negotiable instruments, agency, partnership, corpor-
ations, and employer's liability. Required in all courses, except

Engineering and Economics, second term, senior year.
(6 units)
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576, 577. DBusiNess Law.—Similar in scope to 575, but giving

a more extensive treatment of the different subjects considered.

Required in the course in Engineering and Economics, third
term, junior year, and first term, senjor year.

(8 units each term)

580, 581, 582. Coararercrar, Orgaxization.—Typical forms of
organization, such as individual, partnership, corporation, asso-
ciation, and holding company, for the carrying on of business
are investigated and compared. The fundamentals of financial
reports, methods of promoting, plans for capitalization, and
underwriting of securities, are studied. In the second term
particular attention is paid to marketing, including advertising.
Required in the course in Engineering and Economics through-
out the senior year.

(5 units first term, 8 units second term, 5 units third term)

583, 584, 585. IxpusTRiAL MaNacemMENT—Methods in use for
the conduct of successful business enterprises are studied in
their general and particular application. Attention is given to
such questions as factory location, building design, routing of
work, executive organization, standardization, selection of em-
ployees, “scientific management,” wage systems, welfare im-
provements, etc. In connection with the study visits are made
to the most illustrative factories, warehouses and stores in the
vicinity. Required in the course in Engineering and Economics
throughout the senior year.

(5 units first term, 8 units second term, 5 units third term)

586. TraxsrorTaTION.—Special investigations and discussion
of railroad rates, service, income, operating expenses, and fixed
charges; the effect of competition by land and water transit;
the decisions of the Interstate Commerce Commission, and the
policies of State Railroad Commissions; valuations, char-
acter and cost of construction and requirements for terminal
facilities. Required in Electrical, Mechanical and Civil Engi-
neering, and Engineering and KEconomics courses, first term.
senior vear. (2 units)
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587. Moper~x Ivrorr.—The political and economic develop-
ment of Europe from the Congress of Vienna to the present
day. Considerable library work is required, together with the
preparation of papers, maps, and briefs upon subjects sug-
gested by the course. Required in all courses, third term,
senior vear. (7 units)

588.  Anrerrcax  Goverxmexr—\ study of the Awmerican
constitutional system as shown in the working of the Federal,
State and local governments. Required of students who do
not offer United States History and Government as an admis-
sion subject, first term, sophomore year. (6 units)

589, Mu~rtcreanrmrs—An  examination of the origin, de-
velopment, and organization of the modern city, and a com-
parative study of municipal government in Europe and Amer-
ica. Special attention is given to a comparison of the opera-
tion of the three characteristic forms of city government in
the United States: Tederal, Commission, and City Manager.
Required in the course in Engineering and Economics, second
term, senior year. (3 units)

590. Epuvcarion.—A study of psychology, ethics, and peda-
gogical theory, designed for the general benefit of students,
and for the special equipment of those who wish to become
teachers in the public schools of California. (The California
State Board of Education authorizes the College to issue special
certificates for high school teaching in various subjects to
graduates who have taken, in addition to this work, sufficient
practice teaching in the subjects concerned. Tacilities for this
practice teaching are provided by the College for approved
candidates.) Required in all courses, first term, senior year.

(3 units)

593, TIxorsrrisn Pranes——A study of the methods that are
employed in machine shops and manufacturing plants. The
course is similar in scope to 583-385 but briefer and especially
adapted to the needs of the practicing mechanical engineer.
Required in Mechanical Engineering courses, third term, senior
(6 units)

year.
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THE ENGLISH LANGUAGE AND LITERATURE

The College requires an English course of four years
for graduation. The intention in the literature courses
is rather to familiarize students with the masterpieces
and the general history of English literature than to
attempt a close critical study. Appreciation, however
vaguely felt, is believed to be preferable to criticism.
The work in English is technical in subjects 601-603,
606, 610-612, 614 and 617, and cultural in the others.
Not that there is a distinct line of cleavage—the practice
in writing reacts to increase the appreciation for good
writing, and vice versa. The work is organic, and will,
it is hoped, promote as a whole that intellectual growth
in the student which is the mark of the man of education.

601, GOQf 603. Rueroric axp CompositioNn.—The freshman
course is in English Composition, covering Narration, Descrip-
tion, and Exposition, with special emphasis on the last. The
work is based on Canby’s English Composition in Theory and
Practice, Bain’s Exposition, and Pearson’s Principles of Eng-
lish Prose Composition. The practice of writing is carried for-
ward by the study of the examples in Carpenter and Brew-
ster’s Modern English Prose, or in the Prose Selections of
Duncan, Beck and Graves, and of the simpler Biblical nar-
ratives such as those in Snyder’s Selections from the Old Testa-
ment, and, further, by the writing of weekly themes. The theme
is considered the essential of the freshman course. These
weekly exercises are corrected not only as to spelling, punctua-
tion, and grammatical expression, but also for the inculcation of
the larger principles of clearness, directness, and force, in the
setting forth of ideas. Examples of good and of bad writing
are cited before the class from these papers, without, of course,
the mention of the author's name; by this method the students
see that the points emphasized in rhetoric arve discoverable in
the actual practice of freshman writing, In addition to a dis-
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cussion in class each theme is gone over with the student, in
special conference with the instructor. Required in all courses
throughout the freshinan year. (4 units each term)

[The work of the freshman year in English is supplemented
by the writing and correction of papers submitted in fulfillment
of the requirements of the course in OriExTaTioN. The aim is
to have these papers expressive of the individual student’s
imaginative and reflective reaction to the topies discussed in
that course. See page 124.]

604, 605. ExoerLsH [ITERATURE.

(604) Trom Chaucer to Milton.——An historical review of
English literature is begun; the greater works of the period
from the beginning to Milton are examined with an aim toward
the promotion of literary appreciation. Text: Long, English
Literature. Required in all courses, first term, sophomore year.

(4 units)

(605) Shakespeare.—A study of several of the tragedies,
comedies, and historical plays. Required in all courses, second"
term, sophomore year. (4 units)

606. ArcuMENTATION AND Purric Sresaxinc.—The theory of
argument and the practice of speaking. The class will engage
in daily discussions of current problems. Required in all
courses, third term, sophomore year. (4 units)

607, 608. Exc¢risum LiTERATURE, NINETEENTH CENTURY.

(607) The Romantic Period.—Wordsworth, Coleridge, Keats,
Shelley, and Byron; the prose writers Lamb, De Quincey, Col-
eridge, and Hazlitt. Text: Long, English Literature. Required
in all courses, first term, junior year. (4 units)

(608) The Victorian Age—Tennyson, Browning, Morris,
and Swinburne; Carlyle, Ruskin, and Stevenson. Text: Chest-
erton, The Victorian Age in Literature. Required in all
courses, sccond term, junior year. (4 units)
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609.  Ampericax Literarvre—A brief examination of poetry
and prose. Text: Trent and Erskine, Great Writers of Amer-
ica. Required in all courses, third term, junior year.

: (4 units)

610, 611, 612. Tecuxicar ExcrisH—Composition, involving
the writing of scientific articles, the description of machines
and devices, and reports upon laboratory experiments, lectures
and engineering problems, with a view to facilitating clear, cor-
rect, and concise expression in connection with technical sub-
jects. The work is conducted by regular class exercises and
frequent conferences, the actual technical work of the student
so far as possible being made its basis. Required in all courses
throughout the senior year. (4 units each term)

613. ConTEmprorary Lirerartke—An examination of some
of the most notable books by living writers, English and Amer-
ican, such as Noyes, Masefield, Galsworthy, Chesterton, Wells,
Crothers, and Frost. Prescriptive, third term, sophomore year,
and thereafter. (4 units)

614. Sreciar Comrosrrion.—Supplementary to 601-603; re-
quired of any student at the discretion of the Faculty and of
the department of Fnglish. Consists entirely of theme writing
and consultation; may be continued in each individual case as
long as the instructor deems it necessary. Prescriptive.

(8 units each term)

617, Speruane—Satisfaction of  the requirements in  this
subject involves the student’s ability to spell those words, both
general and technical, that he is likely to use. Preseriptive.

(3 units cach term)
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FRENCH, GERMAN AND SPANISH

In the work of this department two objects are kept
steadily in view: to prepare the student to use the lan-
guages in scientific work, practical life, and travel; and
to give him general training and culture. A good foun-
dation is provided by a careful study of grammar, and
a correct pronunciation is sought for by constant prac-
tice in the class room. Most of the class work is car-
ried on in the foreign language itself, and writing from
dictation is regularly practiced. Opportunity is given
to acquire facility in both conversation and reading.

The advanced courses go more deeply into literature,
and aim to give some insight into the character, spirit,
and traditions of the peoples represented.

Two years of college work in German, French, or
Spanish are required of those who offer any one of these
languages for admission’; and three years of those who

enter without such preparation.

641, 642, 643. ErramexTary Frexcu I.—Grammar and read-
ing; practice in speaking and writing French; dictations. Care
is given to correct pronunciation. Books used: Chardenal’s
French Grammar and Bacon’s Une Semaine 4 Paris. Preserip-
tive throughout the freshman year. (6 units each term)

644, 645, 646. Eremextary Frexca IL—Continuation of
grammar; special study of irregular verbs. Exercises in com-
position and conversation. The texts used are chosen from the
more familiar modern authors. Prescriptive throughout the
sophomore year. (6 units each term)

1With the approval of the depariment, a year of one of the
other languages may he substituted for the second college vear
of the language offered for entrance.
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647, 648, 649. IxreErMepiaTE FrENxci—Composition and syn-
tax are reviewed. The spoken language is freely used in the
class room, with frequent dictation. Translation at sight from
representative texts receives stress. The following books are
used: Victor Hugo's Les Misérables, and some French scientific
reader. Required in all courses if French is offered as an
entrance language, throughout the freshman year.

(6 units each term)

650, 651, 652. Avvaxcep Irexcu I.—Plays by Corneille,
Racine and Moliére. Reading of scientific French continued.
Required in all courses if French is offered as an entrance
language throughout the sophomore year.r (6 units each term)

653, 654, 655. Apvaxcep Frexcir II.—Victor Hugo and the
Romantic School receive special attention in the first term,
Hugo’s Notre Dame de Paris being read. The second term
is devoted to the modern drama, Hugo, Scribe, Rostand, and
others being studied. Prescriptive throughout the junior year.

(5 units each term)

656, 657, 658. Apvaxcep Frexcu IIT.—The work is based
on Fortier’s Histoire de la Littérature Francgaise. Special
periods are studied more minutely, and class readings and
reports on outside work are required. Prescriptive through-
out the senior year. (5 units each term)

661, 662, 663. EremexTarY GERmax [.—Vos’ Essentials of
German is used, with written and oral exercises, and dictations.
Prescriptive throughout the freshman year. (6 units each term)

664, 665, 666. EremeExtary Germax IL.—Continuation of
grammar and exercises. Storm’s Immensee and some simple
plays are used. Prescriptive throughout the sophomore year.

(6 units each term)

For languages required in Chemical Engineering and Chemis-
iry courses, see pages 60, 61.
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667, 668, 669. IxTERMEDIATE GERMAN.—Composition and
syntax are taken in review; the spoken language is freely used
in the class room, and translation at sight is regularly prae-
ticed. Texts: Lessing’s Minna von Barnhelm, Schiller’s Wil-
helm Tell, Wait’s Scientific German reader. Required in all
courses if German is offered as an entrance language, through-
out the freshman year.l (6 units each term)

681, 682, 683. EremeExTary SpaNisH [—Grammar, reading,
conversation, dictations. Reading commenced as soon as the
first elements of the grammar are mastered; combination of
grammar and reading of modern authors kept up throughout
the entire course. Conversation based upon the text is carried
on entirely in Spanish. Prescriptive throughout the freshman
year. (6 units each term)

684, 685, 686. ErrmeNTary Spaxisy IT.—Review of gram-
mar, especially of the verbs. An easy novel will serve as basis
for Spanish conversation. Special study is made of scientific
and technical Spanish, the reader by Cornélius Willeox being
used as text. Prescriptive, throughout the sophomore year.

(6 units each term)

687, 688, 689. INTERMEDIATE SpanNisit—A study of modern
Spanish literature, accompanied by work in composition and
conversation based on the text read. Grammar is reviewed,
especially the irregular verh. Texts: Galdds’ Dofia Perfecta;
Fernan Caballero’s I.a Gaviota, I.a Familia de Alvareda, etc.
A thorough study of scientific and technical Spanish is made.
Spanish newspapers and reviews are read. Required in all
courses except Chemical Engineering and Chemistry, if Spanish
is offered as an entrance language, throughout the freshman
vear. (6 units each term)

For languages required in Chemical IEngineering and Chemis-
iry courses, see pages 60, 61, See also 366-368, Keientific German,
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690, 691, 692.  Aovaxcen Seaxisa L—A\ special study is made
of the Spanish dramatists Calderén de la Barca, I.ope de Vega,
and of the modern playwrights Zorilla, Echegaray, and others.
Required in all courses except Chemical Engineering and
Chemistry, if Spanish is offered as an entrance language,
throughout the sophomore year. (6 units each term)

693, 694, 695, Apvaxcep SeaNisu I[.—Miguel de Cervantes’
Don Quixote is studied. Individual reports on chapters read
are made by the students in Spanish. Prescriptive, throughout
the junior year. (5 units each term)
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DRAWING

The courses in Drawing are arranged to equip the
student with the technique of expression for his future
professional work. The preparatory instruction includes
practice to develop manual facility in the use of instru-
ments, exercises to develop speed and accuracy in the
application of the principles of descriptive geometry, and
instruction in standard lettering, shading, and dimen-
sioning. The freehand sketching of machine parts is
followed by accurate pencil drawings of details and
assemblies, which are then traced in ink and blue-printed

ready for use in the shop.

701, 702, 703. Drawine.—Involves the use of instruments,
geometric construction, orthographic projections, principles of
dimensioning and descriptive geometry; includes simple prob-
lems in lines, planes and solids, illustrated by solution of prac-
tical problems. Lectures and recitations are used when neces-
sary. Approximately one third of the time allotted to draw-
ing in the freshman year is given to these subjects.

Freenanp Lerrerive.—Practice in the construction of free-
hand letters adapted to use on working drawings, and the
layout of titles. About one sixth of the time allotted to fresh-
man drawing.

Mecmaxtear, Drawixe axp DevErormeNT—A study in inter-
sections and developments of planes and solids, isometric and
elements of perspective drawing, shades and shadows. About
one third of allotted time.

Freemawp Skerchive.—Tsometric and perspective sketching
of machine parts. Design sketching without the use of models.
About one sixth of allotted time, Required in all courses
throughout the freshman vear. (6 units each term)
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706, Macirixe Drawive.—Detail sketching from machines
in the shops and laboratories, followed by detail drawings,
tracing and assemblies. Students who have already taken
machine drawing 705 are required to do more advanced work
in detail sketching and tracing of complicated machines, make
layouts of piping and do general mechanical engineering draw-
ing. Required in Electrical and Mechanical Engineering
courses, third term, sophomore year. (7 units)

708. MuacaiNe Drawrixe.—Detail sketching from machines in
the shops and laboratories, followed by detail drawing and
tracing. All drawings are made with the understanding that
they must be suitable for use in the shop. Required in Civil
and Chemical Engineering courses, second or third term,
junior year. (8 units)
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MECHANICAL LABORATORY

The aim of the subjects listed under this heading is
the experimental determination of the more easily
observed properties of the materials used in engineering
construction, and the effects on such materials of the
various manipulations and treatments common in the
mechanic arts. For convenience, these subjects are given
in shop laboratories suitably equipped for wood and
metal working, and it is assumed that during the prep-
aration of specimens and the experiments the student
will acquire some skill in the handling of tools and
machines and an understanding of the practical appli-

cation of the processes studied.

741. MEecuANIcAL LaRORATORY. PROPERTIES oF WOOD AND
Ormer Mareriars Usep 1x Timmeer Coxstrucrron.—Study of
wood growth and structure from illustrative timber sections;
discussion of the relation of wood-cell structure to strength,
hardness, etc., of timber; experimental comparison of wood
and metals as to their strength and other properties; strength
of joining devices, as glue, nails, joints; study of the general
design and operation of wood working tools and machines.

742. MEecmAavIican Lasorirory, Hor WORKING OF METATS.—
Experimental study of the strength, hardness, ductility, ete,
of steel, wrought iron, cast iron and other metals; their
behavior when worked at high temperatures; ability to unite
by welding in forge or oxy-aceteline flame; effects of case
hardening, sudden cooling, annealing on various metals; essen-
tial requirements in the design and operation of forges,
heating-furnaces and metal working tools or machines.

743. MEcHANICAL LaBoratory. Mrrarn CastiNgs AND THE
Parrerys TrerEFOR.—I.ectures on the requirements of patterns
for metal castings; the experimental determination of the
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necessity for and amount of shrinkage, draft and other allow-
ances; the effects of chilling and other heat treatments on
cast metals; stndy of moulding methods and pattern con-
struction.

T+t MecmanNicaL Laboratory. Corp WoRKING oF METALS.—
Experiments in the cutting of metals with shears, files, cold
chisels and drills, in lathes and other machine tools, with
especial regard to the hardness and other properties of the
metals, and the suitability of the tool cutting-edge; effect
of speed and feed in machine tool operation; methods of
laying out work; experimental determination of necessary
accuracy in the fitting of machine parts.

741-744 (Above subjects) required in all courses, throughout
the freshman year. (12 units for the year)

745, T46. MzecmaNIical Lasoratory. Mrran WorkING.—A
continuation of the above courses, studying metal working and
cutting processes, with especial reference to the requirements
of “Strength of Materials” and “Machine Design” offered
simultaneously with these subjects. Required in Mechanical
and Electrical Ingineering courses, first and second terms,
junior year. (6 units each term)

SHOP EQUIPMENT

The shop equipment formerly owned by the College is now
the property of the Pasadena High School; it has been installed
in the new High School shop buildings and many additions and
improvements have been made. These shops are easily accessible
from the campus, and the College has exclusive use of this
equipment and the services of the instructors on certain days
for College students. The wood working, pattern making, forge
and machine shops are all amply equipped to carry on the
College work outlined above.
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COLLATERAL SUBJECTS

751, 752, 758. Excisrkeriye Jovryars.—Recent developments
and noteworthy achievements in engineering practice are ob-
served and discussed; the student is required to report in
abstract on articles of interest appearing in the successive
issues of the particular engineering publication assigned to him;
and is expected to keep individual abstract files of such
articles as promise to be of value for reference in his later
professional career. A short paper covering some notable de-
velopment, or the year’s progress in some line of engineering
work, is required of every student at the close of each year’s
course. Required in Fngineering courses, throughout ithe
junior year. (2 units each term)

757. Tecuxical Journats—A study and discussion bf
selected articles appearing in the journals and proceedings
of the National Engineering Societies. The object is to tie
the work of the class room to the more specialized work of the
practicing mechanical engineer, and to create an interest in
the work of the technical societies. Required in Mechanical
Fngineering courses, third term, senior year. (3 units)

771, 772, 778. OriextarioN.—To help each student to find
himself; to become adjusted to his college work, to understand
the nature and scope of the physical, social, and scientific
world in which he lives, and to consider how he may best
seize his opportunities and develop his capabilitics. The course
consists of lectures and discussions, supplemented by written
reports along the lines suggested. In the first term the treat-
ment is subjective. Such topics as “Why Am I Here?”, “Op-
portunities and Obligations in College,” “How to Study,”
“Health and Personal Hygiene,” “Personal Efficiency” (with
emphasis upon the development of individuality), “Manners.”
The aim is to encourage initiative, enterprise, and the quali-
ties of leadership, and to inculcate principles of responsibility
and integrity. In the second term the treatment is objective.
The student is led to inquire into the meaning of the world
around him and the purpose of life, so that he may put
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himself into harmony with nature, to the increase of his
personal power and the elimination of waste energy. In
the third term the aim is to give the student a conspectus of
the fields of engineering and science, so that he may realize
the range and character of the work peculiar to ecach of the
professions which are open to him. Required in all courses,
throughout the-freshman year. (2 units each term)

MILITARY TRAINING

By direction of the Secretary of War, an Engineer
Unit of the Senior Division, Reserve Officers’ Training
Corps, is maintained at Throop College, under supervi-
sion of an officer of the Regular Army, detailed by the
War Department, who is designated as Professor of
Military Science and Tactics. Physical training is a
part of the course, and all members of the corps take
the daily physical exercise required of first, second and
third year students. Freshmen and sophomores arc re-

quired to take military training.

781, 782, 783. Mrrrtary SciENcE AND Tacrics—TFreshman
work consists of drills, lectures, and recitations in the Infantry
Drijll Regulations, through the School of the Battalion and
Ceremonies, Field Service Regulations, Engineer Field Manual,
cte. (4 units each term)

84, 785, T86. Mirrrary SciExce axp Tacrics—The sopho-
more work consists of drills, lectures, and recitations in the
same subject as above, but covering more advanced work.

(4 units each term)

Advanced courses are open to selected juniors and seniors
who are especially qualified. Such selected students receive a
money allowance from the Government of approximately $12
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a month. They are required to take special training work in
the summer, and are eligible for commissions in the Officers’
Reserve Corps upon graduation. (5 units each term)

Puvsrear, Enucarion.—Physical training is required of fresh-
men and sophomores. This training takes the form of out-
door games of a military nature, and is based largely on the
system used in the various training camps. Freshmen, sopho-
mores and juniors are also required to take a short setting-up
exercise each morning at 10 o’clock.

(4 units each term during freshman and sophomore years,
1 unit each term of junior year)

THESIS

800. T'uesis.*—As noted on page 56 each candidate for a
degree must submit.a thesis on some subject related to his
course, devoting such amount of time as may be necessary to
secure the desired result. Required of all candidates for a
degree, senior year. (12 to 24 units)

. For a description of the Thesis requirements in the Chem-
istry and Chemical I[Engineering courses, sce page 97.



Begrees and Honors, 1918

Benrers Confereed April 7

MASTER OF SCIENCE
Witriay RicHarRD HAINSWORTIH

Arciie Reen Keme

BACHELOR OF SCIENCE
Crark Fravern ANDREws
Sanvurr Joxarirax Broapwrrrn
STANLEY CROSSON CARNATIAN
Muoxsox Jurius Dowbp
T.ouvis FreEpeRICK Essicx
KenxeErir Joseru HaRrsON
GENE Bryaxr Hiywoon
Gornox Roy McDoxarn
Farr MENDENHALL
CrareNce EMBERT NELsON
Doxovax Nurr
Fraxcrs MavyNarp Prase
Norr. ALEXANDER Pikk
SAanUEL RASMUSSEN
Carryre Howe Ribexovr
ArsErr Kxox Smrrm, Jr.

Rarpeir Tower T'avror



Begrees and FHonors, 1918

Begrees Conferred September 15

BACHELOR OF SCIENCE
RETTA ALTER

Corrrss ArTHrr Brrcaw
Fraxk Russern Carra
Roserr WEVYBRIGHIT IFLORY
Joserii Freperick HARTIEY
Foison Rawrines Hoge
FEuveExe Hexry Inrner
Fritz WiLHELM KARGE

. Darwix KIrRscHMAN
WiLriam AnrreEp Krorss
Nrvix Ross SifipE

Norrox ERVIN SILVERTILORN
JAxEs STEELE

Ropert Cart Strcur, JR.
Wirser Covir Tmodras
TurNer Wirtniaym TorerrsoN
CLARENCE NORRiIS WARD

Mirrox Warrace WELDON

Prizes

TRAVEL SCHOLARSHIPS
JUNTIOR DPRIZE
ReTLA ATLTER

TFRESIIMAN TRIZE
Rrcitarn WreRNER STENZEL

CONGER PEACE PRIZE
Harry P. St. Cram



Kogter of Students

Abbreviations: E., Electrical
gineering; C., Civil Engineering;

Engineering; M., Mechanical En-

Eng.,

Engineering, undetermined;

Ch., Chemistry; Ch.E., Chemical Engincering; Eng. Ec., Engineering
and Economics; G., General Courses.

GRADUATE DEPARTMENT

Name and Home Address

FHRENFELD, Day

A. B. Occidental College, 1914

Pasadena

H.arrLEY, JosSEPH FREDERICK
B. S. Throop College, 1918

Pasadena

Kirscirman, H. Darwiy

B. 8. Throop College, 1918

Sunland, California

STEELE, JAMES

B. 8. Throop College, 1918

Pasadena

Course

Ch.

Ch.

Ch.

Ch

I.ocal Address
337 S. Hudson Avenue
Pasadena

509 Jackson Street
Pasadena

436 S. Hudson Avenue
) Pasadena

Cozy Court, S. Hudson

Avenue Pasadena

JUNIOR CLASS

AmEes, Pavr RUSSELL
Los Angeles, California

Arxorp, JESSE
Pasadena

Barves, Harrwick MITCHELL

San Diego, California

Besr, Vireir, Horaxs
Pusadena

BevscHLEIN, WARREN .,
Neattle, Washingion

Bissri, Arrio
Los Angeles, California

Ch.L.

M.

M. &L

Ch.

L.

Dormitory
Pasadena

1695 N. Fair Oaks Avenue
Pasadena

315 N. Chester Avenue
Pasadena

1767 San Pasqual Street
Pagadena

436 S. Hudson Avenue
Pasadena

1226 'W. 37th Drive
Los Angeles
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JUNIOR CLASS—Continued

Name and Home Address Course

Brack, Jarxes Roserr C.
Pasadena

Cory, GeorGE [Ews K.

South Pasadena, California

CrosBy, Pavn NEwiraw I,

ITemet, California

Duverin, Russerr. Howarp E.

El Paso, Teras

Grassy, W. Nux~Neru E.
Pasadena

Hirn, James I, Ch.
Pasadena

Hoexsiter, How.arn Doyzr
B.S. Occidental College, 1915
Orange, California

Horrixeer, A. [axcornx, Jr. E.

Altadena, California

Houxsern, Epwarp Vicror L.

Los :Angeles, California

House, Harvey W, Ch.E.
Pasadena

Howe, Cirarres Stepp Ch.To.
Pasadena

Krrrir, Warrer ALLex C.
South Pasadena, California

KENDALL, JacksoN WanrNer M.
Pasadena

Krery, Arriee Lovis M.

Los Aageles, California

Ch.E.

I.ocal Nddress
353 N. Euclid Avenue
Pasadena

1938 I.a I'rance Avenue
South Pasadena

552 Galena Avenue

Pasadens
Dormitory

Pasadena
Barracks

Pasadena

1116 Lura Street
Pasadena

436 S. Hudson Avenue
Pasadenu

650 Pine Street
Altadena

Dormitory
Pasadena

516 S. Iake Avenue
Pasadena

108 Center Street
Pasadena

Dormitory
Pasadena

210 S. L.os Robles Avenue
Pasadena

Dormitory
Pasadena
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JUNIOR CLASS—Continued

Name and Home Address Course

Kxare, Roserr Tarsor M.
Pasadena

IavaexixNo, GErALD A, M.
Pasadena

I.ewrs, Joux Crark M.
Pacoima, California

Lixuorr, Harornp Rarex Ch.K.
Pasadena -

I.otn, OnivEr Srvarr Ch.
Pasadena

MiLLERD, PREDERICK AUSTIN C.
Long Beach, California

Mirrern, LLAwRENCE Enpwarp C.
Long Beach, California

Or1s, Russerr, MoRrLEY K.
Pasadena

Payxe, Ivan L. C.
Los Angeles, California

Porrock, Roserr B. E.
Los Angeles, California

QuirMBAcH, CHARLES I, Ch.F.
Needles, California

Raxxiy, Karrn Lorr C.
Pasadena

Ruxsitaw, War. Crorwortity C.

(!lendale, Clalifornia

tevyorps, Mavyarn Sruexkey ChE.

Athambra, California

ILocal Address
Dormitory
Pasadena

593 E. California Street
Pasadena

919 E. California Street
Pasadena

117 Winona Avenue
Pasadena

323 S. Hudson Avenue

Pasadena
Dormitory

Pasadena
Dormitory

Pasadena

1081 N. Fair Oaks Avenue
Pasadena

1719 Cherry Street
Los Angeles

1021 W. 48th Street
Tos Angeles

Dormitory
Pasadena

180 Center Street
Pasadena

Dormitory
Pasadena

907 Stoneman Avenue
Alhambra
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JUNIOR CLASS—Continued

Name and Home Address Course
Rockarierp, Roscoe R. M.
Chino, California

SawvyER, MARK ALBERT 108
Whittier, Calif ornia

Sayirr, Davio FREDERICK Ch.E.
Stamford, Connecticut

Syrra, Doxanp DEWTT .
Hollywood, California

St. Cramr, Harry PrRENTICE .
La Verne, California

Suman, Georce OxTO, JR. C.
Hollywood, California

Wiare, Pavn M. C.
Ouwnard, California
‘Woobpsury, RoscoE Errerr E
Pasadena
SOPHOMORE
AGER, RavymMond WELLINGTON K.

Pomona, California

Arres, GORDON ALBERT Ch.T5.
Alhambra, California

AmBLER, ALFRED CARLETON C.
Pasadena
Barxerr, Harorn ArTHUR C.

Corona, California

Barxsparg, GarNerr H. K.
Los Angeles, Californin

ILocal Address

1139 Lura Street

Pasadena
Dormitory

Pasadena
Dormitory

Pasadena
Dormitory

Pasadena
Dormitory

Pasadena
Dormitory

Pasadena
Barracks

Pasadena
197 S. T.os Robles Avenue

Pasadena

CLASS

Dormitory

Pasadena

2100 S. Sixth Street
Alhambra

103 S. Grand Oaks Avenue
Pasadena

1163 Steuben Street
Pasadena

5152 Oakland Street
Los Angeles
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SOPHOMORE CLASS—Continued

Name and Home Address

BEnmax, WiLrLarp Jarvis
Pasadena

Brra, Carr,
Los Angeles. California

Borcx, Warter 1.
Ilollywood, California

Boces, CHESTER ATLBERT
Pasadena

Bringerorp, FraNk Roserr
Hagle Rock, California

Browx, Warrer Ray
Santa Maria, California

Bruce, RoBerT MANYDIER
Coronado, California

Burks, Jessk
Venice, California
Cuamrion, Epwarn Luks

San Diego, California

CraARKE, PHILIP S,
Beverly Hills, California

Craie, RoBerT WiLLIAM
Burbank, California

Davis, TowNseND Enmoxd
Pasadena

Davis, WHITTON PARSONS
Los Angeles, California

Drow, Jorx Einis
Long Beach, California

Course

Ch.F.

Ch.

Ch.E.

Eng.

M.

E.

M.

Ch.

Ch.E.

Local Address
1298 S. Marengo Avenue
Pasadena

419 S. Catalina Avenue
Pasadena

Dormitory
Pasadena

889 S. Los Robles Avenue
Pasadena
216 . Park Avenue
Fagle Rock
Dormitory

Pasadena

454 N. Euclid Avenue
Pasadena

27 S. Wilson Avenue
Pasadena

Dormitory
Pasadena

119 S. Catalina Avenue
Pasadena

Dormitory
‘Pasadena

737 Qakland Avenue
Pasadena

Dormitory
Pasadena
256 5. Michigan Avenue
Pasadena
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SOPHOMORE CLASS—Continued

Name and Home Address Course

Draxe, GeorcE Fraxcis, Jr. M.
Los Angeles, California

Ens, Lotis H. M.
Kl Segundo, California

Frercuer, Harorp Oxrax C.
Pasadena

Forey, Epwarp GALBrAITIL L.
Los Angeles, California

170x, JosErIT C.
Los Angeles, California

Grurris, Roserr Lorex Ch.
San Francisco, Califoruia

Grices, Trrarax A, Ch.1.
Pasadena

Hamsroox, Ricitarn Fpw.akp I,
Puasadena

Haze, RoserT J. T
Los Angeles, California

Harmaway, Epwanro \. M.
Los dngeles, Calif ornia

Hazerrrxe, Jours Cricey Q.
Pasadena

HerxkNer, CrareNce Gustave E.
San Diego, Calif ornia

Howve~, Arrrep Lrox.arn Ch.E.
Long Beach, California

Hoon, Jour~x Hiraxr M.

Sonth Pasadena, Califorwia

Local Address
3800 Pasadena Avenue
Los Angeles

El Segundo
136 N. Bonnie Avenue
Pasadena

Dormitory
Pasadena

2335 Garnet Street
I.os Angeles
Dormitory

Pasadena

2122 N. Marengo Avenue
Pasadena

1826 Lincoln Avenue
Pasadena

156 S. Catalina Avenue
Pasadena

1564 W. 22nd Place
Los Angeles

648 Qakland Avenue
Pasadena

Dormitory
Pasadena

146 8. Michigun Avenue
Pasadena

1727 Lyndon Street
South Pasadena
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SOPHOMORE CLASS—Continued

Name and Iome Address Course
Hovuxserr, TireErox CoLWELL M.

Los Angeles, California

Jorxsox, JosEPrir JEROME Ch.E.
Los ddugeles, California

Kivestey, Kex~erm Coark Ch.T.
Los .ingeles, California

Kirk, CirarLES A MBROSE C.
Pasadena
Korx, Lours Ch.,

Los dugeles, California

Kovex, ErNEsT C.
Pasadena
Lurrrs, Hexky Loraax I,

Phoenix, Arizona

I.yox, Joux Davrs C.
Altadena, California

MacMrriey, GeEranp Fisurr I,
Coronado, C'alifornia

Marter, Joserir B. IE.
Alendale, California

Mare, Arrirer N M.
Los dngeles, California

MaxwyiNG, Hapry P, M.
Pasadena

McCrere, Marcrs ARTIIUR M,

Los Angeles, California

MceCrrery, Doxarn Hoewr C.
Pasadena

Local Address
Dormitory
Pasadenn

1722 Pennsylvania Avenue
Los Angeles

Dormitory
Pasadena
196 N. Chester Avenue
Pasadena
978 N. Western Avenue
Los Angeles
1088 “'01'.cestcr Avenue
Pasadena

Dormitory
Pasadena

1141 Mendocino Street
Altadena

Dormitory
Pasadena

608 N. Adams Strect
Glendale

1122 Leighton Avenae
I.os Angeles

Dormitory
Pasadena

31425 N, Broadway
Los Angeles

185 N. Catalina Avenue
Pasadena



THROOP COLLEGE OF TECHNOLOGY

SOPHOMORE CLASS—Continued

Name and Home Address
McDoxarp, Eare LERoy
Riverside, California

Mintig, ErNEsT HoyT
Los Angeles, California

Morito, J1rRO
Pasadena

Morrisox, Frovp ErveErTON
Pasadena

MuriN, Wy~NNe BarLarp
Los Angeles, California

Nosre, Paur IsraEL
Los Angeles, Calif ornia

Onrrir, Frep WiInnianm
Los Angeles, California

Prarsox, RoBERT RornraNDp
Los Angeles, California

Ravymoxp, ALBert L.
Pasadena

Rricrarnsox, Epmuxp F.
Los dngeles, California

Rowrrrs, FRANK FRED
Pasadena

ose, EpwiN [LAWREN CE
Pasadena

Rurirerrorn, Pavr Hignarn
Claremont, California

SatNpurs, RicHarD DRaxy
New York City, N. Y.

Course

C.

Ch.

Ch.E.

Ch.E.

Local Address

Barracks

3715 Viola Avenue
Los Angcles

2370 E. Colorado Street
Pasadena

724 N. Marengo Avenue
Pasadena

1314 W. 20th Street
Los Angeles

711 E. 41st Street
Los Angeles

522 Sierra Street
Los Angeles

5965 Hayes Avenue
Los Angeles

182 N. Il Molino Avenue
Pasadena

7263 Sunset Boulevard
Los Angeles

Pasadena

233 Columbia Street
Pasadena

Dormitory '
Pasadena

115 Bruce Avenue
Pasadena
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SOPHOMORE CLASS—Continued

Name and ITome Address
ScriBNER, HEXNRY IRviNGg
Pasadena

SeAvER, EDWARD DEWEY
Pasadena

SinipsoN, CHARLES FILLMORE
Monrovia, California

SarrH, Eryer LEwss
Pasadena

SariTit, SINCLAIR
Pasadena

Srrir, GODFREY BURRIs
San Diego, California

SPENCE, ARTHUR WARD
Los Angeles, Calif ornia

StamMm, ALFRED J.
Los dngeles, California

STENZEL, Ricizarn W.
Los Angeles, California
o -

StroMsOE,| DOTUGLAS ALBERT
A . .
Long Beach, California
\

Sturcrs, D AVID PS\UL
Alhambra, California

Trroar, Winrian CrLarx
Pasadena

Tuveey, ARTHUR W.
Riverside, California

Tyrer, [vax Luwis
Pasadena

Course

E.

Ch.E.

Ch.E.

L.

M.

Cl.

T.ocal Address

358 Acacia Street
Pasadena

759 Lincoln Avenue
Pasadena

Monrovia

370 Dearborn Street
Pasadena

102 N. Michigan Avenue
Pasadena

Dormitory
Pasadena

2008 Hillcrest Drive
Los Angeles

419 S. Catalina Avenuc
Pasadena

240 W. 37th Place
Los Angeles

540 S. Lake Avenue
Pasadena

816 N. Marguerita Avenuc
Alhambra

123 Columbia Street
Pasadena

357 S. Mentor Avenue
Pasadena

167 Howard Place
Pasadena
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SOPHOMORE CLASS—Continued

Name and Home Nddress Course T.ocul Address
Varysey, Crarnes WILT1an E.  Dormitory

Ocean Beach, California Pasadena
VLasexk, Vircin R. Ch. 119 S. Catalina Avenue

Los Angeles, California Pasadena
Wane, Witsox OKELEY Ch.).. 1186 Crenshaw Boulevard

Los dAngeles, California Los Angeles
Warring, Lioyp A. C. 540 8. Lake Avenue

Los dngeles, California Pasadena
Warxer, Lester OrvinLe Chuie. 405 W, Rose Road

San Gabriel, California San Gabriel
WepsteER, GLEN M. : . 540 S. Lake Avenue

Hollywood, California Pasadena

FRESHMAN CLASS

Axpersox, Davip Frank G.  Barracks
Mesa, Colorado

Arxorp, Lowerr Joserit F. Barracks
El Monte, California

Asapoortax, Tireonone N, Ch.Es. 1205 Garfield Avenue
Pasadena Pasadena
Barzer, Ciaries Orro Ch.E.  Barracks

South Pasadena, California

Baxxixe, Wavse Berxanrn C. Barracks
Los dngeles, California

Banxes, Fraxkrin Lockwoon (. 315 N. Chester Avenue
Nan Diego. California Pasadena
Bann, Monkrs Ch. 11414 Angelina Street

Los Angeles, California Los Angeles
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FRESHMAN CLASS-—Continued

Name and Home Address

Bawrox, PatL Forp
1 Monte, Califoruia

Barurick, WELDON MERLE
I'mperial, California

Barey, Braxke Kiwoon
Bl Monte, California

Bragr, Rorsrox ERNEsST
Hemet, California

Brrsox, WirLiam MerLToN
Pasadena

Bexiorr, BEX
Los Angeles, California
Bexyuerr, Winriay DEANE

Los Angeles, California

Brrrero, ANTHONY E.
Los Angeles, California

Bincxrey, Synyxey Winniad
Los Angeles California

Braxerey, Lorey Errswonrrit
Los dngeles, California

Braxrox, Wirrian FEocar
Owxnard, California

Brocuer, STaNLEY A.
Redondo Beach, California

Broysers, Harey Epwakn
San Diego. California

Bowrks, Tirosras K,
San Qabriel, California

Course

I

L.

K.

Ch.F.

.

—
I

Ch.l

Tocal Address
1131 Grevilla Street
South Pasadena

Barracks

El1 Monte

116 S. Michigan Avenue
Pasadena

1148 N. Chester Avenue
Pasadena

27 S. Wilson Avenue
Pasadena

Barracks

Barracks

Barracks

2013 E. Florence Avenue

I.os Angeles

Barracks

Barracks

1164 Chicopee Street

Pasadena

Barracks
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FRESHMAN CLASS—Continued

Name and Home Address

BRADLEY, WALTER SCIHIESS
Pasadena

Brapy, HaroLp MicHAEL
Los Angeles, California

Bripegroox, How.ewp DoYLE
Phillipsburg, Kansas

Browx, BENTON JACKsON
Pasadena

Bupcrx, RoBERT
Van Nuys, California

Bugsre, GEORGE SPEEDE
Hollywood, Calif ornia

Burxiey, Orncorr REEDER
Lancaster, California

Buskkr, PETER J aMEs
Pasadena

Burrs, FrepERICK AL
Glendale, California

Campsern, WiLriam Lewis
Alhambra, California

CeNTER, Epwarp LivixgsTox
Pasadena

CuampaNg, FrRaNcis ArLex
Los Angeles, California

Crarx, Horace I,
Long Beach, California

Crark, Joskeir MAHONEY
Los Angeles, California

Course

C.

E.

Ch.E.

G.

Local Address

314 8. Wilson Avenue
Pasadena

124 E. Avenue 39
Los Angeles

Barracks

484 Del Rosa Drive

Pasadena
Barracks
Dormitory

Pasadena

410 S, Michigan Avenue
Pasadena

(85 S. Hudson Avenue
Pasadena

Barracks

123 S. Almansor
Alhambra

1 Westmoreland Place
Pasadena:

Barracks

Barracks

Barracks
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FRESHMAN CLASS—Continued

Name and Home Address

CLARKE, Loui1s JosEPH
Los Angeles, California

CrLEMENTS, FORREST EDWARD
Kl Centro, California

Crever, GEorge H.
Van Nuys, California

Croucir, Fraxk Harvie
San Diego, California

CoreMAN, LLESLIE ALFONSO ..
Los Angeles, California

ComsTock, WILLIAM SEARS
Alhambra, California

Cooprs, HERBERT SHELLEY
South Pasadena, Calif ornia

CRANON, ISRAET
Los Angeles, California

Crissmax, Rosert Janes
Santa Ana, California

- CRONIN, JOIIN ANTHONY
Los Angeles, California

CurrLeN, Pavrn Kerr
Long Beach, California

Dace, Huestox WiLriase
San Diego, California
Dar~ery, Doxarp Wirrrney

Santa Ana, California

Deaxn, Canviv Jades
Fullerton, Califurnia

Course

G.

M.

I,

Q

E.

AL

G.

M.

Local Address

Dormitory
Pasadena

Barracks

116 S. Michigan Avenue
Pasadena

315 N. Chester Avenue
Pasadena

1579 T. Colorado Street
Pasadena

Dormitory
Pasadena

1701 Rollins Street
South Pasadena

Barracks
Dormitory
Pasadena

Barracks
Barracks

240 5. Michigan Avenue
Pasadena

Dormitory
Pasadena

Dormitory
Pasadena
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FRESHMAN CLASS—Continued

Name and Homie Address Course

Dexker, CHAUNCEY HarpING C.
Loma Portal, California

DELANEY, ARrTiIUR JAMES G.

Nanta Monica. California
DrStrva, Freneriex Worerier M.
Pasadena

Deviix, [LawrENCE G.
Los dngeles, California

DeVoE, Jay M.
Santa A na, California

Duroxw, Ly M.
Los Angeles, California
Dorax, Epw.arp JETHRO, JR. C.

Los Angeles, California

Dorax, Jaymes Epwarp, Jn. G.
Pasadena

Drrcee, Joix B. (deceased) Ch.ld.
Los Angeles, California

Druararonn, Tioaas Bruee E.
San Diego, California

Drvaue, LoreExzo I.urs Ch.T-.
Los Angeles, California

Drqur, Victor ANTHONY M.
Los Angeles, California

Deraxr. Ravaronn Case G.
Los Angeles, California

Faax, GErarp O'Coxvor C.

Los Angeles, Californin

Local Address

Dormitory

Pasadena
Barracks
1632 Rose Villa

Pasadena

Barracks

286 N. Mentor Avenue

Pasadena
Dormitory

Pasadena
Barracks
Barracks
Barracks
Barracks
Dormitory

Pasadena
Dormitory

Pasadena

377 N. Madison Avenue
Pasadena

Barracks
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FRESHMAN CLASS—Continued

Name and Lome Address
Esrovr, Orvinie Goy
Whittier, Californic

Essick, BryaNt
Sierra Madre, California

Evaxs, Grorce Pavin
San Diego, California

I'ERKEL, Karr ALBERT
Los Augeles, California

Course

G.

G.

E.

Ch.E.

Frezearnick, Geraro Haxouey I

San Diego, California

FreymiNeg, Trrodxas JEFFERSON

Pasadena

IF'rezy, Erarer Dayier
Nanta Monica, California

FForxEy, R. D. (deceased)
Nanta A na, California

TYox, Ray Marsit
Los dngeles, California

Frazier, AroNzo Jacksox
Puente, California

FriEDMAN, Harry
Los Angeles, California

GARVTELD, ARTTIUR JULIUS
Pasadena

(Gavrorn, AverstiNe S, Jr.

Pasadena

Georer, Josermr DUk
Los Angeles, California

E.

G.

G.

Local Address

Barracks

Sierra Madre
California

142 S. Michigan Avenue
Pasadena

1115 W, Tenth Street
T.os Angeles

1164 Chicopee Street
Pasadena

955 N. Michigan Avenue
Pasadena

Barracks

Barracks

Barracks

Barracks

205 F. 37th Street
T.os Angeles

862 K. Colorado Street
Pasadenn

686 W, California Street
Pasadena

2022 Dalton Avenue
L.os Angeles
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FRESHMAN CLASS—Continued

Name and ITome Address Course

GivrLies, RoBerT Ch.E.
Alhambra, California

GREENE, HENRY DaRT C.
Pasadena

Groat, Epmuxp TorDOFF E.
Whittier, Califoraia

Havr, CLARENCE ALBERT G.
Del Sur, California

HamirroN, Witniay A, Jr. E.
Los Angeles, California

Hammonp, RoserT J. G.
Anaheim, California

Haxcock, Fren L., .
Los Angeles, California

HARDENBURGH, CHARLES G. M.
Pasadena

Hexbricks, WirLiam McP. C.
Pomona, California

Hew~sow, Frep C. - M.
Pasadena

HrrrLiay, BErRNARD L. G.
Los Angeles, California

Hess, Epwarp RENE G.
Los Angeles, California

T1ss, BERNARD GEORGE G.
Los Angeles, California

Hrrcricock, GREGORY Davyrow C.

Van Nuys, California

Local Address

1101 Stoneman Avenue
Atlhambra

146 Bellefontaine Street
Pasadena

27 S. Wilson Avenue
Pasadena

1139 TLura Street
Pasadena

Barracks
27 S. Wilson Avenue
Pasadena

Barracks

1046 Del Mar Street
Pasadena

126 S. Fremont Avenue
Los Angeles

966 N. Stevenson Avenue
Pasadena

Barracks

2012 8. Grand Avenue
Tos Angeles

Barracks

530 Thompson Drive
Pasadena
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FRESHMAN CLASS—Continued

Name and ITome Address

HoaseTTE, A1.BERT IEATON
Pasadena

Horamax, Ricuarp Jawres
ITollywood, California

Hoxsaxer, Jonx, Jr.
Pasadena

Hopeer, Fravcis Locay
Pasadena

Howeg, GLENx~ ErriorT
Los Angeles, California

Hrussarp, Harorp N
San Fernando, California

Trrox, Armin D.
Los Angeles, California

Joxes, WiLrtam Bartox
Hollywood, California

Keirna, CLYDE RoswEeLL
Pasadena

Kevp, Epwarp GEOFFREY
Pasadena

KENNEY, JayEes T1EODORE
Venice, California
Kerrexsure, RoserT Jorrx

Point Loma, California

KrinkmaMMER, CHARLES
Los Angeles, California

Korrrz, Russerr. Harry
Los Angeles, California

Course

E.

o

Local Address

621 S. Marengo Avenue
Pasadena

Barracks

959 Topeka Street
Pasadena

1047 E. Coloardo Street
Pasadena

126 8. Alexander Avenue
T.os Angeles

850 S. Fair Oaks Avenue
Pasadena

Barracks
Dormitory
Pasadena

21 Tureka Street
Pasadena

1583 F. Colorado Street

Pasadena

Pasadena
Dormitory

Pasadena
Barracks

938 Magnolia Avenuc
T.os Angeles
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FRESHMAN CLASS—Continued
Nanie and Honre Address Course J.ocal Address
G. Barracks

KosrELeEcky, Wirniay Fraxcrs
Los Angeles, Culifornia
Krezs, KELLOG6 RACINE C.  Dormitory
Sierra Madre, California - Pasadena
LarsoN, JosEpH EVERETYT C. 242 W. 46th Street
Los Angeles

Los dngeles, California
242 W, 46th Street

LarsoN, LLixNE CLARENCE C.
Los Angeles

Los Angeles, California
912 N. Ardmore Avenue

LAVELLE, MICHAETL JAMES M.
Los Angeles

Los Angeles, Calif ornia
132 N Euclid Avenue

T.EARNED, KENNETH AYLWIN Is.
Pasadena

Pasadena
G.  Dormitory
Pasadena

Lewis, Harry Jour~

Los Angeles, California
919 T. California Street

M.
Pasadena

IL.ewis, Howarp B.

Pacoima, California
Barracks

T.ove, ALLEx L. M.
Blythe, California
T.oveuringe, DoNarp H. Ch.F.. Barracks
Los Angeles, California
T.uatmrs, QUIMT JORDAN E. 200 E. Avenue 43
Los Angeles, California Los Angeles
MacDowaLp, MaLcom Ch.IZ.  Barracks
Los Angeles, California
Mackexzig, Dovcras C. Ch.E. 2420 Mohawk Street
Pasadena . Pasadena
E. Dormitory .
Pasadena

Macurna, Marcon
Los Angeles, Culifornia
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FRESHMAN CLASS—Continued

Name and Home Address Course

Mabricar, Ricarno M.
San Jose, Costa Rica

M.arcory, GEORGE EariL M.
Los Angeles, California

MAURER, FREDERIC Ch.E
Los Angeles, California

Maxwerr, RoLann C.
Pasadena

McApawms, Rocer TUTTLE C.
Pasadena

McARTHUR, FRANK RaYMOND C.
Los Angeles, California

McCaviey, MYRoN GEORGE Ch.E.
Los Angeles, California

McDoxwarn, Dax M.
Pasadena

McDowarp, Harry Mirrs Ch.E.
Long Beach, California

McKAa16, ARCHIBALD G.
San Diego, California

McLavenvLiw, Frawcis H. Ch.E.

Los dmngeles, California

McMiLrax, LaAwre~cE Carrorr, M.
Dinuba, California

MEercHANT, HarOLD Ch.E.
Upland, California
MESKELL, JorN JAMES M.

Altadena, California

Local Address

Dormitory
Pasadena

Barracks

Dormitory
Pasadena

1456 Towa Avenue
Pasadena

76 S. Greenwood
Pasadena

Barracks

Barracks

774 N. Lake Avenue
Pasadena

Barracks

315 N. Chester Avenue

Pasadena

Barracks

7145 N. Raymond Avenue
Pasadena

Barracks

880 Marathon Road
Altadena
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FRESHMAN CLASS—Continued

Name and Home Address Course

Mormr, Warrace Lvow Ch.E.
Los Angeles, California

Moroxkey, THEropoRE M. C.
Los Angeles, California

Myens, Tirosas Gary G.
Heavener, Oklahoma

NADEATU, APELARDE TI3OTITY C.
Los Angeles, California

N.aGaaor0, GEORGE E.
Los Angeles, California

NErsox, Kart. GoopwiN G.
San Diego, California

NETHERY, GEORGE RavyoxnJ, I.
Riverside, California

Ni1ckre, Haikrorn ALBERT G.
Qlendora, California

Nirr, STuart M. M.
Oxnard, California

NoryvaN, CLYDE ANTHONY G.
Los Angeles, California

Norrir, Joiry Raixsrorp E.
Colton, California

Norwoop, Doxarp W. M.
Pasadena

Og¢pEx, HAROLD STEPTIEN F.
Azusa, California

ParxER, NoEY. CLINE G.

Montebello, California

Local Address

1579 E. Colorado Street
Pasadena

Barracks

286 N. Mentor Avenue
Pasadena

Barracks

145 N. Central Avenue
Los Angeles

142 S. Michigan Avenue
Pasadena

112814 Chicopee Street
Pasadena

1579 E. Colorado Street
Pasadena

Pasadena

Barracks

11281 Chicopee Street
Pasadena

110 S. Michigan Avenue
Pasadena

Azusa

210 S. Michigan Avenue
Pasadena
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FRESHMAN CLASS—Continued

Name and Home Address

PATTERSON, ALLEN AUSTIN
Santa Maria, California

Pevrox, Kiksy [LiIONEL
Qlendora, California

PruLies, MERRILL
La Habra, California

Pierce, ALBERT JOHN
Los Angeles, California

Pierce, Ina Sarrrm
Los Angeles, California

Prrarax, Joux HENDERSON
Los Angeles, California

Porrer, HAROLD
San Diego, California

PorreEr, WILLias Dayrox
Los Angeles, California

Powers, C. WarLno
San Pedro, California

Presrox, Harorp Ravyoxn

Course

1

LA

HHuntington Beach, California

Reeves, HUBERT ALEXANDER
Los Angeles, California

Revrer, Oscar Runorrin
Santa Monica, California

Rircmie, Cirarres Frsmen
Pasadena

Rourorr, DEwWEY CHARLES
Venice, California

M.

Ch.

M,

lLocal Address

Dormitory
Pasadena

1579 B. Colorado Street
Pasadena

207 S. Catalina Avenue
Pasadena

Barracks

632 Qak Knoll Avenue
Pasadena

Barracks

Barracks

922 K. 46h Street
T.os Angeles

1136 Chicopee Street
Pasadcena

Dormitory
Pasadena

2124, S, Vermont Avenue
Los Angeles

Barracks

2095 E. Colorado Street
Pasadenn

1139 Tara Street
Pasadena
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FRESHMAN CLASS—Continued

Name and Home Address Course

Roor, Cuarces RosBixs, JR. C.
Los Angeles, California

Ross, REY~NOLDS SPAIN Ch.E
Pasadena

ScHNEIDER, WARREN ARTHTUR M.
Los Angeles, California

Sciremer, Frxst H. .
Sanita Monica, California

SEARES, RicHARD URMY G.
Pasadena

SHAPIRO, ABRAHAM Ch.E.
South Pasadena, California

SxEerer, Horace Carrorr C.
Long Beach, California

SxreLn, Joux E. G.
South Pasadena, Calif oruia

S1everT, Guirio Eviswortiz  Ch.E.
Alhambra, California

SMILEY, DaviD Ch.E.
Santa Ana, California

Satrr, Carvron Fraxcrs Ch.E.
Los Angeles, California

SrPENCER, GERALD GLENWOOD G.
Alhambra, California

SEAFFORD, JULIAN TaTE Ch. 1.
Pasadena

StEARNS, C1rartes Forpant M.

Altadena, California

Local Address

2811 Francis Avenue
Los Angeles

632 (ak Knoll Avenue
Pasadena

937 W. Ninth Street
Los Angeles

621 8. Marengo Avenue
Pasadena

51 Palmetto Drive
Pasadena

W
Tr

1016 Bank Street
South Pasadena

146 S. Michigan Avenue
Pasadena

W
[
<r

Fair View Avenue
South Pasadena

400 N. Monterey
Alhambra

Barracks

1850 S. Hope Street
T.0s Angeles

R.F.D. No. 8, Box 375

Alhambra

Walnut Street
Pasadena

739 .

Valley View and Santa
Anita Altadena
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FRESHMAN CLASS—Continued

Name and Home Address

Sterres, Apay P. G.
Los Angeles, California

StTEVENS, CeaLmERrs C.
Long Beach, California

StevExsow, KEx~eTs M.
Riverside, California

Stewart, Joserua F.
San Pedro, California

StoxER, Lyaax Pavr
Long Beach, California

Stovpt, Fraxk Leox arp
Pomona, California

Syxoxns, [LoReEx Grexy
Hollywood, California

TacearT, WrLrianm MAURTCE
Los Angeles, California

Tayror, WiLtray Trear
Los Angeles, California

TrompsoN, W, GREGG .
Hemet, California

Trory AN, Arsrrr FrRED
Tustin, California

Triear, Joux ARTHUR
Pasadena

TriurLey, Grice W,
Ireeley, Colorado

‘I'rayrorriax, Hargarors
Pasadena

Course

C.

M.

C.

M.

(x.

Ji.

Ch.E.

Ch.I.

Local Address

Barracks
Barracks

Barracks

1136 Chicopee Street
Pasadena

621 S. Marengo Avenue
Pasadena

Dormitory
Pasadena

1825 Cahuenga Street
Hollywood

530 Thompson Street

Pasadena
Dormitory

Pasadena
Barracks
Barracks

123 Columbia Street
Pasadena

Barracks

160 N, Marengo Avenue
Pasadena
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FRESHMAN CLASS—Continued

Name and ITome Address Course

T'rres, HENRY SHERLEY E.
Riverside, California

TRANKLE, ALBERT RUDOLPIX G.

Redondo Beach, California

Tuvcey, HaroLp FERGUSON E.

Riverside, California

TURNER, JOSEPH FRED G.

Victorville, California

TurriLr, Epwarn HoLyes M.

Corona, California

Tyxax, Epwarp H. G.

Los Angeles, California

VERNoN, Caarres Crark, JR. Ch.E.

Lios Angeles, California

Verxovw, FrEp E.

Los Angeles, Calif ornia

Vesrer, Howarn Gocxkiry Ch.E.

,
Pasadena

Warrer, Joux Pavr Ch.E.
Pasadena

WavLTERS, FrEp WIinLiam I5.
Chino, California

WarsoN, Epwarp SANBORX G,

Covina, California

Wrester, Jonx P. (deceased) G.

Rialto, California

Wenrty, Wacroo S. C.

Los Angeles, California

Local Address
Dormitory
Pasadena

Barracks

Barracks

Barracks

919 . California Street
Pasadena

Barracks

434 Westmoreland Ave.
Los Angeles

1434 Westmoreland Ave.
Los Angeles

590 Summit Avenue
Pasadena

*49 8. Madison Avenue
Pasadena

1139 Lura Street
Pasadena

Dormitory
Pasadena

Barracks

Barracks
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FRESHMAN CLASS—Continued

Name and Hlome Address

WELGEL, WILLIAM
LPasadena

WELDON, WiLL1AM MILES

South Pasadena, California

Course

Ch.Is.

G.

Local Address

Barracks

2055 S. Fletcher Avenue
South Pasadena

WeLLs, LEwis J tpsoN E, 726 S. El Molino Avenue
Watsonville, California Pasadena
Westwoop, Irvixe R. M. Barracks
Glendale, California
WaITE, GErarLp Burnra C.
Pomona, California Pomona
Wixpmam, CHARLES ADOLFO M. Barracks
Hollywood, California
WixrcarpEN, Howarp Merrixy  C. 526 Sulhmit Avenue
Pasadena Pasadena
WrEsTLER, ORA LOREXZO Ch.li.  Brockway Building
Corona, California Pasadena
WrieHT, ARTHUR CHARLES Ch.E. 11281 Chicopee Street
Alhambra, Calif ornia Pasadena
WricHT, WiLLIAM JOSEPEH Ch.F.. Barracks
Whittier, California
SUMMARY
Candidates for advanced degrees.. ... 1
Juniors
Sophomores ...
Freshmen ... ...

Fotal Registration




Rogter nf Gollege Alumni

Note: Throop College of Technology was founded in the
vear 1891 by the Hon. Amos G. Throop, formerly of Chicago.
At first it was called ““T'hroop University”; but within a year
this ambitious name was abandoned, and a title selected to set
forth more clearly the aim of the school. “Father Throop”
was a pioneer in practical education. By his wise direction
polytechnic schools have become a prominent part of the edu-
cational equipment of the Pacific coast. For many years this
institution was the only western source of supply for teachers
of manual training in the public schools, through a department
of normal arts ‘adapted to the needs of the times. By the year
1908 the ideas thus fostered had become so thoroughly embodied
in the state educational system that the Board of Trustees
decided to devote their whole energies to the development of
the institution as a college of technology. Departments tending
to obscure this aim, such as that of the normal arts and the
Academy, were relinquished, and a complete reorganization
effected. In 1913 the legal name of the corporation became
Throop College of Technology.

I'ollowing are the College alumni from the beginning:

1896

1200 Taylor Street

Grorce Fraxcrs Dory, A.
San Francisco, California

Accountant

DiraNrirs May Havses, AB.LL L S310 North FPrancisca Avenue
Redondo Bench, Califoruia

[AB,, Leland Stanford Junior University, 1903.]
Head of Departent of Science, Redondo High School.
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JoserH GrRINNELL, B 2811 College Avenuc
Berkeley, California
[A.M., Leland Stanford Junior University, 1901; Ph.D., 1913.]
Director Museum of Vertebrate Zoology, Associate Pro-
fessor of Zoology, University of California. Editor of

“The Condor.”

Roy Breve Brackmax, ADB.............. Dagupan, Pangasinan
Philippine Islands

Assistant Engineer, Bureau of Public Works.

I'rank Barpwix JEweTrr, A.B. 163 West Strect
New York Cily
[Ph.D., University of Chicago, 1902.]

Major, Signal Corps, U. S. Army, Chief Engineer, Western
Electric Company. Member National Academy of Sciences.
Member of the State-Department’s Special Committee on
Submarine Cables. Trustee of the Engineering Founda-

tion,

1900
Irvize Cirester Harris, A B 1216 Hollingsworth Building
7 Los Angeles, Californiu
Member of firm of Cone & Harris, Consulting Engineers.
ArserT OrsoN, A.B... Deceased

3023 Deakin Streel
Berkeley, California

Instructor in Manual Training,

San Francisco City Schools.

Leoxarn E. Davinsow, B.S

1902
Kmx Wornert Dyrr, B.S....._.....__Middletown, Connecticnl
[S.B., Massachusetts Institute of Technology, 1907.]
Secretary-Treasurer EFrisbie Motor Co.
Trustee Norwich State Insane Asylum.
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Jasres MasoN GayrLorp, B.S.... 412 Tramway Bullding
Denver, Colorado
[S.B., Massachusetts Institute of Technology, 1907.]
Electrical Engineer, United States Reclamation Service.

Mavpe Lovise Nicmorsox, B.S....... 1041 North Hudson Avenue
Pasadena, California

1903
Riciranp WooLstY SHOEMAKER, B.S............ 14 Sansome Street
San Francisco, California ~
Engineer of Distribution, Great Western Power Company.

1904

James Lotrs BEARDSLEY, B.S... Deceased

Hexry Cuestrer McCurcHAN, B.S......... ¢/o The Ohio Brass Clo.
Mansfield, Ohio

Sales Engineer, High Tension Division, Ohio Brass Co.

1906
Joux Crarexce Gayrorn, B.S............ 1025 Montrose Avenue
South Pasadena, California
[S.B., Massachusetts Institute of Technology, 1908.]
Electrical Designer, Engineering Department, Southern Cali-
fornia Edison Co.

Epcar Scauvyrer Maxsox, B.S....... Capiz, Capiz Provirce,
Philippine Islands'

Principal, Trade School.

I'raxk Epwarn Norrox, B.S.. . Qarfield, Utah®
With Utah Copper Company.

Hitoa Woon, B.S. (Mgs. Josepr GRINNELL) 2811 College
Avenue, Berkeley, California

[M.S., University of California, 1918.]

[Latest available information (1916).
*I.atest available information (1911).
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1907
Jastes Corrins MiLner, B.S. .. Edmonton, Alberta, Canada
[A. M., Columbia University, 1910; Ph.D., 1912.]
Chief Inspector of Schools and Divector of Technical Edu-
cation, Province of Alberta.

Raraen Povrextern, Jr, B.So 4a Donceles 90
Mexico City, Mevico

Consulting Engineer.

NEW FOUNDATION
1911

Harorp Cvrms Hitr, B.S....... West Lynn, Massachusetts
Motor Expert, Small Motor Sales Department, General
Electric Company.
Staxtey MortoN Tewis, B.S. . . 903 West Washinglon
Street, Fort Wayne, Indiana
Test Department, General Electric Company.

Rovarn Vincext Warp, B.S. . West Tenth Street
Upland, California
Ranchman.
1912
Bexgayix Feravson, B.S..... ... 1546 West Adams Street

Phoeniz, Arizona

Engineer, Arizona Corporation Commission.

Noryax Eepert Husrnrey, B.S. . Azusa, California
Superintendent of Light and Water Departments, Azusa.

Jorix Donce Merririern, B.S......... e 406 Lincoln Avenue
Fern Cliff, Erie, Pennsylvania
Chief Engineer, Reed Manufacturing Company.
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Fraxx Cuorr Mirier, B.S... . ... 137 Palm Avenue

Burbank, California

City Engineer and Manager, Light, Power and Water De-
partments, Burbank, California.

Ray Gerurare, B.S. 410 Mills Building
El Paso, Tevas

Sales Manager Worthington Company.

817 Monterey Road
South Pasadena, California
Mechanical Fngineer.

CrresrER Ravyyoxp Hovey, B.S..

Louis Jacos Kocir, Jr, B.S...... ... 308 North Soto Street

Los Angeles, California

Ios Angeles District Manager for R. B. Guernsey Co., Pa-

cific Coast Representative for American Blower Co., and
Warren Webster Co.

Raremr Winnarn Parkinsox, B.S...... ... Maracaibo, Venezuela
Engineer Maracaibo Electric I.ight Company

Hersert SmNey Woopn, B.S.. ... .. e Box 122
Barstow, California
I.ocal Superintendent, Southern Sierras Power Company

1914

Wirrtaar Fiznaw Avars, B.S. 6 Oak Street
Salem, New Jersey
Treasurer, Ayars Machine Company.

HverETT SouTHWoORTIr GARDINER, B.S.. .. 2245 Sierra Madvre St.
Pasadena, California

Hexry BERNHARDT GERCKENS, B.S.... 140 West Thirty-Ninth
Street, Los Angeles, Californin
Maintenance Engineer, Llewellyn Iron Works,
‘ Torrance, Cal.
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Vv, IFraxxniy Morse, B.S.. ... 387 South Chester Avenue
Pasadena, Culifornia

Dealer in Automobile Tires.

Warter Iays Newrox, B.S.. .. 841 South Catalina Street
Los dngeles, California
Valuation Engineer for the Brea Gasoline Co., Pacific
Gasoline Co., and Wallace Refineries, 501-10 1. W. Hell-

man Building, Los Angeles.

ATBERT WILLIAM ‘VELI:S, B.Se e Ballston Lake
New York
Electrical Engineer Railway Locomotive Department
General Electric Company.

Guy Drwrrr Youne, B.S... 701 South Sixth Street
Alhambra, California
Electrician, Standard Oil Company.

1915

H.aroLp ArswortH Brack, B.S......45 North Grand Oaks Advenue
Pasadena, California
Sergeant, Co. 13, Ist Motor Mechanics Regiment,
Signal Corps, U. S. Army.

RopeErT ArRNorp Winntay Burrmaxy, B.S.. ... 127 East Avenue
Monrovia, California
Draftsman, Los Angeles Shipbuilding and Dry Dock
Company, San Pedro, California.

EarL ANxDREWS BUrt, B.S. .. 1113 Marengo Avenue
South Pasadena, California
Assistant Highway Engineer, County Road Department.

Ravaroxp Furrer Carr, B.S..........280 South Los Robles Avenue
Pasadena, California
Physical Director and Instruector, Throop College
of Technology.
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Fzry Davis Moster, B.S. . Box 118, R. I'. D. No. #
Ontario, California

Ranchman,
I<renp Lroyp Poork, B.S. .i.203 Seward Place

Schenectady, New York
Engineer, General Electric Company.

IR0y Tuoaras Rrcuawns, B.S. ... Tempe, Arizona
Electrical Engineer, Roosevelt Dam Power House.

SmwNEY Ricxkry SEARL, B.S........ 1207 West Third Street
Los Angeles, California
With Engineering Department, Southern California Gas
Company.

Cravor WerniNeroN Sorp, B.S . 207 Federal Building
Pasadena, California

Junior Engincer, Water Resources Branch, United States
=3 3
Geological Survey.

ArTirer Stert, BUS. R. I'. D. No. 1, Box 5930
Olklahoma City, Oklahoma
Sccond ILieutenant, Company E, 308th Engincers

Jsse Pavy, Yourz, B.S. 203 Seward Place
Schenectady, New York

Engineer with General Electric Company.

1918

Cr.arx Fraven Axnrews, B.S....... G598 West Twenty-first Street
Los Angeles, California
Company C, 32nd Engineers, U, S. A, A, E. F.

Sancen JoNaruay Brosvwernrn, B.S.. 501 West Cenler Streel
Coving, California
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Stantey Crossox Carxanax, B.S..7876 S, Hobart Boulevard
Los Angeles, California
Engineering Department, C. M. Gay & Son,
Refrigerating ngineers.

Muxsox Jurits Dowp, B.S.....o........... 990 East Mountain Sireet
Pasadena, California
Junior Engineer, Reclamation Service.

Louvis Freperick Essicr, B.S.. oo 203 Union Streel
Schenectady, New York
Testing Department, General Electric Company

Wirtrranm Rricmarp HaixswortH, M.S..2657 37th Avenue, S.W,
Seattle, Washington
Research Chemist, U. S. N. P. No. 1, Sheffield, Alabama

Kexxerin Joserm Harrisox, B.S.... . 227 Stanley Avenue
Eagle Rock, California
Engineering Department, Southern California Edison
Company.

Gexe Bryaxt Hevwoon, B.S................. 963 Galena Avenue
Pasadena, California
Civil Engineer, with Southern California Edison Company.

GornoN Roy McDoxann, B.S....o........ 184 Olivewood Avenue
Riverside, California

Earr MexpENTIALL, B.S... . P 53813 Hobart Boulevard
Los dngeles, California
Electrical Engineer, United States Electrical Manufacturing

Company
Crarexce Exnert NELsox, B.S...... NUUT 1633 Cedar Street
' Berkeley, California
DoxNovax Nurr, B.S.o 185 Marion Arenue

Pasadena, California
Chemist, Research Laboratory, Standard Oil Company,
El Segundo, California.
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I'raxcrs Mavyxarp Pease, B.S. S07 North Wilson Avenue
Alhambra, California
With Western Electric Company.

Noer. ArLExaxpEr Pixe, B.S.... Bl Centro, California

Electrical Engineer, Southern Sierras Power Company.

SamvEL RasatusseN, B.S. R. R. A. No. 702
Kingsburg, California

Ranchman.
Cavryie Howe Rmexovr, B.S... o Box 26
Altadena, California
Arperr Kyox S»nra, Jr, B.S... 3523 Arroyo Seco Avenue
Los dAngeles, California
Rarrm Towrr Taveor, B.S................ 142 W, Vernon Avenue
Los Angeles, California

1918

Rerra Arrer. B.S. 227 South Grand Avenue
Long Beach, California
Coriiss Arravr Brrcaw, B.S........ 426 North Newlin Avenune

Whittier, Califoruia
Student IFlight Officer, C. Q. M. A., Naval Aviation

Franx Russerr Carra, B.S.. 1775 Albion Street
Los Angeles, California

Rosert WrysricnT Frory, B.S. .. Trona, California
Chemical Engineer, with American Trona Corporation

Joserir Frevertex Harvrey, B.S. o 500 Jackson Street
Pasadena, California
Teaching Fellow in Chemistry, Throop College of
Technology
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Episox Rawrixzes Hocg, B.S...... 1643 North Los Robles Avenue
Pasadena, California
With Mount Wilson Solar Observatory

TFveexy Hexry Intner, B.S.... 336 West Park Avenue
Glendale, Culifornia
Fieldman, Ostland Contracting Company

Frivz WinreLy Karce, B.S......... 5519B, Sierra Vista Avenue
Los Angeles, Californiu
With Engineering Department, Union Oil Company

H. Darwry KirscuymaN, B.S........ 436 8. ITudson Avenue
Pasadena, California
DuPont Scholar, Throop College of Technology

Wirrtayr Arrrep Krouvss, B.S. ... 5427 Virginia Avenue
Los Angeles, California
With Burdette Oxygen Company

Nevin Ross Smapr, B.S....... 1513 West Twenty-ninth Streel
Los Angeles, California
Mechanical Engineer and Draftsman with Bedell
Engineering Company

Nortoxy Ervix StvERTHORN, B.S........ San Gabriel, California
Flectrical Engineer, Southern California Fdison Company

JamEs Sverne, B.S. e Cozy Court, 8. Hudson Avenue
. Pasadena, California
Teaching Fellow in Chemistry, Throop College of
Technology

Ronsert Carrt Sticur, Jr, B.S. Queenstown, Tasmania
Australio

Mining
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Winser Cover Troyas, B.S........ 116 South Michigan lvenue
Pasadena, California
Training for IForeign Service of Standard Oil Company
of New York

Trrxer Wirnraor Torerrsox, BUS. Lsth Service Company
Camp Alfred Tail, New Jersey
Sergeant, Signal Corps, U. S. A,

CrarexcE Nowrris Warn, B.S. .21 Soulh ITope Streel
Los Angeles, California
Assistant Engineer

Mrroxy Warnace Wernox, B.S...... 2055 Fleleher Avenue
South Pasadena, California

Electrical Engincer
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