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HON. AMOS G. THROOP 

Born at De Ruyter, New York, July 99, J811 
Died at Pasadena, California, March £'2, 1894 
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C;'WRCE Eo HALle, Sc.D., LL.D. ___ .. ____ 1916 

South Pasadena. 
CHARLES 'V. GATES ____________________________________ .. __ . ____________________ .. _____ .. __ .. 1918 
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195 South Grand Avenue. 
Wn.I,L\M II. VEDDER .. __ .... _____ ...... _______ .. ____ _ _ _ _________ .. 1990 

Prospect Park. 
JOlIN \V ADSWOItTH ________ . ___ . __ .... _ .. ____ ... __ ..... _ .............. __ .... .. ...... __ .. __ .... 1919 

South Pasadena. 
GEORGE S. PATTON ........ _ ... _ ...... _ .................................... _ ..................... 1915 

San Marino. 
G. ALLAN HANCOCK ...... ________ . ________ .. _ . . _________ . ___ . _______ .... ______ ...... __ .. _ ... 1918 

Los Angeles. 
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NOR~rAN BRIDGE ....................................................................... President 
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JOlIN WADSWORTH.... . ... Third Vice-President and Auditor 
EnWAUll C. BARRETT___ _Secretary and A . .ssistant Treasurer 
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FINANCE COMMITTEE 

C. 'V. G\TES 

OFFICERS OF THE FACULTY 
JA~rES A. B. SCIIEREL. 

GEORGE A. DAMON ........ . 

ILlIlRY C. VAN BUSKIHK ...... 

. ......... l'resident 

___ .Denll of En~dnecring 
................................ llccordcr 

EDWARD C. BARRETT.......... . .. Secretary, Board of Trustees 

942 N. Cltestel' A1JeI!Ue. 

OTHER ADMINISTRATIVI'; OFFICERS 
JAMI:S II. McBHlm:, M.D ... ........ Hygienic Adviser 

489 Bellefontaine Street. 
ANDIlEW ,V. S~lITH, M.D ... ...Phvsical Dircetor 

705 S. Los Robles A I'ellllC. 

FRANCES HALSEY SPINING ........ . ..... ............. Librarian 

1067 North Catrrlill(f Al'elllle . 

INGA HOWAIlD ....... Prcsident's Secretar) 

1126 Division S/i·eet. 

MARION VAN DEUSEN... . .... Assistant in Secretary's Office 

129 North Hill A1'cnlle. 



®fttrl'rn of lhtntrurttott 

JAMES A. B. SCHERER, PIT.D., LL.D. 

President 
Lecturer in History and Ethics 

A.B .. Roanoke Colleg-e, 1890; A.M., Roanoke College. 1895; Ph.D., 
Pennsylvania College, lSG7; LL.D., University of South 
Carolinfl, InOS. TeC1cher of :B-:nglish in the Imperial Govern­
ment's Middle Schonl nt SClg-n., Japan, 1892-1897; Professor 
of History in the Thcolog"ical St:rnin:try at Ch~rleston, S. C .• 
1898-1904; President of Newucrry College. S. C., J904-1908. 

415 South EI .\lulino Avenue. 

GEORGE ALFHF.il DA~lOX, B.S. (X E.E. 

Dean of Engineering 

U.S. In Electrical Engineel'ing, University of Michig-an, 1895. 
1Tanaging Ellg-inepr of thE~ ;\ l'nold COITl!WllY, 1!)O;)-1~110; As­
sociated with Bion J. Arnold, Consulting Engineers, Chicago 
and Los A ngele~; Consulting Engineer, Board of Public 
Utili ties, Los Angeles. 

.516 South Catalina Avenue. 

ARTHUR A"lOS NOYES, PIl.D., LL.D., Sc.D.' 

Director of Chemical Research 

S. H .. ~1"S"l('!Jllsetts Institute of Tccllllolog.\". lSS6; S.M., JSS7: 
Ph.D., Leipsic, 1890; LL.D., University of Maine, 1908; Clark 
University, 1909; Sc. D., Harvard University, 1909; Yale 
Universit.y, J 913. Instructor, Assistant. and Associate Pro­
fessor Of Chemistry, liTassachusetts Institute of Technology, 
1890-1899; ProfessOl· of Thcoreticnl Chemistry, 1899--, and 
1)ir('(~tor of Research Laboratory of Physical Chemistry. 
JlTass:lchusetts Institute of Technology, J903--; Acting 
Presi(lcnt, Massachusetts Institute of Technology, 1907- J 909. 

HOL\!. "T. SOHE"SEX, B.S. IX E.E. 

Professor of Electrical Engineering 

B.S. in Electricai Eng-;neering-, University of Colorado, 1905. 
Associated with General Electric Co., Schenectady, N. Y., 
and Pittsfield, Mass., 190:;-1910; Consulting Engineer, Pacific 
Light and Power Corporation, 1913--. 

n6 South El Molino Avenue. 

IBy co-operative arrangement. with the Massachusetts In­
stitute of Technology. 
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WALTER HOLBROOK ADAMS, S.B. 

Professor of Mechanical Engineering 

S. 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, 
TientEin, ChiT'a, 1908-1912. Engineer, American Machinery 
and Export Company, Tientsin, China, 1912. 

1661 Rose Villa Street. 

FRANKUN THOMAS, C.E. 

Professor of Civil Engineering 

B.E., University of Iowa, 1908; C.E., 1913. Graduate work at 
McGill 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 EI Molino A venue. 

LUCIEN HOWARD GU,MORE, A.B. 

Professor of Physics 

A.B., Leland Stanford, Jr., University, 1894. Acting Assistant, 
Department of Physics, Leland Stanford, Jr., University, 
1894-1895; Graduate work at the University of Chicago. 

649 Galena A venue. 

STUART JEFFERY BATES, M.A., PH.D. 
Professor of Inorganic and Physical Chemistry 

B.A., McMaster University, Toronto, 1907; M.A., 1909; Ph.D., 
University of Illinois. 1912. Chemist, Comfort Soap '''orks, 
Toronto, 1907-1908: Research Assistant, McMaster Univer­
sity, 1909-1910; FellOW in Chemistry, University of Illinois, 
1910-1912; Research Associate in Physical Chemistry, 1912-
1913. Instructor in Analytical Chemistry, University of Il­
linOis, 1913-1914. 

Y. M. C. A., North Marengo Avenue. 

CLINTON KELLY JUDY, 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. 

55 North Euclid Avenue. 



OFFICERS OF INSTRUCTION 

FREDEItICK ER>(ES'r BECKlIIANN, PH.D. 

Professor of French, German, and Spanish 

II 

A.B., University of Chicago, 1897; Ph.D., University of Chicago. 
1900. Graduate work at Goeltingen, Paris, and l\ladrid. In­
structor in the Romance Languages. University of Minne­
sota, 1899-1904; Instructor in French and English, Deutsche 
Schule, Antwerp, 1904-1906. 

lIZ North Catalina Avenue. 

HAUUY CLAUK VAN BUSKlUK, PIl.B. 

Professor of Mathematics 

I'h.D., Cornell University, 1~97. Graduate \vork at Cornell Uni­
versity. 

7Z3 North Michigan A venue. 

ROBEBT EDGAR FORD, E.E. 

Associate Professor of Mechanics and Hydraulics 

H.l';. E., University of Minnesota, 1895; E.r,;., 1900. Assoeiated 
with Electric Manufacturing Co., Minneapolis, 1895; Consult­
ing Steam and Electrieal I.;ngineer, Minneapolis. 1896-1897; 
Graduate work at the University of Minnesota, 1900. 

137 South Madison Avenue. 

SEWARD CnURCI-IYARD SU1ONS, A.B. 

Associate Professor of Economics and History 

A.B. ("with distinction" in Economics) Hanard UniverSity, 
1911. Advertising Manager and Organization Expert for 
variOllS conlpanies, 1912-1915; Secretary and Technical Ex­
pert Los Angeles Charter COll1mission, 1915; Pacific Coast 
Hepl'esentative, J. P. Devine Cunlpany (n1achinery), sine~ 
1912. 

1101 Buena Vista Street, South Pasadena. 

W. HOWAIW CI,APP, E.M. 
Associate Professor of Mechanism and Machine Design 

KJV!., University of Minnesota, 1:JOl. Instructor in Mathematics, 
lVlacnlcster C;oll{~ge. lS97 -1 S:iS. ~upcl'intendent and Design­
ing Engineer. She.rman Engineering Comvany. ~alt Lak(~ 
City, 1905-1 (J09; Superintendent, Nevada-Goldfield Reduction 
Company, Goldfield, Nevada, 1909-1910. 

95 South Mentor Avenue. 
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HOWARD ,JOHNSON LUCAS, :VI.J\. 

Associate Professor of Organic Chemistry 

B.A., Ohio State University, 1907; M.A., 1908; Assistant in 
Organic Chernistr,Y. Ohio Slate l.illivei'si1y. 1!JU7-H10D; li'ello\v 
in Chemistry, University of Chicago, 1909-1910; Chemist, 
Bureau of Chemistry, United Etates Department of Agri­
culture, IDIU-IDl~. Chenlist, GoVet'1111H:~1l L of 1 'urto Hieo, 
1912-1913. 

h11 North Mentor Avenue. 

EDWARD CECIL BARRETI', B.A. 

Instructor in Business Law 

B.A., State Univel'sit,r of 10w:1, J:10G. l\ssistant Sc~(']'cl:l.l'~· l~oal'd 
or Regents, 1906-1907; Hegistrar and Secretary to the Presi­
dent, State University of Iowa, 1:)07-1911. 

9,12 North Chester Avenue. 

ALEXA_~ DEll ENENKEL 

Instructor in French and German 

Student, College of Philology, I 'nivcl'sity of Ziirich, 1908-1909; 
Superintendent of 1\lod<:I'11 Languages, JJublic Sc1l()ols, City 
of Mexico, 1912-1913 . 

. '209 North Grant Street, Los Angeles. 

FHEIlERICK Ilu,,'l' KENNEllY, .TIL, s.n. 
Instructor in Drawing and Mathematics 

S.B., l\1assachusetts Institute of Tedlllulogs", !!!j.l. .Al'chilpctul'<li 
Uesignc'l' ill tlw 0111('e or l"nulk .i\. BU11l'llC, Bustutl, l!Il~-l;J; 
Assistant in 1\J e<..:ha11i(:(1 1 11l'awillg' altcl ~-\},(;!litcct.lIt';ll Unnv­
illg, IVlassacllllsetts Institute of Technoltlgy, ]:11·1-1:); "IIal'v<l!'(l 
Engineel'il1g' Canl!), l~lS. 

Cornel' East California Street and Sierra Bonita Avenue. 

\VILLLIM 1\OBLE LACEY, Pn.D.' 

Instructor in Inorganic and Industrial Chemistry 

A. H. in Chemical Engineering, 1911. il11.d ChelniC'al IDnginf'Pf, 
1912, Leland Stanford Junior Univ"rsity~; :1l.E., 191:). and 
Ph.D., 1915, Univcrsit,v of Calii"onJia; ~"ssist<-:llt in Chelll­
istry, Leland Stanford .Tunior Un;v81'siiy, 1!l11-1!l12; Assisl­
ant in Chemistry, 1JnivPl'sity of Californla, 1'Jt2-1'J15; Re­
search Chelllist for Giant Powder Co. Con., San Ij~J';lncisc(), 
1915; Research Associate, l\'1assachusetts ItlsLitute of Tech­
nology. 1916. 

lIkg-illuing Septembpl', 1010. 



OFFICE!{S OF INSTRUCTION 13 

Rom:RT S"1Il0IU' FERGUSON, B.S. 

Tutor in Mathematics and Electrical Engineering Laboratory 

B.S., rrhroop Colkl-!'"t.., 4Jf Technology, ]Dl;:). 
164,0 North Fair Oaks Avenue. 

ANDREW WILLIAM SMITH, M.D. 

Physical Director 

M.D., University of Michigan, 1912; Medical Examiner and 
L-Jh:ysical RUIH\]'vi: .. :;o!', Cit.'y· Schools, H:llntllOlltl, Indiana, 1913-
1914. 

165 Soulh Los Hobles Avenue, 

\VALTER \VILLL\M MARTIN' 

I nstructor in Wood Working 

Gt'aduaLe, NOr111Ul Arts Department, Throop Polytechnic Insti-
tute, IDOO. \Vi tIl ;-';1out I 'Inning l\lill~, 1-'O!nona, California, 
1891-1896. 

1189 H.ose Villa Avenue, 

CLARENCE ARTHUR QUIN N' 

Instructor in Forging 

Graduate, NOl'mal Department, Stout Inslitute, 1897. 
818 North Catalina Avenue. 

ARTHUR FREDERICK HALL' 

Instructor in Pattern Making and Machine Shop Practice 

\\'i1h Sul\iv:lIl l\lachine Company, Claremont, N. R., 1891-1894; 
B. F. Sturdevant Company, Jamaica Plain, Mass., 1894-
1897; Union GRS Engine Company, San Francisco, 1898-1899; 
\V. 1-). Kidd(~i l\l:leiJine C~O!llpallY, .J::unaica Plain, IVlass., 
1899-1907. 

806 West Commonwealth i\ venue, Alhambra. 

lAssociated with the Pasade-rla High ::-:.('ho(l1. 



i\uua15 of BUS 

January 4-Assembly Address by President Scherer: "The 
Moral Equivalent of War." 

January 4-0pen Lecture (Pasadena Music and Art Associa­
tion), by l\Ir. Benjanlin Brown: "Etching." 

January 8-Concert (Pasadena Music and Art Association), 
The Los Angeles Symphony Orchestra. 

January ll-Assembly Address by Dr. Hoberl Freeman: "A 
Bit of 'The Book's' History." 

January IS-Assembly Address by Mr. C. 'V. Koiner: "Mu­
nicipal Control of Public Utilities." 

,January 22-Concert (Pasadena Music and Art Association), 
The Los Angeles Symphony Orchestra. 

February 8-Concert, the Tuskegee Singers. 

February IS-Assembly Address by Dr. Richard S. Curtiss: 
"Some Problems in Petroleum Research." 

February 15-0pen Lecture (Pasadena Mnsic and Art Asso­
ciation), by Mr. Ernest A. Batchelder: "Tiles and Their 
Making." 

February 19--Assembly Adliress by .NIl'. Ernest E. 'Valker: 
"City Planning." 

February 23-Assembly Addresses, Dr. Thomas A. Watson: 
"The Development of the Telephone"; Hon. August Schvan: 
"How To Get Hili of 'Var; a New Peace Movement." 

February 26-Concert (Pasadena Music and Art Association), 
The Los Angeles Symphony Orchestra. 

February 28-Lecture, Extension Courses, by Hon. August 
Schvan: "The Golden Itule Among Nations." 
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March I-Assembly Address by Dr. Ethelbert Dudley War­
field. 

March I-Concert Recital (Pasadena Music and Art Associa­
lion), Alma Gluck and Efrem Zimbalist. 

;\1 arch;) and u-Fifth Annual Engineering and Laboratory 
Exhibit. 

March to---Asscmbly Address by Vice-Principal Waller Wilson, 
Pasadena lIigh School: "The Minidoka Dam." 

March 8-0pen Lecture (Pasadena Music and Art Associa­
tion), by Miss lthoda 'Vilkinson: "Modern Art." 

:'II arch !J---Asseillbly Address by the Hon. Oscar Straus: "War 
and Peace." 

:'Ilareh 15--AssetJlbly Address by Mr. Charles Y. Knight: "The 
Silent Knight Engine." 

\1 arch :.!:.!--.\sseillbly Address hy Professor Clinton K. Judy: 
"'George ilerllard Shu\v." 

April 4, 10 10 Architeelural Exhibit by the Pasadena Music 
and Art Association. 

April u -Assembly Address hy Dr. James I-I. McBride: "Prog­
ress in J\I edieal Science." 

April G--Leclure, Extension Courses, by Dr. George E. Hale: 
"Whirlwinds all(l Sun-Spots." 

Apt'il UAssembly Address by Mr. Ernest A. Batchelder: 
"The Influence of Materials in Architecture." 

Apt'il19 -Assembly Address by Col. William H. Holabird: 
"The Biggest Irrigation Enterprise in America: How It 
'Vas Built, and How It Is Run." 

i\ pril ':!u----Asselllbly Address by Dr. Ernest B. Hoag: "The 
ltela1ion of Common Disorders to Efficiency." 
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May 3-Assembly Address by Dr. C. W. Hall: "Personal Ef­
ficiency for Students." 

May 4-The Conger Peace Prize Contest (The Prize was 
awarded to Alexander Askenasy, '17). 

May 8-Lecture, Extension Courses, by Dr. 'Valter RauBchen­
busch: "The Christian Motive in Social 'Vork." 

May lO-Assembly Address by Dr. William I. Hull: "The 
American Plan." 

May l7-Assembly Address by Mr. Louis C. Hill: "The Work 
of the Reclamation Service." 

May 24-Assembly Address by Mr. T. P. Lukens: "Forestry 
in Itelation to City Building." 

May 3l-Assembly Address by President Scherer: "The 
Throop Brotherhood." 

.Tune 5-President's Heception to Faculty and Students . 

• T1Ine 6-Baccalaureate Address by President Scherer: "Bear­
ing the Yoke in Youth." 

.Tune 7-Commencement Day. Invocation by the Rev. John G. 
Blue, D. D. Address by Dr. Samuel W. Stratton: "The 
Place of Science in a College of Technology." Commence­
ment Address by Dr. Ethelbert Dudley 'Varfleld. Award 
of Travel Scholarship Prizes: Professor Clinton K. Judy. 
Award of Freshman Drawing Prize: Dr. Henry S. Car­
hart. Presentation of Candidates for Degrees: Dean 
George A. Damon. Conferring of Degrees and Announ(~e­
ments: President Scherer . 

. Tuly 9-Lecture, Extension Courses, by Dr. Philander P. Clax. 
ton, United States Commissioner of Education: "Lessons 
for America from the European War." 

September 2l-First Assembly. Introductory Remarks by Mr. 

Ferguson, Mr. Kennedy, Mr. Enenkel, and Mr. Simons. 
Address hy President Scherer: "Loyalty." 
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Spptembcr 2'1--Lf'cturp, E:dension Courses, by Dr. 'Villiam T. 
Hornallny: "Shall 'Ye Increase our Big Game on a Food­
Supply Basis?" 

Sel'temhn en-Assembly Address hy ;VIr. George H. Maxwell: 
"OUl" National ])efense." 

(ktnhcr l-Presiclcnt's neccption to Faculty and Students. 

(ktobcr ,t-Asscmbly Heport by Mr. lteginald Coles, '18, Travel 
Prize Scholar. 

October Jl-Asselllbly Address by Mr. Harold C. Hill, '11: 

"Polyphasc :\lolor Manufacture." 

October I3-Assembly Address by Dr. Bion J. Arnold: "The 
Future of the Electric Hailroads." 

October 18-Asscmbly ,\Ilclress by Hon. Charles 'V. Bell: 
";Vldhods of Legislation, State and National." 

Octoher 2.;--,\sscmhly Address by the Hev. Charles A. Spauld­
ing: "The"\ rt of the Exposition." 

Octol",r .28 and Qf) Edison Da~·s. (1) Visit of Mr. Thomas A. 
Edisoll (.2) Addresses before the Class in Engineering 

Prohlems by Dr. Henry Smith Carhart, on "The Past and 
Future of Eledric Lighting," and I\lr. Joseph E. Hinds, 
on "Personal H(,llIinisccllccS of Thomas A. Edison," with 
exhibition (1 f t he first commercial installation of incandes­
cent lamps. 

Kovembcr I-Assembly Address by Mr. 'Vilson Popenoe: 
".Tourneys in the Sub-Tropics." 

Xovcmber 8-Assembly Report hy Mr. Jesse W. M. DuMond, 
'16, Travel Prize Scholar. 

XO\'cmber IS-Assemhly Address by Dr. James H. McBride: 
"Housing." 

Xovember :?2---Assembly Hcport by Mr. Robert N. Allen, '16, 
Travel Prize Scholar. 
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November B4-Frcshman Reception. 

November B9-Asscmbly Addresses by Dean Damon and Mr. 
'Valter L. Newton, '14.: "Planning the City Beautiful." 
Greetings from President Luther of Trinity College, Hart­
ford, Connecticut. 

Deccmber 3-Author's Reading, Extension Courses, by Alfred 
Noyes. 

December 6~-Assembly Address by Dr. Arthur A. Noyes: 
"Scientiflc Research in America." 

DeC'emher 10-Concert (Pasadena ::VIusic and Art Association), 
The Los Angeles Symphony Orchestra. 

December 13--Assembly Address by Mr. Gale Seaman: "Y. M. 
C. A. Work in Colleges." 

December l1-Assembly: Presentation of the Nathan Hale 
statue; and A uthor's Reading, by Alfred Noyes. 

December 18 to Z6-Exhibit of Lithographs (Pasadena Music 
and Art Association). 

December BO -Student Assembly. Joseph A. Beattie, President 
of the Associated Students, preSiding. 



1Jntrnllurtnrn 
]\fr. Thomas A. Edison recently discussed the impor­

tance of technical cducation in a manncr at once so 

informal and so convincing that his words may well serve 

as a fitting introduction to this catalogue. In an inter­

view Mr. Edison said: 
There is no question that the country to-day needs technically 

educated men. 
There is no question that our nearpst approach to real, 

sensible, usable education lies in the technical school. 
I don't believe that our ordinary colleges are wrong; that 

they do not have their place in our life and education. But I 
do think that the technical schools have a more importnnt place. 
And I will tell you why: 

In the first place, there is no disputing the fact that the 
ordinary colleges tUI'll out excellently equipped professional 
men. The usual classical education is of great bcncflt to the 
man who wants to be a lawyer, or, for example, who wants to 
pursue a literary car('cr. But we havc too many lawyers in 
America, too many professional men, too many men who arc 
trying to pursue a literary career. 

And we do not have enough men whose training has been 
such as to enable them to cope with the actual conditions of 
life. 'Ve do not have enough men who nnderstand, from A 
to Z, the science of business. Most of' all, we have not enongll 
engineers. In industry and in business we need more men with 
engineers' training. 

'Ve need them as engineers. Simply tiS engineers and skilled 
workmen in our various industries, we have not enoug:h tech­
nically educated mcn. 'Ve have not enough skilled "laborers" 
in industry. 'Ve need engineers who thoroughly know engineer­
ing, both its theory and its practice. 

We need them-these men with engineers' training-as busi­
ness men. The man who is to go into the office end of' a 
great industrial concern ought to know all the ins and outs of 
the business, as well as the man who goes into the draughting 
room. The man in the office, the man who steps by reason of 

lFor historical sketch, see page 129. 
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money or inheritance into It high place in the firm, ought tn 
know the details of his industry, so that he wiII Ilot be fookd 
by his foremen or managed by his managers. If his business 
is to sncceed for himself and turn out the hest possihle prod­
uds for the community, it is well that he should himself have 
had a technical education, eYen jf it has been fouIld addsablc 
for him to go to Princeton or 1-1111'1'ard to finish IIp with a 
classical year or two afterward. 

And we need technically educated men here in America to 
help us in the problems of industry and "big business." There 
is no use of our expecting "a bunch of lawyers" to make laws 
and hand down decisions with regard to industry. They can't 
do it. They don't know industry; they don't know business. 
They are ignorant of the inter-relations of trade and of manu­
facture. We have no right to expect a group of lawyers to 
solve our industrial problems and clear away our industrial 
clouds. It is simply impossible for them to do it. Special 
training is necessary in order to grapplc with industry-special 
technical training. And that is not the sort of training that 
these mcn have had. 

\Vhat is more, we need technically edu('ated men in this 
country because-I, for onc, am firmly convinccd-technieal 
education is a good thing for a man's character and his citizen­
ship. \Ve cannot put the value of citizenship altogether on a 
basis of education, of course; the question of morals enters 
into that too closely. 

But I feel most strongly that technical training is a sort 0 f 
training that is good for a man's character, and that enhances 
his value to the community and State. 

A boy who goes to the "Doston Tech" has to work. He has 
to think. And he has to keep on workiug and thinking all lhe 
time or else he will go down. The lcchnical scbool does raise 
the standard of character and citizenship--alld I am not sure 
that the ordinary college does. The technical school is alto­
gether a more serious proposition. 

When people are busy of their own accord they arc uSlI,III.,· 
found to be good citizens. The "tech" g:raduate is usually 
found to be busy of his own accord. 

To return to the need for technical training. America needs 
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chemists, engineers, all sorts of technically educated men, 
because this is a new country with industries to open up and 
develop, and because it is a commercial country with hig busi­
ness to manage in the right way. 

And there is such a demand for those trained men! 'I,"e 
haven't nearly enough of them. The other day a man came to 
me and asked me to suggest two men for $10,000 positions. 
couldn't do it. I wanted a man myself to fill a $10,000 position, 
and I couldn't find him. There were plenty of threes, but no 
tens. And there are places waiting for the men whose educa­
tion is such as to fit them to earn $10,000 a year. Our "higher" 
schools ought to teach young men the things that they arc 
I,!oing to need, to use, every day. 

i\ h-chni(",,1 c(]ucation means, aftcr all, just one thing. A 
technieal education means that a man knows his environment. 
lIe understands the conditions under which his ordinary life 
UlUst be lived. lIe understands the relations of force to matter. 
lIe has learned much of relations in the ("onditions of life, and 
he ean cope with those conditions. A I,!ood technical school 
turns a man out ready to meet life, while the ordinary college 
sets him adrift in a world of which he knows nothing. 

THE GROWTH OF THROOP COLLEGE 

In discussing tlte 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
lrical engineering so highly developed, especially in the trans­
mission of power from great distances. In hydraulic engineerilll,!, 
we are facing to-day an undertaking of enormous magnitude. 
Eastern technical schools arc far removed, those of the north 
insufficiently developed and also too remote. Under such con­
ditions, and with the advantages afforded by climate, by the 
immediate neighborhood of mountains where water power call 

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? 
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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 aspects 
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 formulre, 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 Jess than men whose 
ahilities are limited to the power of executing them. ~With the 
rapid development of eng·jneering in all directions, and the 
constant increase in the amount of detailed information placed 
before the student, the difficulty of securing the requisite 
breadth of 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 0 f 

education which may give proper recognition to all sides 0 f 
the engineer's life. 

Tn the winter of 1908 a curriculum was devised 

applying these principles to the departments of Elec­
trical, Mechanical, and Civil Engineering. I n the fol­
lowing spring' the newly electcd President a('companied 

Mr. Hale on a visit to the leading technical schools of 
America and Europe, 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 ornstic 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 
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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 

thc College free to dcvote its entire resources to a single 

clear obj ect, 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 flankcrl by the mountains, as the campus for 

a group of new buildings. The first of these, "Pasa­

dena Hall," erected through the liberality of a score 

of citi7-cns, and dedicated in June, 1910, is a majestic 

building comprising 800,000 fect of cubic contents, con­

taining sixty-two rooms, and fitted with the most com­

plete modern eqnipmcnt. A sccond building, containing 

the power plant, with steam and hydraulic laboratories, 

was occupied with the opening of the new institution in 
September, 1910. The Pasadena Music and Art Asso­

ciation is now We'll advanced with plans for the erection 

of an amlitoriulll and art gallery. During the last few 

years the Endowment has been enriched by gifts from fivc 

friends in the sum of $150,000, and all debts have been 

canceled. 
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TECHNICAL OPPORTUNITIES 

Throop College of T echnology is a school of applied 

scienccs, with the essential humanities. Its aim is to 

produce trained scicntific workers who are also broadly 

cultured. It is the only college of technology west of 

tllc Mississippi River. That its own immediate environ­

ment offers unusual opportunities for teclmieally trained 

men may be gathered f r olll t li e fo llowing cX('(Orph fnllil 

a r eport recently madc b y a n official of the United Sta t cs 

government: 

The utilization of deetrieal pow('r hils attained a wonderful 
de"elopment in SOllthel"ll California. The !'lcctrical encrp:y 
is generated in hyclraillic il lid skarn plallts h." ,lIterllato]"s and 
transmitted at high t("ll sioli. There nrc nlllll CI"O ll S 
indications of the rapid ill(l11 st rinl :111(1 lrIallllfactllrinp: (l e\'clo]l­
ment on the Coast in general, and this brill!.", with it m"ny 
tcc1l1lical prohlems. The most import,,"t inclustries arc the 
oil and fruit industries, in both of which C"lifornia takes H 

front rank. The oil industry brings with it the problems of 
the ~ccurate measurements Ilnd testing of oil, much of which 
is transmitted directly to the Inrge pll]"ehasers hy pipe lines. 

,The question of fucl value is also receidng consideration, lind 
judging from the tendency to specify f uel value in coal con­
lraets , it is highly probable that a simila r practice will \ '" 
adopted for oil purchased for fuel purposes. The discO\'c]",I' 
of the oil fields has been follow ed hy the estahlishment of 
refineries, the largest heing El Segundo plant of the Stan(la)'(1 
Oil Company, ncar Los A ngclcs. The California oils 'liT. ill 
general, ycry rich in asphaltum, used so l'xtcnsi\'cly in p:will;!'. 
road making, water-proofing, etc. Tn prepnr:ilion for the 
completion of the Panama Canal, extensive harbor impro\'(~­

mcnts are being made. The Coast is also eonsiclcrahly inkr­
ested in the comparative va lue of tufa concrete, tllfa hcillp: 
added to the cement to cheapen the eOlls trllction, and in tllf' 
deterioration of concrete by (")"lIde oi l in C(lllncetion with the' 
problem of oil storage. The testing of s ll"llctliraI materi als 
is ob,'iously of the utmost import<lllce in a locality ha"ing the 
phenomenal growth shown by Southern California. 
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Courses at Throop College arc so planned as to pro­

vide for training in all of th e above-mentioned subjects, 

as the institution seeks to relate itself elosely to the 

industrial problems of its environment. Its aims were 

tersely ex pressed in the concluding words of Dr. Henry 

Smith Carhart's address at the dedication of Pasadena 

Hall: 
I hal'c seen young men dcvelop illto en"inec rs who arc BOW 

cngaged in leading work in the 1I'0rl(1. They arc directing 
la rge operutions in telephone cOlflpanies, holding influential 

posts in eleelric li ght nnd power in(lu stries, dh'eding new 
enterprises destincd to del"e!op resourccs, supcrintending mnn­
ufaclorics of large moment, and supcn" ising construction un­
dertaken by the reclamation sen-ice of t he fe,1eral government. 
Such men as these gil"c me gTcat hopc for the futurc of this 
institution also, planted in the most attractive spot of the 
empire of California south of the T ehachepi. This is a rcgion 
abounding in undeveloped possibi lities. Its water powers, its 
mines, its reSOll rees or li()uid fuel, its irrigation possibilities, 
cOllpled with a soil in which Kature has been laYish in her gifts 
of productil"cness, /lnd its ocean shore in touch with the wealth 
of the Orient, all combine to offer a field to the aspiring 
engineer unsuTl'nss('d in history nnd written all O\'er with 
fetehing inducements to noblest e ffort. 

The young man who wishes to become a component part of 
this empire as an engineer will entcr this College and take a 
straight cou )'se through, looking for no short-cuts to a degree, 
expecting no magician to lift him (Fer hard work, and later 
to put him down softly in easy engineering positions. To such, 
Throop College says, "Come this way!" 

ENVIRONMENT 

l'asndnl: l is Ilot olll." olle of thc most beautifnl of cities, 

with a climate of unexcelled equality and healthfulness, 

bllt it is also noted for the morality, refinement, and 

culture of its citizcns. Being purely a residential town, 

ten miles from tIle factories and markets of Los Angeles, 
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it is surrounded by safeguards and privileges that fit 
it for the guardianship of youth. Saloons arc prohibited 

by charter. Boys under age are shut out by statute 
from questionable places of amusement, of which there 
are few. A curfew law keeps younger boys off the 
streets at night. Pasadena is known as "the city of 
churches and schools." It is also frequently called "the 
most beautiful town in t11e world." To be surrounded 
by an atmosphere of purity and beauty is no hindrance 

to a training in utility. 

The school is broadly Christian, but a clause of its 
charter has for many years provided that a majority of 
the Board of Trustees "shall not belong to anyone 

religious denomination or sect, and the institution shall 

be maintained and administered as an undenominational 
and non-sectarian school." 

Its social ideal is embodied in one word: Democracy. 
'Vhatever savors of class or caste it abhors. Every en­
couragement is given to students of limited means who 

wish to labor in order to learn. 

The Public Works Scholarship Fund, described on 
page 39, affords a ullique 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 Fund is described on page 
39. The College docs 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 arc listed on page 1·5. 



Qbltrral lIltfnrmatinlt 
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 .... ___________ .______________________________________ _ _____ _________ .________ 3 

Algebra ____________ . ____ .. ___ ... ___ .. _______ ._. ________ .... _____________ ... 0 _______ ••••• ___ ._._ e 
Plane and Solid Geometry___________________________________ ____________ _________ 1'12 
Trigonometry ______________________________________________________________ :_____ __________ % 
Physics . __________ . ___________________ ._______________________________________ _________________ I 
Chemistry _____ . ____________________________________________________________________ .. _______ _ 

United States History Dnd Government _______________________________ . 
French, German, Spanish, or Latin __________________ . ____________________ . 2 

Miscellaneous Su bj ceis' ____________________________________ . ______ .____________________ 3 

Total __________________________________________________________________________________ 15 

Graduates of high schools who offer for entrance a 
total of fifteen recommended units but whose list of sub­
j ects is not in accord with this table may be admitted 
at the discretion of the Faculty, provided that the varia­
tion from the preceding list be not in more than two 

units (other than Modern Languages), and that both 
of these units shall not apply to Mathematics. Students 
thus admitted may expect to have additional subjects 

prescribed at the discretion of the Faculty. 
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 subj ects. 

Candidates who do not offer French, German or Span­

ish, for admission will be required to study one or the 

'These may include any subjects of high school grade which 
meet the approval of the IPaculty. 
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other of these langnages for three years at the College. 

PREPARATION IN THESE SUB.JECTS "lAY BE EVIDENCED 

by the certificate of an approved school or by examina­

tion. Applicants arc advised to enroll at the beginning 

of the academic year, as many of the subjects continue 
throngh both semesters and may not be entered in the 
middle of the year. Application forms will be sent upon 

request. 

ApPROVED SCHOOLS are those that maintain a full four 

years' conrse and are accredited by the variolls A'isoeia­

tions of Colleges, and College Entr:lllcc Certificate 

Boards, or by colleges and universities of recognized 

standing at which the entrance requirements are equiva­

lent to those of Throop College. 

ENTRANCE EXAMINATIONS AT TIlE COLLEGE' will be 

given for those who prefer this method of admission, or 

who may desire thus to supplemcnt incomplete certifi­

cate,s of recommendation. The sC]H'dlilc for 191 G is a" 

follows: 

\Vedncsday, September 13 

8 :00 A. 1\1. Mathematics 

2 :00 P. AI. Eng'lish 

Thursday, September 11 

8 :00 A. }I. Physi('s; Chemistry 

2 :00 P. 1\1. History 

Friday, September 15 

8 :00 A. 1\1. Foreign Languages 

'Entrance examinations may also be taken under the direc­
tion of tl1e College Entrance Examination Board. These exam­
inations arc held at various paints in the United States on June 
19 to 24, 1916. ..ApplicatioTlf> for UH~Sf: <"\;1l1lina1 iOlls ;-;houltl bp 
in the llnnds of thc~ Sec)"pt:lJ';,' or illat l:oan] IJY :\Iay 2D, -Ifllfi. 
ne may Iw addl'essed at llam;ltoll Hall, j'ost-Ofliee ~tation H. 
New York City. 
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Applicants who find it necessary to takc such exam­

inations should communicate with the Recorder in ample 

time to allow for correspondence, as otherwise they may 

be inconvenienced in beginning their work. Special 

cxaminations will not ordinarily be given, but in excep­

tional cases such examinations may be arranged, a fee 
of two dollars being then charged for each subj ect. 

Entrance examinations ordinarily do not exceed two 

hours for each subj cct. Applicants taking examinations 

in Physics, Chemistry, or United States History must 

present their note books at the time of the examination. 

During thc Frcshman year, a student's work is 

regarded as a probation to detcrmine morc fully his 

seriousness of purpose and his qualifications to carry 

suecessfully the more advanccd work of the College. 

ApPLICANTS FOR ADMISSION TO ADVANCED STANDING 

eoming from other institutions of collegiate rank must 

prescnt letters of llOllorable dismissal, together with 

statements showing in detail the amount and charactcr 

of their previous training. This work will be credited 

aceording to the standards of Throop College. In lieu 

of these certifieates of credit, applicants for advanced 

standing may take examinations, for which application 

forms will be sent on request. 

To TEACHERS and to persons of mature age engaged 

in technical pursuits, and wishing to devote some time 

to scientific study, the College desires to offer the amplest 

opportunitics in its lecture rooms and laboratories. Such 

persons may in general he admitted without formal exam­

ination, on satisfying tLl' Faculty that they are qualified 
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to undertake the work proposed. They will be expected 
after admission to attend the same exercises and examina­
tions as other students. 

DESCRIPTION OF ADMISSION SUBJECTS 

The general basis of admission to the College is a 
principal's recommcndation showing the satisfactory com­

pletion of a high school course of four years in the 
subj ects designated for admission. The following de­

scription of preparatory subj ccts may be supplemented 
by correspondence with the Recorder: 

EKGLTSu.-Preparatioll ill English should cover at least three 
years, and should have for its obj ects the ahility to read with 
accuracy, intelligence, and appreciation, and to speak and 
write not only correctly, hut 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
dative understanding of the hooks selected for general or for 
intensive study, with some knowledge of their authors, and an 
acquaintance with thc charader and tendencies of the more 
important literary epochs. (3 units) 

GERMAK.-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 
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. 

(:3 units) 

FRENCII.-The elementary study of the language, covering 
two years of daily recitations. This should include a knowl-
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edge of the forms of the language, the clements of syntax, and 
the ability to pronounce correctly . The s tudent should read 
about four hundred pages of secondary school tex t, and should 
be able to translate ordinary French into English and to turn 
simple English into French. (g units) 

SPAXISII.- The elementary s tud y o f the ] ;t ll t!' ua~e, ('on'r in~ 

two years of daily recitati ons. 'I'll(" stllden t , h,'uld ha,'e a 
knowledge of grammar, includ ing a Illastery () r the common 
irregular verbs. H e should he able to pronounce ("onedly and 
to translate orclina ry Spani sh into English, and English into 
Spanish. H e should I'ead ahout two hUlldr",1 pa ges of second­
ary school t ext. (g units ) 

L A,],[ X.-- Sueh a knowledge of t he ("!ements of grammar as 
is off.,..c,] ill a s lnlHlard pr'·l' a,·"toI"Y hook; lhe read ing of the 
equivalent of four hooks of Ca~sal', : 1I1l] some l>1"adiee in COI1\­

position. The s tudy of Latin is deemc,l va lu able for studenls 
pl anning to take scicntinc "·'Hk, as i t not nnl)· faeilit:1 t.es the 
acquis ition of m()(lern langua ges, bllt gi,·cs a h r ll. t !" understalHl­
ing of scientific te rms. (g units) 

MATHEMATI CS.- As this subj ect is pt'cre'lui site to any work 
in engineering, students should have at thei r command thc 
fundamental principles of algeb l"n, geometry, and trigonometry. 
It is advised tha t the high school co urse be thoroughly reviewed 
just before entra nce. The f ollowing outlines show the scope of 
adequate preparation: 

Elementary A Igcbra: Fundamental operations, simple equa­
tions, factors , f acto r theorem, fractions, simultaneous equa­
tions, im'olution, evolution, irrat ional numbers, simple quad­
ra tic equations. (I unit) 

Higher Algebra: Theory of exponents, complex numbers 
with graphic-al r epreBcntatioll, simultaneous quadratic c'llta-
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tions, theory of quadratic equations, inequalities; ratio, pro­
portion and variation; arithmetical, geometrical, and harmon­
ical series; the binomial theorem for positive integral exponents, 
logarithmic calculations, determinants. Graphical methods and 
illustrations should be used in connection with the solution of 
equations. (1 unit) 

Plane Geometry: 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 indude 
original propositions, and problems in the mensuration of 
plane figures, as well as the usual demonstrated theorems. 
Stress should be placed on clear thinking, strict reasoning, and 
accuracy of statement, as well as on the acquirement of 
geometrical knowledge. (1 unit) 

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

Trigonometry: This subj ed 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. (% unit) 

HISTORY AND GOVERNMENT OF THE UNITED S'l'ATES.-A knowl­
edge of the outlines of American History, and of the nature 
of Federal, State and local government. This requirement 
represents the regular use of a text-book in history and a 
text-book in government; systematic reading of assigned ref­
erences; 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) 

PlIysrcs.--Preparation may be obtained by a year's study in 
the high school, ineluding both laboratory and text-book work. 
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It is prcfe rred that at lea st onc-half thc limc be given to 
laboratory work in which the students perform individually 
suell exp eriments as are described in the better class of 
laborato ry manuals. The laboratory note-book should furnish 
a complete and systcmatic record of the student's experiments 
and obse rvations. (1 unit) 

C IU:M ISTIlY.-I'reparation in chemistry can be obtained oul)' 
from a yca r's CO\Jrse including hoth class- room and laboratory 
f'xcrei ses, hased upon any of tllC re('ogni ;t.('<l t('x ts. Auollt fOllr 

hours a weck should be givcn to individua l labora tory 1I'0rk. 
The course should present an outlinc of the f undamcntal prin­
ciples of general chemistry, together with the chemistry of 
the commoner clements. Emphasis should bc laid both upon 
the relation of the science to prcsen t-,i ay life, and its historical 
and biographical aspects. The laboratory note-book should 
furnish a complete and systematic account of the experiments 
performed by the student, attention bein g given to the obj cd 

of the experiment, the record of facts obse rved and inferences 
drawn, and the written egna tion by which the rcactign is rep­
resented. (1 unit ) 

REGISTRA nON 

Hcgistra tion for the first semester will take place on 
SepternberlG and IS, 1916, and for the second semester 
on January 30, 1917, beginning at nine o'cloek. A 
special fee of two dollars is chargerl for registration after 
these dates. 

Every studen t must havc the approval of the physical 
rlircetor before, his initial registration . 

The schedule of studies for each student is made out 
by the Regist.ration Committee, and the student, after 
arranging for his tuition, is enrolled by the Recorder. A 
sllhj l'(:t will not he assigned to a student unless the officer 
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of iustruetion 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 

Hecorder. 

Any change of schedule is made by the Recorder, and 
after the first week of the semester 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 Ids subj ects in sucll 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, III 

llis judgment, has neglected his work, and any student 

titus excluded shall be recorded as having failcd in the 

subj eet from which he is excluded. 

The following system of notation is used to indicate 
dass standing: 

V denotes Marked Distinction. 

IV denotes Above Average. 

III denotes Average. 

II 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. 

Conditioned indicates deficiencies that may be made up 

without actually repeating the course. 
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Failed means that credit may be sccured only by re­
peating the course. 

Semester examinations will be held in all subj ects 
unless the officer of instruction in any subject shall 
arrilnge otherwise. No student will be exempt from 
these examinations. Leave of absence may be obtained 
only from the Recorder, and can be allowed only for 
serious cause, such as pll ysical in rtbility to he present. 
Unexcused absence will connt rtS a fllill11·c in the course. 

Special examinations may be arrangcd by the in­
structor for students having leave of absencc, and must 
he comple ted witl1in four week~ from the beginning of 

the second semester; or, if in work of tIle second semester, 

during the week preceding registl"fl ti on in September. 

A condition in any semester's work lind all work 

noted flS "Incomplete" must be made up within the time 
limits prescribed above for specht examination , unless 

the instructor shall give tIle Recorder contrary notice in 
writing. Work not so adjustcd will be recorded as 
failure. 

A student who is recorded as l1 aving failed in a re­

quired conrse must repeat evcry sncll course with the 
class next taking it, and such subjects will take prece­
dence in th e student's time O\"er th r COllrses whicl] follow. 

Formal r eports of class work are prepared at the close 

of each semester; and intermedia te informal reports of 
first-yea r work at the middle of each semes ter (about 

D ecember 1 and April 1). These r eports are sent either 
to stndents themselves, or to parents and guardians, as 
arranged. 
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Students who do not maintain a passing grade in at 

least thirty units of duly registered work ill allY selllester 

will be dropped from the roll. Reinstatement is there­

after a matter for special action of the Faculty. 

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 entp!, the College 

with serious purpose, and that they will eheE'l'fully con­

form to its requirements. They are expected to behan~ 

with decorum, to observe the regulations of the College. 

and to pay dne respect to its officers. Conduct incon­

sistent with general good order or hal'lllfni to the good 

name of the College will render a stmlent liable to 

dismissal. The moral tonc is exceptionally good; tllC 

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 arc organized into an Association to con­

trol matters of gencral concern, and to deal with such 

subjects as may be delegated to them by the Faculty. 
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Mallcrs of fin al and severe discipline a rc in the hands 

of the President and such other persons as he may 

d es ignate. 

Disciplinary penalties involve the four grades of pro­

bation, suspension, dismissal, and expulsion. Probation 

indicat es tha t the student is in danger of exclusion, and 

that h e is not permitted to represent the College on any 

public occasion. Suspension means exclusion for a 

d efinite period. Dismissal is excl usion for an indefinite 

period , with the presumption that the student's connection 

with the College will be ended by it. Expulsion, the 

highest acad emic censure, d enotes fin al exclusion from 

the College. 

The following statement is emphatically endorsed as 

th e 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 thou ghtlessness an d exuberance of animal spirits 
it will be lenient. Bnt toward vice in its three dread forms, 
drunkenness, gambling, and licentiousness, it wiII exercise a 
severity unknown to universi ties. It will not ferret out evil 
by spies, nor culti vate the acquaintance of the scandalmongers 
of the town, nor encourage students to testify against each 
other, nor take unfair advantage of medical or quasi-medical 
informntion given in confidence. But though it fights fairly, 
it will I1ght these vices every chance it ge ts. 'Vhen these evils 
corne fairly and squnrely to its attention, as when carried to 
excess they inevitably do, the school counts no cost too high, 
whether in remov ing students or alienating families and friends, 
to pay for keeping its mora1 atmosphere clean and wholesome. 

ADVISERS 

The R ecorder is the general consnlting officer for stu­

dents, co-opera ting with the Pres ident a nd Dean in mat­

ters touchin g student relations. For the purpose of pro-
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vi ding additional means of obtaining friendly advice, each 
student is assigned to some member of the Faculty who 
acts as his special adviser. By tllis arrangement it is 

not intended, however, that the advisers shall become in 
any sense guardians of the students assigned to them, or 
that students shall be limited in their privilege of con­
ferring with the President or other members of the 
Faculty. 

HYGIENIC ADVISER 

Dr. James H. McBride, whose professional standing is 
indicated hy the fact that in 1909-' 1 0 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. 

PHYSICAL DIRECTOR 

Dr. Andrew J. Smith, of the University of Michigan. 
was chosen for this position as being both a competent 
supervisor of athletic activities and an accredited Do ,tor 
of Medicine; the obj ect of the college authorities being 

to make the good health of all the students a matter of 
scientific care rather than the specialized development of 
intercollegiate athletic "teams." 

Every ncw student must lJave the approval of the 
Physical Director before his initial registration. Other 

stndents must satisfy tllC Physical Director within two 
weeks after the beginning of each semester, and at sneh 
other times as the Director may indicate, that they are 
physically qualified to carry tIle work for which they are 
registered. 

Outdoor exercise is recommended in accordance with 

individual need. Anthropometric charts are drawn in each 



SCHOLARSHIPS 39 

instance, and kept for future comparison. Dr. Smith 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 thc impairment of health by neg­
lect of prescribed physical exercise, the Faculty will use 
its discretion in limiting his assignment of courses of 
study, since a sound body is r egarded as being usually 
fund amental to a sound mind and subsequent success . . ,.,.. .. 

SCHOLARSHIPS, PRIZES, AND BENE FITS 

THE CLEVELAND LOAN FUND 

This Fund was established by Miss Olivc Cleveland, 
under an agrecment which became effect ive in 1903, for 

the purpose of aiding students to obt ain an education. 
The income is lent without interest to worthy students 

who may need such assistance. Applications for loans 
may be made to the President of the College, or to the 
Sccrcta ry of tllc Board of Trustees . Loans a r c author­

ized by the Executive Committee of the Board of Trustees 

upon recommendation of the President and the Commit­
t ee of the Faculty having the matter in charge. 

THE PUBLIC WORKS SCHOLARSHIPS 

Mr. William Thurn, of Pasadena, has estahlished a 
fund known as the Public W'orks Scholarship Fund, for 

the purpose of providing employment to students in the 
various departments of municipal work. Under the pro­
visions of this Fund, students approved by the Faculty 

are employed in the Municipal Lighting D epartment, the 
D epartment of Streets, and a number of other depart­

ments of the city of Pasadena, thereby gaining valuable 
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experience in practical hnsincss and lllnnicipal affairs 

while making thcir own way through college. 

The total earnings of students in the Public 'Vorks 

Scholarships and at the College during the academic 
year 1914-} 915, not including tJI(~ summer vacation, wa<; 

$231.0.58. The various kinds of studcnt employment 
with earnings are classified as follows: 

Work at the College: 

In Chemistry Laboratory. . ......... . • •. 
In Electrical Engineering Laboratory ... 

In Mechanical Engineering Laboratory .. 

In Steam and Hydraulics Laboratory .. 
In Physics Laboratory 

In Library ............ . 
J anitar Service ....... . 
Miscellaneous work about the College .. 

. $400.62 
293.87 
119.38 
55.32 
39.59 

... 101.96 
71.26 

475.51 

Total from direct employment by the College. .. .... $ 1.557.51 
Employment in the Municipal Light Plant and other City depart­

ments (Public Works Scholarship): 

Grand Total ..... . ........... . 

TRAVEL SCHOLARSHIP PRIZES 

783.07 

. ... $ 2.340.58 

A friend of the College who believes in thc cclueativc 

value of travel has established two scholarship awards 

to be known as the Junior and Freshman Travel Scholar­

ship Prizes. 

The Junior Pri7.e, consisting in ample prol'ision for 

a trip to Europe, is awarded OIl each commencement day 

to the member of the Junior class having the best record 

in scholarship for the Sophomore and Junior years. This 

pri7.e is $750 cash. III 1915 this prize was divided be­
tween Mr. Robert Norman Allen and J\f r. Jesse 'Villiam 

:\fonroe DuMond, and on account of the European 'Val' 

their time was spent in the United States and Canada. 
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The Freshman Prille, 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 

year. This prLr.e is $250 cash. The winner of this prize 
in 1915 was Mr. Reginald Coles. 

The FaeuIty, 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 madc 

in any case when the Faculty deem the record insufficient 

to .i ustify 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 further:ll1ee of public speaking, established in 1912 

the Conger Peace Prille. The income from one thousand 

dollars is gi\·cn annually as a prize for the composition 

and delivery in public of the best essay on some subj ect 

related to the peace of the world. The general prepara­

tion for the contcst is made in the English work of tbe 

second semester of the Sophomore year, as described Oil 

page 1 ()7. The winner of this prille in 1915 was Mr. 

Alexandcr Askenasy. 

EXTENSION COURSES 

In co-operation with the citizens of Pasadena, the 

College offers each year, at a merely nominal fee, exten­

sion courses in science, litnature, and music, the scientific 
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series being givcn in conjunction with tIle Solar Observ­

atory of the Carnegie Institution of ·Washington. These 

courses now have the invaluable assistance of the Pasll­

dena :Music and Art Association. During the last few 

years thc following speakers and subj ects have been in­

cluded in the Throop Extension Courses: 

SCIENTIFIC 

Theodore Roosevelt: "A Zoological Trip through Africa." 
Director George E. Hale, of the Mt. Wilson Solar Observa­

tory: "The Work of the Solar Observatory;" "Solar Vortices 
and MRgnetic Fields;" "Recent Work on Mt. Wilson;" "The 
Earth and the Sun as Magnets;" "\Vhirlwinds and Sun-Spots." 

Prof. J. C. Kapteyn, of the University of Groningen: "The 
Distribution of the Stars in Space;" "The Trees as Weather 
Recorders." 

President G. Stanley Hall, Clark University: "Borderland 
Psychology." 

President David Starr .Tordan, Leland Stanford .Tunior 
University: "The Conservation of Our Fisheries." 

Dr. Frederick H. Seares, of the Mt. 'Vilson Solar Observa­
tory: "Variable Stars." 

Dr. Walter S. Adams, of the Mt. Wilson Solar Observatory: 
"Some Applications of Spectrum Analysis." 

Dr. Arthur S. King, of the Mt. 'Viis on Solar Observatory: 
"The Spectroscope in Modern Science." 

Mr. Ferdinand Ellerman, of the Mt. Wilson Solar Ohserva­
tory: "Photography in Astrophys\eal Worl •. " 

Dr. Wilfred T. Grenfell: "Labrador." 
Dr. Charles E. St .. Tohn, of the Mt. \Vilson Solar Ohserva­

tory: "The Sun Under Investigation," "The New Astronomy." 
Dr. Henry S. Carhart: "Electricity and Matter." 

MUSICAL 

Miss Alice Coleman: Lecture Recitals on "Beethoven and 
Schumann," "Chopin and Liszt," "Modern Composers," "Classic 
Forms in Pianoforte Composition," "Development of Modern 
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Lyric and Dramatic Forms:' Three Chamber Concerts (with 
the Brahms Quartette). 

Madame Ernestine Schumann-lleink: Concert Recital. 
Harold Bauer: Pianoforte Recital. 
The Flonzaley Quartette: Concert Recitals. 
Madame Marcella Sembrich: Concert Recital. 
Josef Lhevinne: Pianoforte Recital. 
Gabriel Isaye and Jean Gerardy: Concert Recital. 
Alma Gluck and Efrem Zimbalist: Concert Recital. 

LITERARY AND GENERAL 

Dr. Ernest Carroll Moore, Harvard University: "Mexico 
and Its Schools." 

President James A. B. Scherer, Throop College of Technol­
ogy: "Shakespeare as a Teacher;" "Christmas at Panama." 

Prof. Clinton K. Judy, Throop College of Technology: 
"\Vordsworth, Coleridge, Keats, and Shelley;" "Tennyson and 
Browning;" ":\Iorris, Swinburne, and the Rossettis." 

Mr. Charles Zuehlin: "The Twentieth Century City." 
Mr. Hamilton Holt: "The Federation of the \VorId." 
Dean George ,\. Damon: "The Pasadena of the Future." 
President Henry S. Pritchett, of the Carnegie Foundation: 

"Politics as a Profession." 
Norman Angell: "America and the World-State." 
Dr. Richard Burton, University of Minnesota: "The Return 

to Dickens;" "The Modern Drama;" "Latter-Day Novelists;" 
"Robert Louis Stevenson." 

1)1'. Alfr('d 1'\o),('s: Author's Reading. 

THE LIBRARIES 

WEBB LIBRARY 

The tower room of Pasadena Hall, modeled after the 
Radcliffe Camera at Oxford University especially to ac­
commodate a library, is named in honor of Mr. vVilliam 
E. Webb of New York. 

This room contains a research collection, and the 

special library of the Dcpartment of Chemistry. Thesc 
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collections include files of the leading engineering, chem­
ical, and other technical journals, both American and 
foreign. 

THE GENERAL LIBRARY 

The general library is conveniently located on the 

main Hoor of Pasadena Hall, and contains a collection 
especially adapted to the needs of a college of technology. 

\Vhile 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 teelmical journals, including many 

foreign publications, with a careful selection of the 

leading reviews. 

Class work in Current Technical Journals is described 

on page 116. 

STUDENT ORGANIZATIONS AND SOCIAL AFFAIRS 

The Associated Students exercise general supervision 

over matters of undergraduate concern, in co-operation 

with the Faculty (sec page 36). One or two clubs 

founded on the principles of good fellowship and mutual 
helpfulness have been organized under authority of the 
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College. There is also a glee club and orchestra. A 

student brandl of the American Institute of Electrical 
Engineers was organi>led in 1911, and a -similar branch 

of tbe American Socicty of Mechanical Engineers in 

191'1. "The Throop Tech" is issued monthly by the 

Associated Students. 

Health is made a matter of fundamental and personal 

concern, the By gienic Adviser and the Physical Director 
c.xercising watchful care to prevent overwork or undue 

athletic excrtion. \Vholesome forms of athletics are 

heartily encouraged, the delightful climate of Southern 

California affording ullusual opportunity for out-of-door 

sports; but the College is steadily resolved to treat ath­

letics as a means to an end, instead of permitting sport 

to becomc an cnd in itself and thus to COil fuse or obscure 

those seriolls aims tlwt alone justify the cxpense, in both 

time alld llloney, of a college career. In other words, 

while the Faculty cneourage a proper participation in 

social and athletic activities, it should be noted that the 

daily work of the College is so important, and the stu­

dents so occupied, that hut little time can be given to 

preparation for intercollegiate games involving out-of­

town trips. 

EXPENSES 

Tuition is $150 a year, payable in two equal install­

ments, one at tile beginning of eaell semester. There is 

also a fee of $1 a year for locker rental, and upon grad­

uation a diploma fcc of $10. There are no other fees, 

but students arc charged the actllal cost of breakage, 

loss, and waste of laboratory materials and other prop­

erty of the College. 
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The cost of supplies and of books, most of which will 

be useful in bter professional practice, ranges from $,J,5 
to $50 the first year, the larger part of which is required 

the first semester, and from $15 to $20 a semester there­
after. 

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 by the Faculty 

Council; nor is any refund allowed for attendance equal­

ing or exceeding three-quarters of a semester. All rc­

funds are subj cd to a discount of 20 per cent. 

DORMITORY 

The College has provided on the campus a modern 

clorlllitory, of California bungalow type, two stories ill 

height, with large, airy, and well-lighted rooms for about 

sixty studcnts--several of the rooms having sleeping 

porches-and with attractive dining room, living room, 

and recreation rooms. A plan of co-operative manage­

lIlent between the College and the students has been 

adopted, in accordance with which the Collcgc rents the 

rooms to the students and is responsible for their care, 

while the meals are under the control of the students 

themselves tlJrough the student manager, the dining 

l'oom being managed as a co-operatil'e club. Table board 

is furnished to the students living in the dormitory, and 

to other students and members of the Faculty as well. 

Uoom rents average $60 for the academic year, the 

minimum being $t5 and the maximum $85. The cost of 

table board is about $,1<.50 a week. 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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A few students have "boarded themselves," but such 
a plan of living is not generally recommended. Some 

secure board and lodgings in exchange for a few hours 
of daily labor. Many opportunities are found for partial 
self-support, besides those offered by the Public 'W orks 

Scholarships. (Sec page 39.) 

A resolution of the Board of Trustees provides that 
in no case shall more than ten students be domiciled 
together in any quarters except the College Dormitory. 
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The courses offered by the College include Electrical. 

Mechanical, Civil and Chemical Engineering, Chemistry, 
Engineering and Economics and othcr Gencral Courses, 
all leading to the degree of Bachelor of Science. 

ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING 

N carly a ccntury ago Tredgold defincd 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 
these three branchcs of engineering. Narrow special­
ization on the part of undergraduates is not encouraged 
for the reason that necessary fundamental subj ects would 
be omitted thereby and such specialization often might 

be misplaced. The desire is rather to lay first a broarl 
and deep foundation in the subjects forming the basis of 

engineering. After two years devoted to thorough prep­
aration in such subj ects as Mathematics, Physics, Chem­
istry, Drawing, English, and German, French or Spanish, 
the student may differcntiate according to his aptitude and 

ambition. Students whose chief interest is in the applica­
tions of electrical energy will take Electrical Engineering; 
thosc who are interested in other forms of power and ill 

the design of machinery will take Mechanical Engineer­
ing; those whose aptitude lies iu the field of construction 
will take up Civil Engineering. The professional courses 

in these three branches necessarily diverge more or less 
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in the latcr years, each laying particular emphasis on 

problems pcclllinr to itsclf. On the other hand, thcre are 

many cngineering sllbj cds in the advanced years com­

mon to aJl three branches, for the Electrical, :Mechanical, 

and Civil Engincering students all take courses in Sur­

veying, Mechanism, Applicd .M echanies, Strength of 1\1 a­

terials, Hydraulics, Structural Design, Electrical En­
gineering, Heat Engines, City Planning, and Public Utili­
ties. It is the aim of the curriculum during the last two 
years to link up and definitely correlate the different 

fundamental studies with their varied applications to en­

gineering science. Schedules of these courses are printcu 

Oll pages GO-G3. 

CHEM.ISTRY AND CHEM.ICAL ENGINEERING 

The courses in Cllclllistry and in Chemical Engineer­

ing prepare men to conduct those manufacturing processes 
tlmt deal with the production of materials of various 

kinds-suell, for example, as petroleum products, cements, 

sugar, paper, ruLlwr, leather, drugs, and chemicals. The 

courses im·lude, in addition to the usual studies in the 

humanities and in physics, mathematics, and drawing, a 

thorough training in the various Lranehes 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 l\Ieehanical and Elec­

trical Enginecring, while the Chemistry course affords a 

more thorough knowledge of chemistry and physics, and 
gives a more extended training in chemical research. The 

studies in .Mechanical and Electrical Engineering in­

cluded in the Chemical Engineering course, while hardly 

extended enough to enable the graduate of that course 
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to design complicated machinery, will greatly assist him 
in operating such machinery, in handling mechanical and 
electrical powcr, and in directing the construction of the 
simpler forms of apparatus used in chemical industry. 
The additional 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 carryon the industrial research which is 
essential to the development of chemical industries. 

These courscs at Throop College may be expected to 
contribute in an important way to the development of the 
manufacturing industries of the Pacific Coast by training 

men who are competent to direct them. That such a devel­

opment is bound to take place on a large scale in the near 
future seems highly probable, by reason of the remoteness 
of this section from the manufacturing centers of the East, 
by reason of the cheapness of power, obtainable either 

from the combustion of oil or from the utilization of 

water, and because of the increased labor supply, which 
the Panama Canal will make available. 

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 

universities. 

Descriptions of the subj ects of instruction and of the 
chemical equipment are given on pages 87 to 94 inclu­
siye. For the language requirement in the chemical 

engineering and chemistry courses, see foot note (1), 
page 60. 

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

application to the Recorder. 
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ENGINEERING AND ECONOMICS 

This course is not to be confused with the conrses ill 

commerce offered by various universities and colleges. 

Engineering is its basis, students taking four-fifths of 

the subj eds offered in the Engineering courses described 
on JlIlg'CS 60-63, the remllindcr of tlwir time being de­

voted to a seientific study of the principles of commerce 

and industry, It is designed to provide Ildegnate 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 mrmu­

facturing and transportation enterprises, rather than for 

specialized enginccring, 

The course includes (1) the instrudion common to all 

courses, in literature, science, and mathematics; (2) an 

assignment of engineering studics in one of the thrce 

groups: Electrical, ?I[echanical, or CiYil Engineering; 

and (3) a selected group of suhj eets in economics and 

business, The subj ects in group 3 may be bricfly 

describcd as follows: 

Economics, being fundamental to all tl1at follows, pro­

vides a general survey of tIle principlcs governing the 

production, distribution, and consumption of wealth; while 

the study of Economic History acquaints the student 

with economic problems and forces as affecting the devel­

opment of the United States of America, Business J~aw 

is designed to provide such knowledge of the law as will 

give a general understanding of legal rights and duties 

in ordinary circumstances and will Jead to precautionary 

measures, whenever business may thrcatcn to depart from 

tried routine, so as to avoid the expense and trouble aris­

ing from a fully developed emergency, Instruction in 
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Banking and Sccurities, Accounting and Statistics, Trans­

portation, Taxation, and Cost Accounting dcals thor­

oughly with the broad outlines and fundamcntal principles 
of these several subj ects. 'Thc work in Commercial Organ­

ization aims to ground students in the principles under­

lying modern business as illustrated by concrete examples 
offered by an examination of typical American industries; 

while that in Industrial ~Ianagement involves a consid­

eration of the present tendencies of industrial organiza­

tion, its forms and problems, together with a critical study 

of the rccent applications of system. Students will be 

required to inspect well-organized factories and business 

establishments and to prcparc written reports thercon. 
The lectures in Psychology and Ethics will deal with thc 

fact that a knowledgc of men is the most important cle­

ment in education, and that in the relations of lIlen per­

fcet honesty is the only basis of real success. 

This course in Engineering and Economics is one of 

the General Courses, and leads, like all others, to the 

degree of Bachelor of Science. 

The schedule of this course IS given on pages 66 and 

67, following. 

GENERAL COURSES 

General Courses arc provided primarily for those who 

may desire a thorough collegiate education in which 

science predominates, but witl] a generous admixture of 

other cultural studies, all of wllieh are pursned according 

to the standards and with the thoroughness of a profes­

sional school. They also afford an opportunity for 

"enTal other classes of students: those who may desire 

to engage in scientific research, those who plan to be-
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(,ollie teachers of science, and those who may dcsi re SOllie 

scicntific preparation for a busincss carccr. 
Studcnts in Gcneral Courses must take a 11 the re­

quired work common to all courscs, in add ition to their 

llIajor snh.i ect. TIle remaindcr of t heir work is pre­

seriptive, varying in accordance with their rcspedive 

plans and requirements. This work 11111SI" hr' arranged 

subject to the approva l of the Faculty so as to form a 
consistent whole. 

GENERAL PLAN 

Throop Collegc sets applied scicnces a t the center of 

it~ curriculum, but surrounds thcsc with a border of es­

"ential llllman itics. Architecturally, this emphasis is ex­

prcssed by Al exander 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 ar e indeed most 

practical [lnd nccdful. It believes that the English 

language is the chief tool in the cnginccr's kit; and re­

quires four yca l's' study of it, instead of the one-year 

r equircmcnt of most engineering courses clsewhere. It 
bclicyes that thc young cngineer must also know at least 

one continental language, with its appropriate background 

of hi story, br sidcs American history and civics and busi­

ness law. It hf'lieves that his first object should be serv­

iceable citi;-.rnship, and that in this direction he has an 

unusual Cllllllc('- as a "civic enginccr," as has been said. 

It has no ('!relives, hut many "prcscriptives," appointed 

accordin g' t.o im!i,"idnal talents or needs . It has one in­

!'tl'lIetol' for c,"cry g-rollp of six students, and gives 

lllilch Ilttcntioll to research. It requires fifteen units for 

admission and four years of ha rd work for graduation. 
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It is not a place for boys to play, but for men to work in. 
Among the agencies for imparting culturc to the 

novitiates of science are to be reckoned the open 
courses in literature, music, and art so generously sup­
ported by the College and by patrons of the Pasadena 
Music and Art Association. To his acquirements the 
student may thus add appreciations. It is not possible 
or even desirable that he know the technique of music 

or thc trick of art, but as an educated man he should 
know the difference between Turner and Dore, Beethoven 
and Sousa. In other words, he should know how to appre­
ciate music and art, and the appreciation of good music 
and art is almost altogether a matter of familiarity. 

Through opportunity of frequent acquaintance with the 
masters and the masterpieces, adequately interpreted, a 
youth may acquire those appreciations that form the very 
luxury of culture. 

A member of the Board of Trustees of TIlroop College 
has said: 

"It is a practice in which educational critics sometimes 
indulge, to contrast science and art as opposed by their 

very nature to one another. Science is stigmatized as 
tIle 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 for­
mula, by substituting for the Parthenon an analysis of 
its curves: in short, by a universal process of dissection 
and destruction which would leave nothing for the imag­
ination to enj oy. 

"But such vicws are based upon a superficial estimate 
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of science, which has much in common with art. Its 
highest conceptions and its greatest plcasnrcs are equally 
those of the imagination, the indispensfI ble source of all 
great advances. Its modes of progress, though they may 
seem mechanical and formal to those who do not look be­
neath the surface, are not more materialistic than the 
brush-work of the painter or the stone-cutting of tlw 
sculptor. Its results, so often regarded as merely 
analytic and destructive, are ill 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 pri­
meval nebula, condensing toward the central sun, and giv­
ing rise to the planets of the solar system. The Parthenon 

itself, even before its walls were demolished and its sculp­
tures 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 conceptions of science arc 
merely express ions of natural pQ.enomena, 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 every direction it has multiplied our per­
ception and enlarged our vision. In distant space it has 
found luminous clouds of exquisi te spira l structure, 

globular clusters of tens of thousands of stars, and re­
volving systems indirectly perceptible by the influence 
of their motion on the nature of light. It has transformed 
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the mud from the bottom of the sea into forms as perfect 

as snow crystals, the skeletons of microscopic beings of 

former ages. It has revealed beneath the green scum of 

stagnant pools the infinitely varied and delicately beau­
tiful creatures of a living world as marvelous as the stellar 

universe. It has pierced beyond this world into the 
atom itself, and shown us thc thousands of electrons, 

whirling in orbits, which in endless combinations form 

systems more varied and complex than their analogues 

among the stars. Even analysis, then, may yield beauty, 

and he who penetrates to the heart of nature will find 

the powers of his imagination and his pleasure in all 

forms of beauty-not least those of literature and art-­

expanding as lie goes." 

PLAN OF INSTRUCTION 

All of the 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 develop cd in lccture 

courses; the acquiring of the tcchnique of expression and 

design in the drafting mom; the nse of instruments of 

precision in the laboratories; training in accuracy by the 

use of field instrumcnts; the importancc of system in 

tcsts of commcrcial equipment; the knowledge of physical 

limitations as shown by the testing of materials; and the 

impetus for original work as emphasized in the experi­

mental laboratories. Thc stm]cnt is cnconraged to use 

the libraries to the fullest extent, flnd particular strcss 

is placed upon acguflintance with contemporary progress 

and practice tllrongh a study of r~ltalogllrs and by special 

courses in current teclmiefll jOllrnals. To develop expres­

sion and breadth of view, advanced students may be 
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required to prepare and dclin'r before the student hody 

stated reviews of reccnt developments and tendencies in 

their fields of study. Before the complrtion 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 asscmblies, as the influence of leading 

personalities is an im-aluahle supplement to its cur­

riculum. The rapid developmcnt of a great industrial 

environment about Los Angeks affords unlimited oppor­

tunities for visits to all kinds of engineering works in 

opcration and in process of construction, to chemical and 

other manuhcturing plants of the latest type, and to 

power honses of modcrn design, while the advancing 

utilization of the rieh natural resonrces of Southcrn 

California affords many valuable examples of the 

methods usrcl 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. 

GRADUATION 

For graduation, :J total of 38·1. units is required. 

Each candi<late for a degree must prepare a thesis 011 

some snbj eet induded in his course, or an account of some 

investigation made by 11im, or an original report or de­

sign accompanied hy a complete exposition. Subj ects of 
these., are nnl1()llllccd hy tIle Faculty at tIle dose of the 

.J unior year, whenever possible, and theses must be sub­

mitted to the Faculty for approml at least a month be­

fore Commencement. All theses and records of work 
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done in preparation therefor, remain the property of thr 
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 Ids Senior year that he has 
attained such a standard may be required to do such ad­
ditional work as shall test }ds ability to reach that stand­

ard, this work to take such form as the Faculty may pre­

scribe. At somc time during bis course the student 

should make practical application of text-book thcories 
by undertaking actual labor connected with his future 

profession; and the ColIege affords !lid in this direction 

by such agencies as the Public 'Yorks Scholarship Fund, 

described elsewhere. Summer work of this character is 

warmly encouragcd, being recognized as an important 
supplement to thc instruction offered at the College. 
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EXPLANATION OF TERMS 

The "subject number" in the following tables refers 

to the description of subjccts bcginlling on page 69. 

The numbcr of units given in each semester 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" denotcs, (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 elcctrical energy take a group of 8u1-

j ects in Elcctrical Engineering. (~): Subj ects assigned 

to a student according to the needs of his probable future 

environment, as in the case of advanced courses in 

Modern Language. (3): Subjects assigned in a special 

case bccause of discovered deficicncies in previous train­

ing. For example, students needing further work in 

English of the type of Course 601-602 may be advised 

to take "Special Composition" or "Spelling" in addition 

to regular sophomore work. 

The year is divided into semesters, beginning in Sep­
tember and February. The normal work of a scmcstcr 

amounts to 48 units in Engineering and General Courscs, 

but when a subject continucs throughout the year the 

units granted for any semester may not be counted toward 

graduation until the subj ect in question is completed. 



SUBJECTS 

ALL COURSES 

FIRST YEAR 

Subject 
Number 

--- -------- ----

Hours per Week I 
Class tory ratIOn 

Labora-I Prepa- Units 

-------~! ----~!~~----~~---

I. FRESHMAN YEAR 

1ST SEMESTER 

REQUIRED 
English .......... . 
French, German or 
Advanced Algebra .... . 
Computation .......... . 
Inorganic Chemistry .... . 
Mechanical Drawing and 

Descriptive Geometry. 
Freehand Lettering ...... . 
rrechnical Problems 
Shop Work ....... . 

PRESCRIPTIVE 
Plane Trigonometry. 
French!, ......... . 
GermanI .. . 
Spanish 1 ........•..... 
Chemistry ........... . 
Freehand Sketching. 

2ND SEMESTER 

REQUIRED 
English ..... 
French, German Of 
Inorganic Chemistry ..... . 
Qualitative Analysis ..... . 
Analytical Geometry ... . 
Mechanical Drawing 

Descriptive Geometry .. . 
Freehand Lettering ...... . 
Spherical Trigonometry2 .. . 
Technical Problems 
Shop Work ... 

PRESCRIPTIVE 
Elementary Analysis. 
French!, ..... . 
GermanI, .... . 
Spanish l , .......... . 
Freehand Sketching. 

G01 
(j/;j, (iD;) 

453 
452 
301 

701 
721 
771 

741 or 742 

451 
651 
671 
691 
30la 
723 

602 
(jiG. GaG 
802 
:lll 
454 

702 
722 
455 
'(-72 

7,11 or 742 

,156 
652 
672 

:; 

2 
Z 
:; 

o 
o 
1 
o 

3 
a 
3 
3 
4 
o 

o 
o 
o 
o 

6 
2 
o 
4 

o 
o 
o 
o 
G 
1 

I I 
3 
4 
2 
2 
:; 

o 
o 
I 
o 

3 
4 
4 
4 
6 
o 

I 6 
7 
4 
4 

, 12 

6 
2 
2 
4 

6 
7 
7 
7 

16 
1 

3 0 3 6 
:; 0 4 7 

! ! ! I ': 
~ ~ g I ~ 

~ ~ : I : 
3 0 ! I ~ 

__ ~ __ I ___ ~ __ l __ ~ __ {_ 

I-If not offered for admission, either French 651-652, German 671-672, or 
Spanish 691-692 is required, and the language thus begun must be Con­
tinued through the Junior year. In the Chemistr,), course two years of 
German are required if French is offered for entrance, but if German is 
offered for entrance one year of German and one year of French are re­
quired. The language requirement for the Chemieal Engineering course 
is the same as for the Chemistry course, except that a year of Spanish 
may be substituted for the one year of French. 

2-1n the Civil Engineering course. 

60 



ALL~COURSES 

SECOND"YEAR 

SUBJECTS 
Subject \_. _II"l1r"per Week _~I . 
Number CI.s ILaboru-l.prepa-lumts 

a S tory ratIon 

II. SOPHOMOHE YEAH 
1ST SEMESTEh 

~----- 'I-~---I-~I-i-

! I REQUIRED 
English ................. . 603 
French, German or Spanish, tiD;', (ill. 
Calculus. . . . . . . . 457 
Physics ......... , . . . . . tOl 
Physical Laboratory. 402 
Mechanism1 ~~ 3 4 ... 
Surveying J :J :.1 •••• 
Machine Drawing~-; 
Shop Workl 2 .. . 
Qualitative Analy8is 1:' .. '\", 

PUESCRIPTIVE 
FrenchG,...... . ....... !! 
GermanH •••.•.••.•..... 
Spanish G •••••••• , •• • ••• 
American Government .. 
Special Composition .. 
Machine Drawing .... 
Freehand Sketching. 

2ND SEMESTE::n. 

REQUIRED 
Argumentation and Public 

Speaking .............. . 
French, German or Spanish 
Calculus ..... . 
Physics ............ . 
Pbysical Laboratory, 
Applied Mechanic;;;l ~ ;;1. 
Surveying3.... . . . .. . 
Machine Drawingl:! . 
Shop Workl e .... 
Quantitative Analysi:;1 ,", 

PRESCRIPTiVE 
FrenchG, ..... . 
Germano ...... . 
Spanishn ..... . 
English ............ . 
Special Composition ....... I, 
Freehand Sketching. 

i 

150 
201 
703 
743 
312 

653 
673 
6D3 
58~ 
611 
705 
725 

604 
(j5S. 67:-.-l, OU?-; 

458 
403 
404 
261 
202 
706 
74-1 
:HG 

654 
674 
(;~H 
G09 
612 
726 

-----.-------.~-.--

t-In Electrical Engineering- COl-use. 
~rn Mechanical Engineering Course. 
:3.-.-In Civil Engineering Course. 
'I-In Chemical Engineering Course. 
;)-Ln Chemistry Course. 
{i-See note 1, page 60. 
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2 
3 
a 
:J 
() 

2 
2 
o 
o 
1 

3 
3 
3 
2 
1 
0 
0 

2 
a 
:1 
3 
o 
5 
2 
o 
o 
1 

:3 
:3 
a 
2 
1 
o 

I g ~ I 

. ~ g I 

~ ~ I 
9 1 

0 4 
0 4 
0 4 
0 2 
0 2 
3 0 
1 0 

0 2 
0 4 
0 5 
0 5 
4 0 
0 5 
3 2 
3 0 
-1 0 

6-9 1 

0 4 
0 4 
0 4 
0 2 
0 2 
1 0 

4 
7 
8 
8 
4 
7 
7 
3 
4 

11 

7 
7 
7 
4 
3 
3 
1 

4 
7 
8 
8 
4 

10 
7 
3 
4 

8-11 

7 
7 
7 
4 
3 
1 



ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING 
THIRD YEAR' 

Subiect 
Hours per Week 

SUBJECTS Number Labora- r Prepa- Units 
Class tory ration 

---'!- --- - -
HI. JUNIOR YEAH 

I 

1ST SEMESTER 

REQUIRED , 
All Courses 

E n glish .... ...... ...... ,. 605 2 0 2 4 
Economics .............. . 551 2 0 

I 
3 5 

St rength of Materials .... . , 252 f 4 0 6 1 g H ydraulics . . ............. , 270 , 
Direct Currents ....... . ... 100 3 0 4 7 
Direct Current Laboratory 101 0 3 

I 
1 4 

Engineering Journals . . ... . 751 , 1 0 1 2 
Eleclrical Engineering I Electricity and Magnetism. 405 1 0 i 2 3 

Electrical Measurements ... 406 1 0 

I 

1 2 
Elect rical Measurements . .. 407 0 2 0 2 
Testing Materials Labora-

tory . . .•...... .. .... . . . 2 61 0 6 0 6 
Graphic Statics ........... 253 0 4 

I 

0 4 

Mechanical Engineering 

Electricity and Magnetism. 405 1 0 2 3 
Testing Materials Labora-

tory ................... 261 0 6 

I 
0 6 

Graphic Statics . ... ... .... 253 0 4 0 4 
Valve Gears and Governors I 152 I 2 1 4 

Civil Engineering 

Highway Engineering .. ... 205 1 0 i 2 3 
Theory of Structures . . ... . 217 3 3 5 11 
Testing Materials Labora-

tory .. . .. .. . . . . . .... . .. 262 0 3 0 3 

2ND SEMESTER 

REQUIRED 
All Courses I English . ...... . .... . .. . . . 606 2 0 2 4 

E conomic History ......... 552 1 0 3 4 
Hydraulic Motors ......... 271 2 0 2 4 
Hydraulics Laboratory ... . 272l 0 6 I 0 ) ~ Hydraulic Machinery ..... 273 

I 
Alternating Currents ...... 102 . 3 0 4 7 
Engineering Journals ...... 752 1 0 1 2 

Electrical Engineering 
Alternating Current Labo-

ratory .... .. . . . . ....... 103 0 6 0 6 
Thermodynamics . . . . ..... 160 2 0 2 4 
Machine D esign ...... ... . 153 2 4 2 8 

Mechan ical E ngineering 
Alternating Current Lab-

oratory .. .. ....... . ... . 103 0 6 0 6 
Thermodynamics .. . . .. ... 160 2 0 2 4 
Machine Design ... . .. .. .. 153 2 4 2 8 

Civi l Engineering 
Theory of Structures ...•.. 218 3 0 5 8 
Railway Surveying and 

206 3 S 6 11 Engineering ............. 
Electrical Laboratory .... . 143 0 S 1 4 

I-For prescrIptIve courses see page 68. 
62 





CHEMISTRY AND CHEMICAL ENGINEERING 

THIRD YEAR' 

I Subject 
Hours per Week 

SUBJECTS Number I Labor,;=- Prepa- Units 
I Class tory ration 

III. JUNIOR YEAR 
)---
I 

1ST SEMESTER 

I 
REQUIRED I 

Both Courses 
I English .................. 605 2 0 2 4 

Economics ............... 551 2 0 3 5 
Organic Chemistry ..... . .. 351 3 0 5 8 
Organic Chemistry Lab-

oratory ................ 353 0 6 0 6 
Theoretical Chemistry ..... 331 3 0 5 8 
Theoretical Chemistry Lab-

oratory .. " ............ 333 0 3 2 
Chemical Engineering 

Strength of Materials ..... 252 ( 4 0 6 j g Hydraulics ............... 270 
Testing Materials Labora-

tory ................. 262 0 3 () 3 
Chemistry 

PHESCRIPTIVE 
Quantitative Analysis .. 317 0 6-12 0 6-12 
Electricity and Magnetism 405 1 0 2 3 
Electrical Measurements 

and Methods ........... 406 1 0 1 2 
Electrical Measurements ... 407 0 2 0 2 
Mineralogy 525 1 2 1 4 

2ND SEMESTER 

REQUIRED 
Both Courses 

English ....... . .... 606 2 0 2 4 
Economic History .. 552 1 0 3 4 
Organic Chemistry ........ , 352 3 0 5 8 
Organic Chemistry Labora-

T~~~:';t'i~~i ·Ch~;';i~t~y.: : : : I 354 0 6 0 6 
332 3 0 6 9 

Theoretical Chemistry Lab-
oratory ................ 334 0 3 2 5 

Technical Analysis ....... 321 1 3 2 6 
Chemical Engineering 

Machine Drawing ...... 706 0 3 0 3 
Thermodynamics ...... 160 2 0 2 4 

Chemistry 
PRESCRIPTIVE 

Quantitative Analysis. 318 0 6-12 0 6-12 
Applied Heat . . ........... 410 1 3 3 7 
Geology .. 526 2 0 2 4 

I-For Hrst and second year schedules of these courses see pages 60,61. 
For other prescriptive courSPf; see page 68. 
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CHEMISTRY AND CHEMICAL ENGINEERING 

FOURTH YEAR' 

Subject 
Hours per Week 

SUBJECTS Number ,---- I LaboraTprepa.- Units 
I Class tory ration 

IV. SENIOR YEAR 

----j--

1ST SEMESTER 

REQUIRED 
Both Courses 

English . . 607 1 0 2 3 
Psychology 'aY{d 'Ethics: .. 590 1 0 1 2 
Accounting . ............. 561 2 0 2 4 
Theoretical Chemistry .. . 335 2 0 4 6 
Theoretical ChemiHtry 

Laboratory ... ..... 336 0 2 3 
Research Reports .... 763 1 0 2 
Thesis ..... ........... 800 6 

Chemical Engineering 
Direct Currents .. ......... Ii 100 3 0 4 7 
Direct Currents Laboratory j! 101 0 3 1 4 
Indus~rial Chemi:;,try . I 371 3 0 3 6 
Techmcal AnalysIs ....... '[' 322 1 3 2 6 

Chemistry ; 
PUESCHIl'TIVE 

rrechnical Analysis ..... ,. 322 1 3 2 6 
Food Analysis ........... '1 323 0 6 0 6 
In.dustrial Chemistry ...... 371 3 0 a 6 
DIrect Currents and . .. .... 100 3 0 4 7 
Direct Current Laboratory 101 0 3 1 4 

or 
Technology of Petroleum .. 361 3 2 

2ND SEMESTER 

REQUIIlED 
Both Courses 

English ............ 608 1 0 2 3 
Modern Europe .. 587 2 0 3 5 
Business Law ...... 575 2 0 2 4 
Research Reports .. .. 764 1 0 1 2 
Thesis ............ .... 800 18 

Chemical Engineering 
Alternating Currents .. 102 3 0 4 7 
Electrical Laboratory. 143 0 3 1 4 
Industrial Chemistry. 372 3 0 3 6 

Chemistry 
PRESCRIPTIVE 

Food Analysis . ....... 324 () 0 6 
Industrial Chemistry ..... 372 :l 3 6 
Technology of Petroleum. 362 1 2 6 

or 
Alternating Currents ...... 102 3 4 7 
Electrical Laboratory ... 143 0 1 4 

I-For other prescriptive courses see page 68. 
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ENGI NEERING AND ECONOMICS 
THIRD YEARl 

SUBJECTS 
Subject 
Number 

Hours per Week I 
------.L"abora- Prep a- . Units 

Class tory ration 
------------1 -----1---- ----------

Ill. J UNIOR YEAR 

1ST SEMESTER 

REQUIRED 
English .. .. . .. .. . ••. . ... . 
Economics ....... . .. .... . 
Strength of Materials . . .. . . 
Hydraulics .............. . 
Direct Currents ...... ... . . 
Direct Current Laboratory 
Testing Materials Laboral 

Ac~~J~ti~'g": :".',:::: :::: :1 
Statistics . ............... : 
Engineering Journals . .. .. . 

P UESCHIPTIVE 
Electrical Engi neering I 

E lectricity and Magnetism 
Graphic Statics ...... . . .. . 
~fechanical Engineering 

Valve Gears and Governors 
Graphic Statics ....... .... ! 

Civil Engineering j 
H ighway Engineering ..... 
Graphic Statics ... 

or 
Theory of Structures. 

2ND SEMESTER I 
REQumED 

English ........ . ...... . 
Economic History .. . ...... ! 
HydrauliCS Laboratory .... ' 
Alternating Currents . .... . ' 
Electrical Laboratory ... . 
Thermodynamics ....... . 
Banking .. . . ....... .... . 
Securities .... . ...... . . . . 
Business Law ... ... ... . . . 
Engineering Journals .... . 

P RESCRIPTIVE 
Electrical Engineering 

Machine Design ... .... . . 
' or 

Hydraulic Motors ... . . .. . 
Hydraulic Machinery .... . 
Mechanical Engineering 

Machine Design ...... .. . 
or 

H ydraulic Motors ..... ... . 
H ydra ulic Machinery .... . 

Civil Engineering 
Theory of Structures ... 

or 
Railway Surveying and 

Engineering. . ......... . 
or 

Hydraulic Motors ... . . .. . . 
Hydraulic Machinery . . ... . 

605 
551 
252 I 
270 ) 
l OU 
101 

262 
563 
553 
751 

405 
253 

152 
253 

205 
25a 

217 

606 
552 
272 
102 
143 
160 
565 
566 
576 
752 

153 

271.1 
273 5 

153 

2711 
273 f 

218 

206 

2711 
273) 

2 
2 

4 

3 
o 
o 
:I 
1 
1 

1 
o 
1 
o 
1 
o 
3 

2 
1 
o 
3 
o 
2 
2 
1 
2 
1 

2 

2 

2 

2 

3 

3 

2 

o 
o 
o 
o 
3 

:l 
o 
o 
o 

o 
4 

2 
4 

o 
4 

3 

o 
o 
3 
o 
a 
o 
o 
o 
o 
o 

4 

3 

4 

3 

o 

3 

3 

2 
3 

6 
4 
1 

o 
a 
1 
1 

2 
o 
1 
o 
2 
o 

2 
3 
o 
4 
1 
2 
2 
1 
3 
J 

2 

2 

2 

2 

5 

2 

I-For first and second year schedules of this course, see pages 60, 61-
For other prescriptive courses see page 68. 
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ENGINEERING AND ECONOMICS 
FOURTH YEAR ' 

- - ----.. -, .. ----------~- --

Hours per Week 

S UBJECTS I
I.. Subject , Number 

Class 
Labora- i Prepa- Unit 

tory ration 
----------1-----1---------
IV. SENIOR YEAR 

1ST SEMESTER i 
REQUIRED I 

English ... . ............. . 'I .. . 

~~br~O~fiM~: ~~hi~~: : :: . 
Commercial Organization.. ; 
Industrial Management.. . . I 
Business l .. aw . ............ I 
Transportation ...... ... . _ I 

Engineering Journals . . .. . . 
Thesis . . ....... . ..... ... ' 11 

PRESCRIPTIVE t· 

Electrical Engineering \ 

AI~i;~.".ti~g .~ur~~~t. ~~~l~: 'I .. 

Alternating Current Labo-
ratory . ... . .. . ......... I 

M echanical Engineering I.' 

Steam Laboratory ....... . 
Thermal Prime Movers .. . . 

Civil Engineering 
Irrigation and Water 

Supply ... .. . .. . .. ..... , 
Sewerage and Drainage ... ' 1 

or 
Reinforced Concrete ... .. .. 1 
Structural Design . ..... . . I, 

2ND SEMESTER 

REQUIRED 
English .. . .. ....... . .... ' 1' 
Modem Europe . . ........ ! 
City Planning ... .. ... .... ' 
Commercial Organization ... ~; 
Industrial Management .... I 
T axation . ..... . ... .... .. . 
Cost Accounting .. , ...... . 
Engineering Journals . .... . 
Thesis . .. . ......... ...... I 

PRESCRIPTIVE I! 
Electrical Engineering I 

Power P lant Engineering .. 
Electrical E ngineering Lab- ' 

M!:i~~r~ai E~gi~;e~;i';g .. \': 
Machine Design . . .... .. . . . 

M~!'s~~~c~~ ~~ . . ~~gi.~~r~~~ !1 
Civil Engineering ! 

Power Plant Engineering. 'I 
Railway:Su:~eyiJlg and ! 

Engineering, ............ ' 
or i 

Hydraulic Motors ........ '1 
Hydraulic Machinery •..... 

607 
590 
225 
581 
583 
677 
685 
753 
800 

104 

105 

165 
161 

216 
209 

219 
221 

608 
587 
226 
5R2 
584 
554 
564 
754 
800 

163 

107 

153 

155 

163 

206 

271 } 
273 

1 
1 
1 
2 
2 
2 
2 
1 

3 

o 
o 
4 

3 
2 

2 
o 

1 
2 
1 
2 
2 
1 
2 
1 

3 

o 
2 

1 

3 

3 

2 

1-For other prescrIptive courses see page 68. 
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3 

4 

4 

o 

3 

3 

2 
1 
1 
8 
3 
3 
2 
1 

6 

o 
2 
6 

5 
4 

4 
o 

2 
3 
1 
3 
3 
1 
3 
1 

3 

o 
2 

1 

3 

5 

2 

B 
2 
2 
6 
6 
6 
4 
2 
3 

9 

6 

8 
10 

8 
6 

6 
9 

3 
5 
2 
5 
5 
2 
5 
2 

10 

6 

8 

8 

6 

6 

11 

7 



PRESCRIPTIVE STUDIES 1 

THIRD AND FOURTH YEARS 

Hours per Week 

SUBJECTS 
Subject 
Number 

Class tory ration 
LabOra-j Prepa- Units 

---------- -----1---------

III. JUNIOR YEAR II . 
I I 

1ST SEMESTER 1 

Differential Equations .. ... I 459 2 0 
Municipalities. ... . . ,~8.c,99 1 0 
Advanced French II .... "'1 u 2 0 
Advanced German II. ... , . G7~ 2 0 

Eif~~:~~~~. ?e.~t~.r~. ~~~e.r~~1 fi09 2 
Mineralogy, ....... , ... , . 525 1 
Chemistry (see pages 89-91) 1 

2ND SEMESTER 

Applied Heat, ..... . 
Differential Equations ... . . 
Least Squares ...... ..... . 
Advanced French II. ..... . 
Advanced German II ..... . 
Geology ..... ,.,. 'oa 01\ 
Chemistry (see pages V"-"'J 

IV. SENIOR YEAR 

1ST SEMESTER 

Applied Optics ...... ' 
Advanced Calculus ... . 
Advanced French III.. . , 
Advanced German III.. , .. 
Electrical Communication. 
Geology .. 

2ND SEMESTER 

Advanced Calculus . . 
Advanced French III.. ... . 
Advanced German III.. ... I 
A~~~~c:d ~lectrical E.~gin~l. 

410 
460 
461 
660 
680 
526 

412 
463 
661 
681 
108 
527 

464 
662 
682 

109 

1 
2 
2 
2 
2 
2 

1 
2 
2 
2 
2 
2 

2 
2 
2 

2 

o 
2 

3 
o 
o 
o 
o 
o 

3 
o 
o 
o 
IJ 
o 

o 
o 
o 

o 

4 
1 
3 
3 

2 
1 

3 
4 
3 
3 
3 
2 

3 
4 
3 
3 
3 
2 

4 
3 
:l 

I-Any study not required in a course may be treated as prescriptive. 
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mrlirriptiOtl of ~uhlrdli 

INDEX 

Subjects 
I'~lectric:-d :B~llgineering 
l\lcchanieal Engineering _ ......... _ .. _ .... __ 
(1ivil gngineel'ing ".'__ _ ______ . ___ .. 
.. \ pplicd l\fechanics and I-Iydraulics 
Cllemistry; Chemical Engineering ___ _ 
1)11Y8ic3 
:'ITathematics .... ............................... . 
GeologT ---- ----------_ ... ----
1<:('nlI0mies nn(l B11siness Adn1inistratiolL 
J<~ngli:: .. ;h LallgUag-C ana T~iteratl1rC'_ .. 

Arg-1l111Pntation 8n(1 Pllhlie Speah:ing ... 
11"'rencll, Gf'l'lnan, and Spanish .. 
nrawinp; 
Shop Instruction 
Cu]]a tor,,1 Sub.iects 

ENGINEERING 

Subject 
Numbers Page 

........... 100-149 69 
.150-200 75 

.......... 201-250 79 

........ _ .... __ 251-2!19 S') 
...... 300-400 87 

.401-4,,0 90 
451-[,00 98 

__ .Ji.3!i-[i:;O 101 
....... ""l-GOO 102 

601-6:;0 10f; 
. ..... (;04 107 
..... .liiil-700 ] O~, 

.701-nO ]1:: 
___ .... 7:~1-7~O 11G 

.... 751-790 11G 

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 subj eds upon whieh 
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. DIRECT CURllENTs.~Theory and practice of direct cur­
rent machinery, and measuring instruments. Numerous proh­
lems are solyed. Text: Elements of Electrical Engineering, 
Franklin and Esty, Vol. 1. Required in Electrical, Mechanical 
and Civil Engineering courses, first semester junior year, and 
in the Chemical Engineering COUl·se, first semester, senior year. 

(7 units) 

101. DIRECT CURRENT LAIlORATOlly.~Uses of measuring in­
struments, determination of direct current machinery char-
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acteristics, efficiellcy tests, and the operation of direct currcnt 
motors and generators, singly and in multiple; arc lamp opera­
tion. Required in Electrical, Mechanical, and Civil Engineering 
courses, first semester, junior year, and in the Chemical En­
gineering course, first semester, senior year. (4 units) 

102. EI.E1HE><T,\RY AI.TERNATING CURRENTs.-Elementary 
study of alternating currents by analytical and graphical meth­
ods. Measuring instruments; inductance and eapacity, har­
monie electromotive force and harmonic current; problems of 
reactive circuits; resonance; problems of coils in series and 
multiple; single fwd polyphase alternators; single and poly­
phase systems; synchronous motors; simple rotary converters; 
transformers; induction, and single phase motors. l'\ umerous 
problems are worked. Text: Elements of Electrical Engineer­
ing, Franklin and Esty, Vol. II. Required in Electrical, l\J e­
chanical and Civil Engineering courses, second semester, junior 
year, and in the Chemic-nl Engineering course, second semester, 
senior year. (9 units) 

103. ALTEItNATING CUItItENT LAlloItATOIty.-Supplementary to 
1Oz. Three wire generators and systems; analysis of character­
istics, determination of efficiency regulation and rating, and 
other tests on alternating current generators, motors ane! trans­
formers; calibration of indicating: and recording meters. Re­
quired in Electrical and Mechanical Engineering courses, second 
semester, junior year. (6 units) 

104. ALTERNATING CUItRENT A><ALYSIs.-Advallced study of 
the magnetic and electric eircuits; problems of the electro­
static and electromagnetic fields; study of magnetic materials, 
solution of problems involving the symbolic method and com­
plex notation; analysis of electromotive force, and current, 
nonsinusoidal wave forms; use of the oscillograph. Required 
in Electrical Engineering courses, first semester, senior year. 

(9 units) 



ELECTRICAL ENGINEERING 71 

105. ALTERNATING CURRENT LAJIOIlATOIly.-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 semester, senior year. 

(6 units) 

106. Eu;cTluCAL ENGINEmUNG.-Thc electric railway, pre­
liminary investigation, determination of equipment, locatiou and 
design of sub-stations, use of storage batteries, comparison of 
alternating and direct current systems; the transmission line, 
determination of economic voltage and other problems involved, 
line protection; elementary transient phenomena; corona. Re­
quired in Electrical Engineering courses, second semester, senior 
year. (10 units) 

101. ELECTRICAL ENGINEERING LAIlOItATORY AND DESIGN.-­
The design of some electrical apparatus, the data for which 
are obtained from tests made on machines in the laboratory. 
Rcquired in Electrical Engineering courses, second semester, 
senior year. (3 units) 

lOS. EI,ECTIlICAI, COMMUNICATION.- A study of the clements 
of telephone, telegraph, and call systems. l'resniptive, first 
semcster, senior year. (5 units) 

109. ADVANCED ELECTRICAL ENGINEEIUNG.-A detailed studJ 
of circuits, including advanced work in wave propagation and 
transient phenomena in electric conductors. Prescriptive, second 
semester, senior year. (5 units) 

no. INDUCTION MACHINEs.-An advanced study of the sta­
tionary transformer, with special emphasis upon problems of 
multiple operation which involve problems of polypbase pularity, 
togetber with single and polyphase multiple circuits; theory and 
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operation of the illdndion motor; sinp;lc phase alternating cur­
rent motors. He'll/ired in Elcdrical Enginccring courses, first 
sClllcster, senior year. (6 units) 

lIZ. ELEC'l'UIC LTGII1'IXG AXD POWEU DIs'l'uIHu'l'wx.-Eleetric 

disll'ii>utioll alld wiring; calculation of simple alternating cur­
relit circuits; installation an<1 operation costs and selling; price 
of electric power. Required in Elcctrieal and Mechanical En­
giIH'ering courses, nrst semester, senior year. (5 units) 

14.3. EUlCTlllCAL LAlloltAToR¥.-Abridged study of alternat­
ing current laboratory similar to 10:l, Imt adaptcd to the needs 
of Civil ancl Chemical Eugineering students. Hequired in the 
Civil Engineering course, second semester, junior year, and in 
the Chemical Bngincering course, secour] semester, senior year. 

(4 units) 

[SEE .HSO SUB.J ECTS 1.';0, 1.,:3, lGO, J 63, 171, 11;), (?OI, (J.'!5, '2'26, 

251, :252, 2:>3, 26], CJ70, 271, 0'72, A~D 273.J 

ELECTRICAL ENGINEERING EQUIPMENT 

The apparatus has been so installed as to permit the 

arrangement of l!ile lauoratories as a system of power dis­

triuution if desired. Nearly all the machines used for 

testing purposes arc of onc rating, that is, the motors 

arc 1 () horse-power and the generators h:\\'e a capacity 

of 7112 kilowatts, these being standard commercial sizes 

which are carried ill stock. The pieces of apparatus arc 

so selected with regard to loltage and speed tlmt nearly 

all of the motors and generators may be grouped into 

pairs, each pair being capahle of operation as a motor­

generator sct. 

POIVER Al'l'AllA'l'Us.--Oue three-unit Allis-Chalmers motor 
generator set consisting of a 7;) horse-power, 50 cycle, '2'200 
volt induction motor, with auto-starter, directly connected to 
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and mounted on the same bed plate with two B5 kilowatt, IS'5 
volt direct-current p:eneratoTs; one three-panel white marble 
switchboard for building distribution, equipped with knife 
switches, cartridge fuses, and watt-hour meters only; onc six­
panel n'lturlll black sl'lte Geller'll Electric Company switch­
board, two panels of which bave plll g terminals by means of 
wllkh the leads running from one set of testing machines may 
he connected to those running to any other similar set; two of 
the other four panels are used to control the direct current 
generators of the three unit set, and are equipped witb field 
control, ammeters, voltmeter, cirCllit breakers, switches, etc,; 
(me of the remaining panels has !In it three alternating-current 
ammeters, a three-phase circuit III'eake l', a three-pole knife 
switch, and servcs to supply three-pha se, IlO-volt altcrnatin~ 
cllI' rent to the laboratories; the rcmaining panel is equipped 
with graphiC ammeter, a starting switch, and an oil swi tch 
with ol'erload release, and serves to control the 75 horse-power, 
i!'200 volt motor-!!:enerator sct; two 1,5 kilowatt compouncl '\Vest­
inghouse dircct-cllTrent generators, usa hie also as motors; one 
10 horse-power four-pole series "restinghonse motor, usable 
also as a gene['[ltor ; one General Electric () 3-4 kilowatt regu­
Inting-pole rotlll'Y converter, with connections for one, three, 
and six phases, equipped with speed limit and play devices; 
one 'Westinghouse 7 .. 5 kilowatt rotary converter with connec­
tion.s for one, two, three, and six phases ,md usable as a regular 
or im'ertccl rotary converter, clollble-currcnt generator, syn­
chronons or direct current-motor, and a three-wire direct­
current generator; two inter-pole, variable speed, 10 horse­
power General Electric motors; one three-phase, 10 horse-power, 
110 volt, 50 cycle Holtr.cl'-Cahot synchronous motor, with field 
anange<1 for usc as a synchronous condenser, or for reactance, 
and provided with bridges to make it self-stnl'ting; one 10 horse­
power, squirrel cage type, General Electric three-phase induc­
tion motor, with starting compensator; one 7,5 kilowatt, revolv­
ing fie In, Central Laboratory Supply Company generator, with 
connedions fo r one, two, three and six phases, and usahle also 
as a synchronous motor; one 3 horse-power, three-phase "\Vest­
inghousc induction motor; one 1.5 kilown tt single-pbnse Central 
L aho ratory Supply Company generator, usable also as a syn­
('hronous motor; o ll e 1..5 kilowatt Croeker-Wheeler dynamotor; 
one 0,5 kilowatt Edison hipolar generator; one 0,95 horse-power 
r ,undcll motor; one Genernl Electric voltage regulator, Tirrill 
patent; one 1.9 kilowatt three-phase induction-type fceder-reg­
ulator ; one 5 kilowatt, cruciform core, General Electric trans­
former; two 600 watt Gencral Electric transformers; two 3000 
watt auto-transformers; t\1'0 potential transformers; six 3 kilo­
watt transformers of special design for use in the study of 
polyphase connections, including two-to-three-phase transform-
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ation; miscellaneous switches; circuit breakers; lamp boards; 
models; wiring supplies, tables, etc. 

PHOTOMETRIC ApPARATUS.-A Leeds and Northrup station 
photometer, with Lummer-Brodhun screen, motor driven lamp 
rotor, and other fittings; a Macbeth portable ilIuminometer; 
standard lamps certified by Bureau of Standards; alternating 
and direct-current arc lamps. 

CALIBRATING INSTRUMENTS.-A Leeds and Northrup deflec­
tion potentiometer, designed by the United States Bureau of 
Standards, with certified standard cell and shunts; Siemens­
Halskc precision alternating and direct-current voltmeter, range 
75-1.50 volts; three Siemens-fInlske precision ammeters for cur­
rents varying from 1-10 to gOO amperes; standard Model-5 
Weston voltmeter; standard Model-5 milli-voltmeter with shunts 
for detcrmining currcnt values; milli-ammeter. 

MEASURING INSTRUMENTS.-A General Electric Company oscil­
lograph, with attachments; a Richard MUlier-Uri cathode ray 
tuhe for cathode ray oscillograph work; an Epstein hystcresis 
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 mill i-volt­
meters with shunts for the measurements of heavy direct cur­
rents-the trade names for some of the types being thc America n, 
Hartmann & Braun, Keystone, Thompson, Weston, and \Vhit­
ney; three Weston indicating wattmeters; one Westing'house one, 
two, and tbree-phase indicating wattmeter; one General Electric 
wattmeter for low power factor measurements; Stanley, \Vest­
inghouse, and other watt-hour meters; one Westinghouse power­
factor meter; one General Electric synchronism indicator; one 
General Electric frequency meter, and also one Hartmann & 
Braun vibrating reed frequency meter; a permeammeter of 
United States Bureau of Standards pattcrn, made by Throop 
students. 

HIGH TENSION ApPARATUS.-A laboratory for high tension 
work will be ready for the use of classes in 1915-16, most of 
the equipment being already on the ground, the installation 
proceeding as rapidly as necessary. This will contain two 
Hl5,000-volt transformers, by means of which a potential of 
g50,OOO volts may be obtained; a \Vienholtz static machine of 
the largest size; induction coils, and other necessary apparatus. 
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MECHANICAL ENGINEERING 

150. MECHAXIS3t.--Kinematics of machines, nlrious 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. Reqnired in all 
Engineering courses, first semester, sophomore year. (7 units) 

1,n. VAT.VE GEARS AXD GOVEItNORs.-Vulve gears as used on 
sleam and internal combustion engines, including plain slide 
vahes, piston valves, double ported valves, and those with riding 
cut oft'; reversing gears such us Stephenson, 'Vulschaert, Joy, 
Marshall and Hackworth; poppet valve gears; governors for 
valve control, centrifugal and inertia types; g()I'ernors for 
internal comhustion engincs and turhine governors. Recitation 
and drawing board studies. Hequired in Mechanical Engineer­
ing courses, first semester, junior year. (4 units) 

1.0:1. l\I AcrrrXE DESIGN.--A critical study of the problems 
involved and the best method of solution employed in designing 
various maellincs, the choice of material, the nrrClngement of 
members to insure accessihility and ease of repair, distribution 
of material, the design of bearing surfaces and methods of 
lubrication to maintain oil film; the proportion of sliding sur­
faces to prevent uncycn wear; ea 1culntions of machine fasten­
ings and riveted jOints, fly wheels and thick cylinders, shrinkage 
and forced fits; 511a fting and cranks for strcngth and stiffness 
with torsional or combined stresses; friction couplings, and 
brakes; spur, friction and helical gears, belts and ropes for 
power transmission; machine frames. Lectures, recitations and 
drawing hoard studies. Hequireci in Electrical and Mechanical 
Engineering courses, second semester, junior year. (8 units) 

154 .. ADVANC.~ll MACI-H"E DESTG".-A continuation of the 
work in Subj cct 153, with special reference to the needs of the 
student; a critical study of nwny spedal machines, such as 
ernnes and hoists; punches and modcl'll llletal working ma-
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chines; pumps, blowers, motor trucks. The student is required 
to design some machine of considerable magnitude involving 
complex stresses. A study is made of special methods of con­
struction Dnd assembly and of the uses of high grade special 
steels and alloys and heat treatment. Hequired in Mechanical 
Engineering courses, first semester, senior year. (11 units) 

155. MECHANICAL ENGlNEI:JllNG DESIGN.-A continuation of 
the work in design with the principles applied to the propor­
tioning of parts for stca m engines and inlernal combustion 
motors, dynamometers, bodies with a high rotative speed. 
Dynamics of machinery, cffects of reciprocating parts, inertia 
stresses, balancing. A complcted design of some machine is 
required. ~When desirable the student may choose the design 
of some special piece of appal'atus to be used in an original 
illYestigation as the subject of his study. Required in Mechan­
ical Engineering courses, second semester, senior year. 

(6 units) 

160. THERMODYNAMICS AND HEAT ENGINEs.-Principles of 
thermodynamics, discussion of properties of gases, saturated 
and superheated vapors, nlriolls cycles of vapor engines and 
internal comhustion engines. Required in Electrical, Mechan­
ical and Chemical Engineering courses, second semester, junior 
year. (4 units) 

161. THERMAL PRIME MOVERs.-Continuation of 160. Com­
parison is made of ideal and actual cycles of vapor and ex­
ternal and internal combustion engines. Helative economies of 
steam engines, turbines and internal combustion engines arc 
discnssed. Study is made of flow of vapors and gases through 
orifices and pipes. Hequired in Mechanical Engineering courses, 
first semester, senior year. (10 units) 

16:2. POWER PLANT ENGINEERING.-Study of the apparatus 
used in power plants of all types, with comparisons of cost 
of installation and operation. The course includes n study () f 
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boilers, heaters, eeonolnizt:l's, engines, luruincs, condensers, pip­
ing, gas producers, refrigeration, and heating. Application is 
made to the design of " plnnt for certain given conditions, 
inellltling building. selcction of apparatus and installation 

drawings. Hcqllil'ed in "('ch,mit'al Engineering courses, second 
semester, senior year. (10 units) 

163. POWER PI.A"T E"Gf"EEHING.'· Ahridged, for Electrical 
Engineering studenls. HelatiYe economics of sleam engines, 
steam turbines and internal comllllslion cngines, boilers, heaters. 
economizers, condensers, piping:, nl1<l gas producers. Itcquircd 
in Electrical Engineering courses, s('coml semester, senior year. 

(6 units) 

16.5. STEAl\[ LAIloIIATORy .. -·C"libratiou of instruments, tests 
on brakes, dynamometers, steam calorimeters and inj ('dol's; 
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. Hequired in Mechanical 
Engineering courses, first semester, senior year. (8 units) 

166. Fu>:r, ANil LUmtICA"T LAllORATOIty.--'!'ests of lubricants, 
investigation of friction, fuel and gas analysis 11ml calorimetry. 
Required in Mechanical aiHI Elect";('al Engineering courses, 
second semester, senior year. (3 units) 

168. H >:.\ 'I' POWER E};GI"EEHl"G.' -Principles of thermody­

n,nnirs and tl,eir applications to sleam cngines, turbines, and 
internal eontllllstioll engines. Study of power plant apparatus. 
Hcquil'l'd in Cjyil Ellgincerillg courses, second semester, senior 

year. (4 units) 

110. MECH\NICA L E"Gl">:ERING L\lloH.\'I·OllY.--Calibration 
and tests on sl)ecial apparatus used in mccll1lllical engineering. 
Visits to and reports on power antl mallllfaeturing plants in 
Southern California. Investigation of spccial branches of mc­
elltlnical cngiIH'Pl'ing'. Bcquil'cd in Xlcch:lni('al J1:nginecrinp: 
(,Olll'S(,S, S(,(,OlHl s(,llIester, seniol' year. (4 units) 
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171. THERMAl. PRnm MovElts.-Similar to 161, but abridged 
ami adapted to the needs of students ill Electrical Engineering. 
Hequired in Electrical Engineering courses, first semester, 
senior year. (5 units) 

175. STEAM LABORATOItY.-Similar to 165, but abridged and 
adapted to the needs of students in Electrical Engineering. 
Heqllired in Electrical Engineering courses, first semester, senior 
year. (4 uni ts) 

ISEe ALSO SUIlJEC'rS 100, 101,108,103,118, .801,825, :286, :2.51, 
'!5'], :253, 2al, .1270, 871, .'!78, AXil 273.J 

MECHANICAL ENGINEERING EQUIPMENT 

The equipment 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 under­

standing of the theory of design, as well as a practical 

knowledge of thc laws of operation of the machines and 

apparatus which he will use in his engineering career. 

STEAM AND POWER TABORATORIEs.-There are provided for 
testing purposes a :25 horse-power Atlas steam engine with 
automatic fly wheel governor and throttling governor, Austin 
steam separator, Sargent steam meter, and indicator attach­
ments; apparatus for determining the flow of steam through 
nozzles and orifices; a Fairbanks-Morse stationary type gas en­
gine, a Kerr four stage steam turbine direct-connected to a 
Fort Wayne direct current generator; a surface condenser, with 
accurate provision for weighing the condensed steam and cool­
ing water; a Duplex air pump; several injectors of the Lunken­
heimer, Pemberthy and Hancock types, a Westinghouse motor­
driven air compressor, a small duplex steam pump, a single 
cylinder steam pump, two motor-driven centrifugal pumps, 
scales and weighing tanks, a Schuchardt & Schutte tachometer, 
an American-Thompson indicator, a Crosby outside-spring com­
hined steam and gas engine indicator, a Crosby indicator re­
ducing wheel, and Crosby continuous indicator drum; a flue gas 
analysis apparatus, and a planimeter; an exhaust heat calori­
meter for gas and oil engine tests; a barrel calorimeter, a 
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separator calorimeter, and a throttling calorimeter, for the 
determination of the quality of steam, an Ellison universal 
calorimeter, various steam gauges, and a Crosby standard gauge 
tester; an Alden transmission dynamometer, a Kenerson trans­
mission dynamometer, prony brakes for all engines; and a 150 
horse-power Scotch marine-type boiler with complete burners 
and auxiliaries for oil firing and separately fired steam super­
heater. Steam from this boiler is used for heating purposes 
through pressure-reducing valves, but the boiler is at all times 
available for laboratory work with steam pressures up to 1£'5 
pounds. The whole heating system is fitted up in a manner 
most convenient for making tests of its efficiency, and such 
tests are frequently made. 

FUEL AND LUBRICANT LABORATORY.-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 HlOO-pound Riehle machine for the 
investigation of friction and wearing qualities of lubricants. 
A Parr standard calorimeter for solid and liquid fuels, and 
a Sargent gas calorimeter 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. 

LABORATORY SHop.-A small shop room is employed in con­
nection with the laboratory practice. The equipment comprises 
a 14-inch Lodge & Shipley engine lathe, a gO-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 
motor furnishes the motive power. 

CIVIL ENGINEERING 

gOl. SURVEYING.-A study of the elementary operations em­
ployed in making surveys for engineering work, including the 
use, care and adj ustment of instruments, linear measurements, 
angle measurements, note keeping and field methods. Required 
in Electrical, Mechanical and Civil Engineering courses, first 
semester, sophomore year. (7 units) 
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20B. ADVANCED SURVEYING.-A continuation of B01, covering 
topographic surveys, plane-table surveys, triangulatiou, cross­
section surveys, drafting-room methods and mapping, and the 
solution of problems. Required in Civil Engineering courses, 
second semester, sophomore year. (7 units) 

[NOTE: Students pursuing BOB will spend a week of the 
spring recess in carnp on l\Tount 'Vilson engaged in field opera­

tions of triangulation and topographic surveys.] 

B05. HIGHWAY ENGlNEEIIING.-A comparison of various types 

of highway construction; the design, construction and main­
tenance of roads llnd llflvemcnts; methods of road improve­
ment; financing, contracts and specifications. Required in Civil 
Engineering courses, first semester, .i unior year. (3 units) 

206. RAILWAY SURVEYI"G AND E"GINEJ<:RING.-'l'he theory of 
railway location and surveys, problcms relating to track lay­
out, curves and earthwork; the study of grade problems, the 
relation between trainloads and operating expenses; signaling. 
Required in Civil Engineering courses, second semester, junior 

year. (11 units) 

209. SEWF.R,\OF. A "Il DIL\IN AGE.-Systems for the collection 

and disposal of sewage; the design of sanitary and stOfUl 

sewers; the drainage of laud; cost assessments. Beqllired in 
Civil l~ngineel'in~ ('ourses, first spnlcstef, senior ypnr. (G units) 

215. IrrRIGATION A);D \VA'l'EIt SUl'l'l"y.~Dealing with tbe col­

lection and distribution of water for irrigation, power, and 
domestic purposes; laws pertaining to irrigation; intakes, stor­
age reservoirs, methods of water purification, local distribution; 
structures for water control; design, construetion and operation 
of systems. Required in Civil Engineering courscs, first semes­

ter, senior year. (8 units) 

B17. THEORY OF STltu("I'U1ms.-lVTethods lIsed in the 1lllalysis 

of fralllt'll strlll·tures for the analytic-al and graphical deter-
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minntion of slr('sse,s; the 11,'" of influence lines; graphic slaties 

applif'd to roofs ,n1(1 bridges. lleq1lired in Civil Engineering 
COIl rs{'s, fi ,'st SCIlJ('S tel", j un ior yen 1'. (11 units) 

~18. THEORY OF STltuCTUltES.-A continuation of :217 cover­
ing the design of structural parts, connections, portals, and 
hl'acing; a study of arches, cantilever bridges, and deAections. 
Hequircd in Civil Engineerin~ courses, second selncster, junior 
year. (8 units) 

219. HEl:> FOHe]>;]) CO" cHETE.-The theory of reinforced con­
('rde ll('sign, ,,'ith a stlilly of the applications of this type of 

construction to Y<lriOllS l'ng:incel'inf!,' structures. Required in 

Ci\'il EngincPl'inp: (,OlHses, fl,'st selnesler, scnior ye<1I'. «() units) 

~;"(). :\L\SO,HY STHl'C'I'l"HEs.-Tlwory of rlcsign and methods 
of constructioll of lllHsonry structurcs; fOlln<1ntiollS, darns, re­

taining walls, ilild arches. He(l"irccl in Civil F,ngineering 
('(Hirst'S, s{,(,Oll(l S(,llH'st('l'~ senior y('al'. (/j units) 

~:!l. S'I'Rl'C"rt:II,\L J)1:SIG'.~ The dcsign of a pin or ri,'d-cOll­

n{'eted In!.ss hridge and a stccl frlllllc lmilding. Drafting 1'00111 

practice is followC'tl, as aflccting both computations '111l1 draw­
ings. l{c'lllir('d in ('i\'il Engilleering courses, first selllcster, 
s(,nior yeHl'. (9 units) 

'22:2. C'I'II. E:>I":>EEIII"U DJ:sw".-Spet:ial problems, with 
coltl]lubttiolls alltl dnl\l'ings, in the design of reinforced concretc 

structures, water pow('r p];lIIts and hydraulic regulating' works. 

He(}lIil'cd in Ciyii Enginepl'ing- (,Ollrses, s('cond S('lnester, senior 

year. (12 units) 

:2:25. PUBLIC U'l'lLlTlES.-A study of the fundamental prin­
ciples underlying thc design, operation and control of eledric 

light and power systems, gas works, transportation systcms, 
allll othn puhlic utilities, --including' engineers' estimates of 
the capacity per inhahitant, cost pCI' unit, income per capita, 
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percentage of operating expenses, fixed charges, and return on 
the investment. The questions of appraisal, depreciation, 
amortization, franchises, contract ordinances and public pur­
chase arc treated. Required in Electrical, Mechanical and 
Civil Engineering and Engineering and Economics courses, first 
semester, senior year. (2 units) 

226. CITY PLANNING.-Intended to cover the recent de­
velopments in the science of city building, including street 
and boulevard layouts, parks and playgrounds, radial and cir­
cuit highways, interurban and city transportation, union freight 
and passenger terminals, land values, administration by com­
mission and city manager. A study of recent plans for garden 
cities, civic centers, ornamental lighting, underground conduits, 
etc., and a comparison of local developments with the best 
American and European examples. Hequired in Electrical, 
Mechanical and Civil Engineering, and Engineering and Eco­
nomics courses, second semester, senior year. (2 units) 

[SEE ALSO SUBJECTS 100, 101, 10:2, 14,3, 150, 160, 251, 252, 262, 
'.!70, 271, 272, 273, 5~'5, A}{D 526.] 

CIVIL ENGINEERING EQUIPMENT 

The equipment used for instruction in civil engineering 
may be groupcd undcr the following heads: instrumcnts 
for field and ofIice work; models; and referencc material. 
The selection of the equipmcnt, to which additions arc 
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. 

FIEl,n AND OFFICE INSTRUMENTs.-Transits, levels, rods, range­
poles, tapes, etc., in such numbers as to fully 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 
barometer, and a current meter for stream gauging. Plan i-
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meters, protractors, special calculating instruments, and beam 
compasses arc used hy the students in office work. The students 
in the design courses are provided with individunl drawing tables 
and drawing boards. 

MODET.s.-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 MA'rERLH.-In the designing room of the de­
partment there is a filing cabinet containing a nnmber of sets 
of drawings and plans for bridgcs, dams, buildings, sewage 
purification works, irrigation and power plants, railroad maps 
and profiles illustrating good practice. There are also photo­
graphs of typical and nota hie structures, and a complete set 
of topographical maps of Southern California. 

TESTTXG MATEHL\T.S LAllOTL\"l'oHY.-(Described on page 8.5.) 
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. 

HYDRAULICS LAllORATOItY.-For equipment and description see 
pilgC 86. 

APPLIED MECHANICS AND HYDRAULICS 

B51. AI'PI.IED MEClIANlcs.-Analytical treatment of prob­
lems involving tbe action of external forces upon rigid bodies; 
statics; determination of stresses in simple machines and struc­
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 semester, sophomore year. (10 units) 

B.5B. S"l'ltENGTH OF MA"l'ERIALS.-A study of the fundamental 
relations between stress and deformation in clastic materials; 
strength of beams, columns, fiat plates, thin and thick cylinders, 
hooks and curved pieces, arches and retaining walls; deflection 
of beams under various loading; properties of the common 
struetllral materials. Required in all Engineering courses, first 
half, first semester, junior year. (5 units) 
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g53. GIL\PUIC ST"\TICS A>ill STlLUCTUlL\I. DEsIG".-Graphical 
solution of problems in mechanics aml strength of matcl·ials; 
deterrninntion of external rnOlllcnts :lnd reactions in HwcllillC 

and structural nlefuhers lInder various SystClllS of l()iI<1jll~:; 

effed of mol'ing loads. A Iso, a short course in the practical 
application of graphical methods, in the design of steel, linl­
ber, and reinforced concrete bemns, girders, simple bridg,· 
and roof trusses, arches, floor slahs, and foundations. H('­

Cjuired in Mechanical and Electrical Engineering courses, fir,t 

semester, junior year. (4 units) 

g61. TESTI"G l\L\TEltL\I.S LAlloltAToRy.-Experimcntal ill\'es­

tigation of the properties of cement and concrete, alld the 

commercial tests of these materials; the testing of sand awl 
rock, and the proper proportions for economic mixtures of 
concrete; tpllsi1e, ('ornpressiYc. bending- and torsional tests of 
metals, timber, and other strueturnl materials; tests of IHll"d­

ness, fragility and enc1nrallee; determination of proper factors 

of safety, especially in relation to repeated and rcyersccl 

stresses; tests of the magnetic and electrical properties of 
metals; experimental veri ficiltion of the formulas derived ill 

the tbeory of Strength of l\'lnterials; calibration of apparatus. 

Hequired in l\Ieehanieal 1IIHI Electrical Engineering COlI!"S"S, 

first semester, junior year. (6 units) 

g6g. TES'l"IS'G l\LI'I'EHL\LS L.\BOlLIToHy.-Similar to -l(il, (leal­

ing principally with the materials of construction. HeCjuired 
in Ciyil and ellerniett} Eng'incering courses, first semester, junior 
year. (3 uni ts) 

~·1(). lIYlIH.\vLTcs.---Pb)'sicnl projl("l"tics of ",,,ter; h;·(]msta­

ties; flow of water in pipes, nonies, and clIHnnels; hydro­

dynarnies. HCCjuired in all Engineering courses, last half, first 
s('mestc-r, junior year. (5 units) 

211. II YDRAUI.lC ]VIoTons.---A stnrly of the factors that con­

trol the operation, design and efficiency of water wheels, 

turhines, hydraulic rams, pumps, hydraulic power transmis­
sion, special maehinery, hydraulic governors, and auxiliary ap-
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paratus. Hcquired in Electrical, Mechanical and Civil En-
ginecring' courses, second semester, junior year. (4 units) 

919. HYIJRAUI.ICS L""OIlATORL--l\1easlH'cmcnt of the flow of 
water in opcn channels, over weirs, throng;!l various orifice'S 
Hnd nozzlcs, in pipes and conduits; cxperimental determination 
of the various loss-of-head coefficients; calibration of meters. 
Hequired in Electrical, Mechanical and Civil Engineering 
courses, first half, second semester, junior year. (3 units) 

913. HYDUAULIC MACHINEUY LABOU.\1'OHL·--'1'cSts of watcr­

lI'heels, turbines, impulse wheels, water motors; eentri flll'a] 
and other pumps; the hydraulic ram and othcr hydraulic ap­
pliances. Required in Electrical, :Vlechanieal and Civil En­
gineering courses, last half, second semester, .i unior year. 

(3 units) 

EQUIPMENT FOR APPLIED MECHANICS AND HYDRAULICS 

The equipment in the various laboratories was selected 

with great care and with a vicw to performing such tests 

and cxperiments as arc valuable in assisting the student 

to gain a tllOrough understanding of the theory of design, 

as well as a practical knowledge of the laws of operation 

of the machines and apparatus with which he will corne 

in contact in his engineering career. 

TESTING MATERIALS LAIlORATOHY.-The equipment of this lab­
oratory comprises apparatus for investigations relative to the 
strength, endurance, elasticity, and hardness of the various 
metals and the materials of construction. The present facil­
ities include a 30,000-pound Riehle universal testing machin~, 
fitted for tension, compression, and bending tests; a 50,000-
inch-pound Olson torsion testing machine, a Landgraf-Turner 
alternating impact testing machine, a \Vhite-Souther endurance 
machinc, an electro-magnetic fatigue testing machine, a 3000 
kilogram Brinnell hardness testing machine, and a Shore sclero­
scope for hardness tests, extensornetcrs, cornpressomctcrs, trop­
tometer, micrometers, and small measuring instruments. A 
power truck provided with motor and variable speed friction 
drive furnishes the power in this laboratory. 
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CEMEN'£ LAIlORATORY.-A separate laboratory room is pro­
vided for the testing of ccment, with slate-top work-tables, 
briquette storage tank, moist closet, a 1,OOO-pound Riehle auto­
matic cement testing machine, several types of sand and cc­
ment sieves, Vic at and Gilmore needles, specific gravity ap­
paratus, microscope, analytical balance, apparatus for aeceler­
ated tests on cement, f1ourmeter, rock crusher, bucking board, 
briquette moulds, and small tools. 

HYDRAUI.ICS LAlloRAToRY.-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,OOO-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 5xlO Fairbanks-Morse duplex power pump 
and a 10xSxl£' Marsh steam pump provide water at high 
pressure. The flow may be measured by an eight-inch Ven­
turi meter, four sets of scales and weighing tanks, and a grad­
uated 6,000-gallon cement measuring cistern. Moderate pres­
sure is maintained by means of an SOO-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, etc.; pressure gauges and several 
mercury columns, including a 12-foot column provide for pres­
sure measurements. 

Power is furnished ordinarily by a 20 horse-power direct 
current motor, but for heavy demands the equipment of the 
steam laboratory is immediately available for delivering power 
to the line shaft of this laboratory, which brings the total up 
to 50 horse-power. 

For 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 proYided with 
three types of runners for low, normal and high speed; also, 
a Doble impulse wheel, with glass casing for observation of 
the jet action, a hydraulic ram, a two-stage centrifugal pump, 
a Gould No.6 centrifugal pump, and several smaller motor­
driven pumps. 
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CHEMISTRY 

Thorough training is pnnided in the five llIain divisions 

of the science: inorganic, !llIalytical, organic, theoretical, 

and industrial chemistry. Systelt1atie inslrnetioll in 

these subj ects is given throughout the Chemical courses, 

and chemical research is carried on during the entir<: 

senior year. 

It is belicved that the education of the ehelllist will be 

most effective if he is given a tllorough !llIcl- aceurate 

training in the elements of the science, and in research 

methods; for this reason the effort of the student is 

directed largely to the acquirement of this fnndamental 

scientific training instead of being diffused over the 

purely technical sides of thc subject. Thc 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 rcsearch are offered in the various 

branches of chemistry. The expcrienee and training 

obtained through research are the most important results 

of the student's course in chemistry. Thc searching and 

~l('euratc methods used and the quality of self-reliance 

acquired are invaluable in giving the ability to solvc inde­

pendently thc intricate problcms sure to be encountered. 

301. INORGANIC CHEMISTRy.-Lectures, recitations, and lab­
oratory exercises in the general principles of chemistry and 
the descriptive chemistry of the non-metallic elements. The 
lectures arc 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 
tion, and neatness in the recording of his work. 
all courses, first semester, freshman year. 

in manipllla­
Required in 

(12 units) 
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301a. rXOIlG\XIC CIIl;MISTlt,>-l'LlIlIWd for those ,tudenls 

who do not offn CIJ('IlIistry for entrullce or 'rho ure for any 
reason deficient in the subj eeL The work is parallel to that 
of 301; but morc timc is assigned to it in order to p'iYC such 
a grounding in chemical theory and laboratory practice as will 
enable the student to continue with :30;] nntl 311 in the second 
semester. Hequired of students deficient in entrancc chcmistry, 
first semester, freshman year. (16 units) 

30;? INOIW.\XIC CllIDIISTIlY. .\ continuatioIl of 301 or 30la; 
consisls of olle expcriItll'n[:d ledure or recitation a week 
throughout the semesler. T t is dC\"(ltcd to the des('riptive 
chemistry of the metallic elements. Hcquired in all courses, 
second semester, fresllIllan year, (;? units) 

311. QUALI'l'A'l',,·j; :\XALYSlS,· This is a ,ystclllatie study in 

the qualitati"c an:"ysis of solulions of inllrganie substances, 
Six hours a week arc dc, oted to laboratory )ll'1lcticc, and one 
hour a w('ck to a class-room discussioll of the work tlwt is 
being pursued in the laboratory. Text-book: A. A. Noycs, 
Qualitative Analysis. pJ'erequisite: :~Ol Of 30la. Hcq'Jil'cd in 
(Ill ('OllI'S('.'i~ ,..,('{'OlltI ,"'wnle,"il('r~ freshlll<lll !Tilr. (10 units) 

3] Z. (.,lUA1,l'l'A'l'IYB AN .\L Y5IS.- ,A laboratory study, accom­

panied by informal conferences, which supplements the fresh­
man course in the saille subjcct by affording instruction in 
methods for the scI''' I'a lioll and detection of certain important 
elements not considered in that course. It includes also ex­
tensive laboratory practice in the complete analysis of solid 
substances, such as alloys, lllinerals, ancl industrial products, 
Text-book: A. 1\. X oj'es, (tll:Ili tati,'c Analysis. Prerequisite: 
30g and 311. Hefjuircd in Chcmical EIlgineering and Chemis­
try courses, first semester, sophomore yenr. (11 units) 

316. QUAXTI'lWl'lV.E A.'IALYS]S, Laboratory practice, supple­
mented by occasional ledures and by personal eonferences, 
The course furnishes an introduction to the subj eels of gravi-
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Illetric alI(I \Olllllldric all,,]ysis. Text-book: T,tlbot, (~uaIlti­

Lili,e ,,\II,dysis. Prercquisite, :lU. Hequired in Chemical En­

~:inecrillg lind CI}(~rilistry ('ourses, second .sclneslcr, SOpholllorc 
year. (8-11 units) 

31i-:llS. (~""'TIT_\T'n: ,\:< ,'I.'-SIS. -- . \ cOlltinwilion of :ll(). 

Pn'rl'qlli:-,ih' :~1(;. Pn .. ·'-.,('ripti\T. holh sl'lIJ('slcr,c.;. junior year. 

(G-L.? units each semester) 

:}]l. TECH:<'C.\L AX\J.YRTS.- -ComhillP(l led"res. recitations 
and l:dwratory exercises, <1esigllc{l to f:lJnilitlrize the student 

with special lllclholls of analysis. Various topics are studied, 

ineludil1f! gns (lnd oil analysis, assaying', and spectroscopic 
analysis. The relati,"" :i1\lOlint of time (leyokd to each suh.iect 

'''''.'- 1)(" 'a ,·it·d (""tit file ,( ",kilts' rViI"i rCIlH'llts. Pr(']"cqllisilc, 
:nn. H('quil'('d ill Clwllli c<ll l<~Il!2:ill('('rillg ('ourses, s('cond SCIll-

esler, ,j uniol" ~:{-,Hl'. (G units) 

3c!c!. 'fECI/SIC.\[, "",II.\-SIS.---" continuation of 391. Iron a"d 

sled :!Ilalysis, water :Illalysis, electrtl-:!Ilalysis, are somc of the 

\opies "hieh :lIT stlldic(l. l'r('l'cquisit(" :llG. l'rcsniptiyc, first 

Selnl'Sl(,"~ sellio,' yen ,'. (G units) 

3;]3-3c!4.. h)(JIl i\ S_\L\Sls.---Laboralory work and conference. 

The offici:!1 ""'thods of anal~-sis of the Associ:!tion of Oflidal 

Agricultural Chemists form the hasis. The suhject COI'('r5 foo(1 

in gcneral , and inellllles s'H'clwrine products, fruits alHl fruit 

pro,luets, li'lllors, vinegars, dairy produds, edible oils and fats, 

fl",-oring extrads, etc. Referenccs: Dulletins of the {'nill'd 

States Department of Agriculture, L'cach, Allen, Hnll others, 

Prercquisites, :151 and :l.',!. Prcseripthc, sCllior yc:!r, both seltles­

tel'S. (G units each semester) 

337-338. HESEAltCH I" AXA"\TlC\L CllE,"sTR¥.~Original 

investigation of problems in analyticHl chemistry. Prescriptive 

for qualified stmknts as lhesis, both s(,lneslers, scnior year. 

(fl-I8 units each semester) 
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331-33:J. THEORETICAL CUEJHIS'L'RY.--Conferences and recita­
tions in which the general principles of chemistry are considered 
from an exact, quantitative standpoint. Ineludes a study of the 
pressure-volume relations of gases; of the vapor-pressure, boil­
ing point, and freezing point of solutions; of the molecular HIHI 

ionic theories; of electric transference and conduction; () f til<' 
rate and equilihrium of chemical reactions; and of thermo­
ehcrnistry and electrochemistry. A large nUlnher of prohlpfliS 

are assigncrl to he solved hy the sturlcnt. Prerequisites, 316, 
4.03, 4(H. Required in Chemical Engineering and Chemistry 
COli rscs, bo th semesters, junior year. 

(8 units first semester, 9 the second) 

333-334. THEORETICAL CHEMISTRY I,ABORA'L'ORy.-Laboratory 
exercises to accompany 331-33£'. Required in Chemical En­
gineering and Chemistry courses, both semesters, junior year. 

(5 units each semester) 

335. THEORE'I'TCAL CUE;\USTRY.-A continuation of 331-332. 
Required in Chemical Engineering and Chemistry courses, first 
semester, senior year. (6 units) 

336. TUEOHE'l"ICM. CIIIDlIS'l"H¥ LABOIL\ToR¥.-Laboratory ex­
ercises to nc('ompany 335. Uequired in Chemical Engineering 
and Chemistry courses, first semester, senior year. (3 units) 

341-34Z. RESEARCH IN TUEORE'l'ICAL CHEDIISTHY.-Consists of 
laboratory practice, supplemented by library work and informal 
conferences. Prescriptive for qualified students as thesis, both 
semesters, senior year. (6-18 units each semester) 

351-359. ORGANIC CHEMIS'L'RY.-An introduction to the car­
bon compounds, giving an outline of the different series and 
classes of compounds, their characteristics, and the general 
laws and principles underlying the subject. Text-book: Per­
kin and Ripping, Organic Chemistry. Must accompany 353-354. 
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Prerequisite, 316. Hequired in Chemical Engineering and 
Chemistry courses, Loth semesters, junior year. 

(8 units each semester) 

353-354 ORGANIC CHE~lISTltY LAlIORA'l'ORy.-Typical mcthods 
of preparing organic compounds in a pure state, and a study 
of their characteris tic properties. Must accompany 351-:~59. 

(6 units each semester) 

355. ULTIMATE ORGANIC ANALYSIs.-The study of the meth­
ods of determining the percentage of carbon, hydrogen, nitro­
gen, sulfur, and haloid clements in an organic compound. Pre­
requisite, 35:3. Prescriptive, second semester, junior year. 

(3 units) 

357-358. ltESEARCH IN ORGANIC CUElllISTRy.-Opportunity is 
offered to qualified students to pursue research in pure or­
ganic chemistry under personal supenision of the professor 
in charge. Prescriptive for qualified students as thesis, both 
semesters, senior year. (6-18 units each semester) 

361-862.' TECHNOLOGY OF PE'l'1IOLEuM.-Consists of a discus­
sion of the origin, sources, production, and transportation 0 f 

petroleum; its chcmical composition, studies of the processes 
and products of the refmery, and the utilization of waste and 
by-products. The proximity of the important oil fields and 
refineries of Southern California makes frequent inspection 
trips a valuable feature 0 f the instruction. Books: Hcdwood, 
Holde, Gill, Engler-Hofer, and others. Prerequisite, 353. Pre-

scriptive, senior year. (6 units each semester) 

371-31:3. INDUSTRIAL CUEllfIS·l'RY. A study of the more im­
portant industrial chemical processes, from the point of view 
of both the chemical reactions and the equipment necessary to 
carryon these reactions. The relation of raw material, sources 
of energy, and standard type of apparatus is considered, and 
the general field surveyed. Hequired in the Chemical Engineer­
ing courses, both semesters, senior year. (6 units each semester) 

I.-Not offered in 1916-1917. 
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CHEMICAL RESEARCH 

An nnnallled friend has presented to the College 

$10,000 for the c(jllipJlwut of a eIwll1ieal research labo­
ratory in the !lew Chemistry Building, a1l(1 h,,<; ]L:l(1c per­
mancnt pr(wi,<;ioll for an alllllw] incollle of :f I O.ono to 1)(' 

used in Ill:lintainillg- it. Dr. A)·th"r A. "o~· .. s. Profess"t· 

of Thcnrdie:d Clwlllistry in thc:'lIassac1l1ls(·tts 11lstiluk 

of Tcchnology and Director of the Hcscarch Laborator~' 

of Physical Chcmistry in that in.stitution, will organi7.(· 

and direct the research work in the ncw laboratory at 

Throop College, di\'iding his ti11le hetween the two in,sti­

tlltions. 

In this laboratory sci( ntifie inn:'ligatioll.' will Ill: 
carried Oil by a staff of research associates antI by th,,' 

professor,s and illstructors of tIle Chcmistry Departlllent. 

Its facilities will also be 0jJCll to properly qllaliiicd gradu­

ate studcllts who desire to pursue advanccd ('ours('s of 

study and research for hig-hcr degrccs. 

NEW CHEMISTRY BUILDING 

Thc plans for a ncw building' to he dc\'oted to C hClIl­

istry have lIOW been COIllplctcd, :tlld the fllnds for its 

creetioll secured. It will be COllstnH'tcr[ durillg the 

coming sprillg awl Slllllll]('r, and will lie rearl.l' for 0('('11-

paney in the fall of ] D I (i. 

The building will Ill' j :!(; fed long :U1d ;j 1 fect wide. 

In the basement will lH' a large store roolll and the chem­

ical enginecring lahoratorit':.,. Oil the fir.~t floor is to Ii<' 

located the laboratory for gellel':!l clicllIistry. :l{,COIlilno­

dating [GO students, and a lecture room scating about 

100. The organic dil"ision with accollllllodations for 22 

students, the organic research laboratory, and the general 
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supply room will n('('\1PY till' rnnaindn of this f\()(w. On 

the second floor lahoratory ac('oIllIIlO(1:ttioIlS will he pro­

yidcd forJ.O students in analytical c1lCllli;;try and for 2 I, 

ill theoretical chclni,stry. LaLm'atories for rcascarch ill 

illorganie and pl!.\'sical C1H'llli,stry ;I('cOllllllOdating about 

2() workers arc also to he locatt·d on this floor, togdher 

\\ itlt the library :111(1 insh'!llllcnt ,sl,ol" Hccitation rooms 

anrl ofii('('s arc to he ('mHTniclltly located throughout tile 

bllilding. 

CHEMISTR Y EQUIPfrl"=NT 

The Chemistry Depa dement ocen pies (pending the erection 
of a separate building) :Ill cntire fioor of Pasadena Hall. It,s 
laboratories, lecture-roollls ,mel store-rooms arc fully equipped 
with the best and lllOSt modern forms of appa ratlls to carry 
on all of the above mentioned courses. Tm;trnctol's are pro­
vided with laboratories for r"8eareh, ('cplip)lcd for work in 
analytical, physical and organic chemistry. 

For research in inorganic and analytical chemistry the lab­
oratory is provided with specially constructed quartz ignition 
and distillation apparatus, arranged for eleetrie heating; with 
a good supply of platinum and quartzw"rc; and with volu­
metric graduated glassware of the highest precision. 

A special !aboral!)I'." has hcen established for ]'escarelt in 
petroleum and its prodlll'ls. It is well equipped with the 
best forms oi' "pp"r,,[lIs ,'or ill(' study or all ilnal.dicall'l'occsSCs 
and special prohlems ill this field. These instrllments have 
been standardized Il\' ciliwl' III(' ('nilt'd Slates or the German 
government testing illll'C':l "S. '!lId a 1'" pl'ol'ide(l with certificates 
of accuracy. Among tlll'11i JII"Y I", IIlC'ntinncd an ;\ twa tel' bomb 
calorimeter with interior pari,s entirely of platinum, an Abel­
Pensky flash-point tester, a gold-lined Engler viscosimeter, 
Bceklnallll th('l'I11()JlH't('rs~ Y<lriou_", kinds of nH~<lSUI'(,.s of YOhUIlC, 
hydrometers, etc. Tn additioll therc nre yarions instruments 
for testing lubricating oils, nsplwlts, illuminating gas and oils; 
and special forms of the \\'('stph:d halance for the determina­
tion of the spec-ific grasity of small '1l1nntities of (1istillates. 

The laboratory of physical or thcore!ir'nl chemistry is espe­
cially (,quipped for the investigation of the properties of solu­
tions. I t is proyidcd \lith tltcl'IlIosta ts; \\'ilh Dewar vacuum 
tnbes; wilh a motor-(lrivcn ccntriflH~·e and with Beckmann ther-
1ll00llders standardized by the Bur~a\l of Stan(lards. For the 



94 THROOP COLLEGE OF TECHNOLOGY 

measurement of the conductivity of solutions there is a com·· 
plete outfit which includes a Leeds and Northrup slide wire 
bridge of the Kohlrausch type, and dial resistance boxes. As 
sources of electrical current the following are availahle: stor­
age batteries, a motor generator set giving voltages up to 50 
volts, and a connection with the laboratory of Electrical En­
gineering. 

The research laboratories are well supplied with the best 
and most recent books bearing on the fields of research. New 
sets of journals are being added from time to time to the 
chemical library. The reading-room contains the current num­
bers of the leading American, English and German chemical 
journals. 
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PHYSICS 

Thc courses in Physics have been arranged with 
especial r egard to the needs and inter ests of Engineering 
students, but they may also be t aken advantageously by 
students pursuing General Courses, or those who expect 
to specialize in Physics. An attempt is made to base the 
work as firmly as possible on the every-day experiences 
of tIle student, and to develop in him the ability to inter­
pret 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 t ext-book exercises. 
The use of instrumcnts of precision is taught in experi­
ments which illustrate or verify some fundamental prin­
ciple. 

401. MECHANICS, MOLECULAR PHYSICS, AND BEAT.- Empha­
sizcs the importan t principles of energy and motion and the 
application of these principles to famili a r phenomena and 
simple machines. The topics covered comprise kinematics; 
simple harmon}c motion with especia l reference to the later 
consideration of wave motion; the general properties of matter 
and such special properties (particularly of liquids and gases) 
as correla te with the later work and give the student the idea 
of the essential unity of the subj ect. Beat is considered 
qualita tively as well as quantitatively, and the theory is con­
nected with the measurements of temperature and heat quanti­
ties as made in the laboratory. Required in a ll courses, first 
semester, sophomore year. (8 units) 

402. PHYSICAL L ADORATORy-MECHANICS, MOLECUI.AR PHYSICS 
AND HI':AT.;-Includes experiments dealing with acceleration, 
the laws of forces and moments, I'ydrostatics, capillarity, laws 
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of gases, thermometry, and expansion. Required in all courses, 
first semester, sophomore year. (4 units) 

403. SOUND, LIGHT, ELECTRICITY, AND lVIAGNETISM.-Based 
upon and forming a continuation of 401; begins with a careful 
study of wave motion. The consideration given to sound 
indudes its sources and transmission and the application of 
fundamental principles to the musical scale and musical in­
struments. Light treated as a wave motion, applies the laws 
of reflection, refraction, and interference already studied. The 
nature and laws of electricity and magnetism and the phe­
nomena of electric currents, including induced currents, are 
carefully considered. Hequired in all courses, second semester, 

sophomore year. (8 units) 

404. PUYSICAL LABORATORy-SOUND, LIGHT, ELECTRICITY, AND 
MAGNE'l'IsM.-Includes experiments on the focal length of lenses, 
indices of refraction, elementary spectrum analysis, theory of 
optical instruments, and the elementary principles of electricity 
and magnetism. Required in all courses, second semester, 

sophomore year. (4 units) 

405. ELEC'l'RICITY AND lVIAGNETISM.-A more advanced and 
detailed treatment of these subj ects than is given in 403. Re­
quired in Electrical and Mechanical Engineering courses, first 
semester, junior year. (3 units) 

406. ELECTRICAL MEASURE~IENTS AND METHoDs.-Deals with 
the theory of various electrical measuring instruments and 
methods, with especial reference to convenience of use, pre­
cision, and possible sources of error. Hequired in Electrical 
Engineering courses, first semester, junior year. (z units) 

407. ELECTRICAL MEASURE;\m NTS-LABORA'rORy.-Supplement­
ing 406. Hequired iu Electric-'ll Engineering courses, first 

semf'ster, junior year. (z units) 
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410. A"PLIEIl HE,\T.-Lectures and laboratory exercises deal­
ing with heat as relatcd to various industrial processes, as, 
for example: methods of heat transfer, radiating and heat 
conducting properties of materials, rcfrigeration, production, 
regulation and measurement of high temperatures in kilns and 
furnaces, calorific efficiency of fuels. Prescriptive, second semes­
ter, junior year. (7 units) 

412. ApPLIED OPTIl's.-Lectures and laboratory exercises on 
optical instruments, refraction and its usc in determining 
properties of materials, color and illumination, radiation :lIld 

its use in ddermining high temperatures, polarization and 

its nse in determining properties of materials, interference and 
its usc for purposes of measurement. Prescriptive, first SClll"'-.­

tel', senior year. (7 units) 

PHYSICS EQUIPMENT 

\Villiam Gaertner & Company of Chieago have fur­

nished milch of the general laboratory apparatus, and 

the Leeds & Northrup Company of Philadelphia nearly 

all of the electrical measuring apparatus. The follow­

ing pieces are represcntative of the equipment: 
Becker, Staudinger and other balances; micrometer and 

vernier calipers, aneroid and mercurial barometers, spher­
ometer, polar planimeter, measuring miscroscopes with micro­
meters, reading telescopes, optical lcver, linear and angular 
acceleration apparatus, inertia apparatus, Kater and coinci­
dence pendulullls, ballistic pendulum, metronome, force tahle 
with Tisley harmonograph and other attachments, Young's 
modulus apparatus, torsion apparatus, torsion pendulum, Jolly 
balance (Kohl), centrifugal table, harmonic motion apparatus, 
"Geryk" air pump. Boyle's law apparatus, air thermometer, 
mercury cistern, hydrometers, Mohr's balance, Bunsen's ice and 
othcr calorimetcrs, AlJuard dew point hygrometer, anemometer, 
electrically driven tuning forks, spectrometer, Norrenbcrg polar­
iscope (Kohl), optical bench (Kohl), interferometer, induction 
coils, dial, decade and other \Vheatstone bridges and resistance 
boxes, ballistic and other galvanometers, condensers, quadrant 
electrometer, standards of self and mutual inductance, electro­
dynamometers, Leeds & Northrup potentiometer, standard re­
sistances for lise with potentiometer, \Veston and Carhart 
stalHlard ('ells, Kelvin composite h:dance, electrostatic volt­
meters (Kelvin & James \Vhite). 
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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 principles and 
a great variety of applications, thus connecting tlH' 

mathematical work closely with the professional studies. 

Students arc advised to arrange for additional conrses if 

possible. 

451. PLANE TRlGONOMETRY.~Especially adapted to students 
of engineering, so arranged as to prepare for the practical 
work of computation and for the applications to the more 
advanced courses in mathematics, physics, etc. Prescriptive, 
first semester, freshman year. (G units) 

455J. CO~U'U'l'ATION.~Designcd 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. Hequired in all Engineering courses, 
first semester, freshman year. (4 units) 

4,53. ADVANCED ALGEllll.A.~Includes determinants, inequali­
ties, irrational and complex numbers, with graphical represen­
tation of the latter, limits and indeterminate forms, convergency 
and divergency of series; indeterminate coefficients, with appli­
cations 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 Engineering conrses, 
first semester, freshman year. (4 units) 

454. ANALYTIC GEOl\1ETllY.~Plane and Solid Analytic Geom­
etry, devoted chiefly to a study of the straight line and the 
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conics, with a fcw l:urves of especial interest in engineering, 
such as the cycloid and catenary. Solid Analytic Geometry 
includes a brief discussion of the straight line, plane, and quad­
ratic surfaces. Required in all Engineering courses, second 
semester, freshman year. (9 units) 

455. SPHERICAL TRIGONOMETRy.-Arranged to meet the needs 
of students of civil engineering. In all extended surveys in 
which the curvature of the earth is considered, and for de­
termination of latitude and longitude with the help of solar or 
stellar observation, a knowledge of spherical trigonometry is 
necessary. Required in Civil Engineering courses, second semes­
ter, freshman year. (4 units) 

456. ELEMENTARY ANAI,YSIS.-A continuation of 453, designed 
to present portions of advanced algebra of especial interest in 
engineering, including work in permutations, combinntions, 
probability, continued fractions, solution of equations, empirical 
equations, and an introduction to Vector Analysis. Prescrip­
tive, second semester, freshman year. (4 units) 

457-458. CAT.CUI,us.-The aim of this study in Differential 
and Integral Calculus is to familiarize the student with the 
processes and methods tha t are continually applied in the va­
rious branches of engineering. Required in all Engineering 
courses, both semesters , sophomore year. (8 units each semester) 

459. Drn'ERENTIAT. EQuATIONs.- Especially designed to be 
helpful in the problems of physics, mechanics, and electrical 
engineering. Prescriptive, first semester, junior year. (6 units) 

460. DIFFERENTIAL EQUATIONS.-A continua tion of 459; 
treats the following subjects: linear diffe rential 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 semester, junior year. (6 units) 
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461. LEAST SQUAREs.~Much weight is given to this subject, 
which aims to enable the scientifIc worker properly to judge 
find improve the accuracy of his work. Numerous problems 
are given to illustrate the methods of adj usting observations 
and determining the precision measures of the results. Criteria 
for the rej ection of doubtful observations are considered aIHl 
methods of representing the results of approved observations 
by curves or equations are given. Prescriptive, second semester, 
junior year. (5 units) 

4.63-464. ADVANCED CAI.CULus.~Planned to extend the knowl­
edge gained from the previous studies in Calculus and Analytic 
Geometry and lay a better foundation for advanced work ill 
mathematics and science. Prescriptive, both semesters, senior 
year. (6 units each semester) 
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GEOLOGY 

The courses in Geology and Mineralogy arc arranged 

to emphasize the application of these subj ects 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 COll­

struction, and the metals, and to that knowledge of rocks 

and stratigraphy necessary for the construction of dams, 

aqueducts, tunnels, and other engineering works. 

5'25. lUINERALOGY.-A study of the elements of crystallog­
raphy, and of the physical and chemical properties, uses, and 
determination of the more common minerals. Reqnired in Ci viI 
Engineering courses, first semester, senior year. (4 units) 

5:26. GEOLOGY.-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 courses, second semester, senior 
year. (4 units) 

:,21. GIWLOGY.-A continuatioll of 526, treating the nature 
and distribution of geologic resources of industrial importance. 
Prescriptive, first semester, senior year. (4 units) 
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ECONOMICS AND HISTORY 

The subj eets in this group are designed with the two­

fold purpose of giving the student an insight into funda­

mcntal economic principles, and to acquaint him with 

some of the aspects of the practical operation of business 

enterprises. Thcy furnish the important connccting link 

between the tcchnical cnginecr and the man of affairs. 

Some of the subj ects not strictly technical are a propcr 

part of the equipmcnt of any cducatcd man. 

551. GENERAL ECONOMIcs.-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 semester, junior year. (5 units) 

552. ECONOMIC HISTORY.-This subject is illustrated con­
cretely by a course of lectures tracing the development of a 
world-wide industry from i~s early beginnings in such a way 
as to show the influence of economic factors in general history 
and especially on international relationships. Required in all 
courses, second semester, junior year. (4 units) 

553. STATISTlcs.-Statistical methods with the graphic por­
trayal of results, together with their application to some con­
crete problems. Required in the course in Engineering and 
Economics, first sem~ster, junior ycar. (2 units) 

554. TAXATION.-A study of the principles and methods of 
taxation. Required in the course in Engineering and Eco­
nomics, second semester, senior year. (2 units) 

561. ACCOUNTING.-A study of the prinCiples of accounting 
from the standpoint of the business manager or the engineer. 
Included in the work are the following topics: Capitalization, 
depreciation, bond valuation, financial reports, banking and 
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railroad accounting, together with a limited amount of book­
keeping practice. Required in all courses, except Engineering 
and Economics, first semester, senior year. (4 units) 

563. AccouNTING.-Similar to 561, but more extensive in its 
treatment of the subj ects considered. Required in the course 
in Engineering and Economics, first semester, .i unior year. 

(6 units) 

564. COST ACCOUNTINO.-A study of the methods of deter­
mmmg costs iu 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, second 
semester, senior year. (5 units) 

565. BANKING.-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 subj ect 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 semester, junior year. 

(4 units) 

566. SECURITIES.-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 tbe effect of supervision by public 
servicc 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 semester, junior year. (2 units) 

575. BUSINESS 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 
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('ont rads, nl'gotiahle ill~trlllncnls, agency, partll(,I',hil', ('orpor­
alions, lind C'lIIployer's liahili ty. H l'quircd ill all courses, cX('epl 
Engineering' and Ecollornics, second scrncster, senior YCi:lJo. 

(4. units) 

516-517. BUSI"ESS LAw.-Similar in scope to 575, but giving 
a more extensive treatment of the different suhj ects considered. 
Hequired in the course in Engineering and Economics, second 
semester, junior year, and first semester, senior year. 

(5 units each semester) 

:'Sl-5Bg. Co ," "",,cur. OIl(;A S IZATw".- Typical forms of or­
!!,a nization, s lIch as individual, IHI rtnership, corporlltion, assoC'i ­
,Ition, and holding ('ompHtly, for the carrying on of private and 
public busincsscs are investigate(] and compnred. The funda­
mcntnls of finnncial l·ep01·t~, m('thorls of promoting, plans for 
capita lization, IllHlerwritin g of s(,curities , nnrl l'elntions with 
finnnciers 11 ,'c studied. A ttention is paid to various forms of 
,e(' uritics, sinking fund s, nlllorti1.at ion of ('npitnl, etc. Hequircd 
in the course in Engineering' an(l Economics, both semesters, 
~cnior year. '(5 units each semester) 

5f\:l-58,t T"m: S'l'II1AT. l"L\"'AGt:~r"xT.-Methods in use for the 
conduct of successful hus inl'ss cnterpri scs are stUllied in their 
genera l a nd pnrticlilar applicntion. Attention is J,!:iYcn to such 
qllest ion~ as scientific lIlllllagelll('nt, ,tandardization, scledion of 
("lIplo~'ccs, wage systems, welfare impr()I"cmcnts, selling' Calll ­

paigns, puhlicity, etc. Hequil'ed in the ('ourse in Engi neering 
a nd Economics, both semesters, senior year. 

(.5 units each semester) 

585. TRANsPoR'l'ATION.- Special inves tiga tions and discuss ion 
of railroad rates, sen'ice, income, operating expenses, and fixed 
char ges; the effect of competition by la nd and water transit; 
thc decisions of the Interstate Commerce Commission, and the 
policies of Stnte Hailroad Commissions; "ulllations, cha r­
actcr and cost of construction a nd r eqnirements for termina l 
facilities. Hequired in the cour se in E ngineering and Econom·, 
ics, first semester, senior yea r. (4 units) 
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Ml1. \ 'Iom:"" EV"Ol'I·:.--Th" politieal au(l ceunoillie dCye\Ojl­

rllcll t of gumpe fl"Om the Congres~ of Vit'nllll to the present 
clay. COllsiclcr'lIlrlc lilmrry work is required, together with the 
prcparation of p"pers, maps, and briefs upon suhjects sng'­
gcsteo hy the conrse. Hcqnired in <111 CI.lIIrSeS, second semester, 
senior year. (Ii units) 

588. A~lEnleAN GOVER"'lr-:NT.- A stuoy of the American 
constitntional system as shown in the working of the Federal, 
State IIn (1 local l-\overnmcnts. Beqnirccl of stnocnts who clo 
1I0t offer United States History and Government as an admis­
sion subject, first semester, sophomore yea r . (4 units) 

589. :J1UNICIPAT.lTIEs.--An examination of the origin, de­
\'elopment, and organization of the modern city, and a com­
parative study of municipal government in Europe and Amer­
ica. Spccial attention is given to a comparison of the opera­
tioll of the three characteristic forms of city government in 
the Fnite(l Stntes: Federal, Commission, nnd City Manager. 
Prescriptive, first semester, junior year. (2 units) 

590. PSYCHOLOGY AND ETHICS.-A single course of lectures 
based 011 thc belief that a knowledge of men is the most 
important clemcnt in education and that in the relations of men 
perfect honesty is thc only basis of real success. Required in 
all courses, first semester, senior year. (2 units) 
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THE ENGLISH LANGUAGE AND LITERATURE 

The College requires an English course of four years 
for graduation, recognizing that language, the chief 
means of expression, is the most important tool in an 
engineering equipment. The intention in the literature 
courses is rather to familiarize students with the master­
pieees 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 601-602,604, 
607-608,611-612 and 613-614, 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. 

601-60g. RHETORIC AND COlHPOSITION.-The freshman course 
is in English Composition, covering Narration, Description, 
and Exposition, with special emphasis on the last. The work 
is based on Canby's English Composition in Theory and Prac­
tice, Bain's Exposition, and Pearson's Principles of English 
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 
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see that the points emphasized in rhetorics are discoverable in 
the actual practice of freshman writing. In addition to a dis­
cussion in class each theme is gone over with the student, in 
special conference with the instructor. Required in all courses, 
both semesters, freshman year. (6 units each semester) 

603. ENGLISH LITERATURE l'ROM CHAUCER TO Mn.ToN.-A his­
torical 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 semes­
ter, sophomore year. (4 units) 

604. ARGUMENTATION AND Punuc SPEAKING.-The theory of 
argument and the practice of speaking. The class will engage 
in daily discussions of current problems. Required in all 
courses, second semester, sophomore year. (4 units) 

605. THE ROMANTIC PERIOD.-Wordsworth, Coleridge, Keats, 
Shelley and Byron, and the prose writers Lamb, De Quincey, 
Coleridge, and Hazlitt. Texts: Long, English Literature; G. 
K. Chesterton, The Victorian Age in Literature. Required in 
all courses, first semester, junior year. (4 units) 

606. AMERICAN LITERATURE.-A brief examination of poetry 
and prose. Text: Trent and Erskine, Great 'Vriters of Amer­
ica. Required in all courses, second semester, junior year. 

(4 units) 

607-608. TECHNICAl, ENGLIsII.-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, correct, 
and concise expression in connection with technical subjects. 
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. Hequired in all courses, both 
semesters, senior year. (3 units each semester) 
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609. EIGHTEENTH CENTURY LITERATURE.-A survey of this 
period covers the great essayists, the great early novelists, 
classical poetry from Dryden to the death of Pope, and the rise 
of Romanticism. Text: Long, English Literature. Prescrip­
tive, second semester, sophomore year, and thereafter. 

(4 units) 

611-612. SPECIAL COMPOSITION.-Supplementary to 601-602; 
required of any upper class man at the ,liscrdioTl of the Faculty 
and of the department of English. Consists entirely of theme 
writing and consultation; may be contilluC'd in each individual 
case as long as the instructor deems it necessary. Prescriptive. 

(3 units each semester) 

613-614. SPELLING.-Satisfaction of the requirements in this 
subj cct iTwolves the student's ability to spell those words, both 
gencral and technical, that he is likely to nse. Prescriptive. 

(3 units each semester) 
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FRENCH, GERMAN, AND SPANISH 

In the work of this department two obj ects 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 culturc. A good foun­

dation is provided by a careful study of grammar, and a 

correct pronunciation is sought for by constant practice 

in the class room. Most of the class work is carried on 

in the foreign language itself, and writing from dictatio1l 

is regularly practiced. Opportunity is given to acquire 

facility in both conversation and reading. 

The advanced courses go more deeply into literaturc, 

and aim to give some insight into the character, spirit, 

and traditions of the peoples rcpresented. 

Two years of college work in German, French, or 

Spanish are required of those who offer anyone of these 

languages for admission"; and thre{~ years of those who 

enter without such preparation. 

6:>1-6,,9. ELF."IF."T"'RY FRENCH I.-Grammar and reading; 
practice in sjleaking and writing Frcnch; dictations. Care is 
given to correct pronunciation. Books used: Chardcnal's 
French Grammar, and Bacon's Vne Scmaine 11 Paris. Prescrip­
tive, both semesters, freshman year. (7 units each semester) 

653-654. ELElHF.XTARY FRENCH n.-Continuation of gram­
mar; special study of irregular verbs. Exercises in composi­
tion and com'ersation. The texts used are chosen from the 
more familiar modern authors. 
sophomore year. 

Prescriptive, both semesters, 
(7 units each semester) 

655-656. INTERlHEDIATF. FRENcII.-Composition and syntax 
are reviewed. The spoken langllage is freely used in the class 

l\Vith the approval of the dcpartment, a 
languages may he ,;nh"titutcd for the s('cond 
offered for entrancc. 

of one of the other 
yC:lr of t11e lallgua'f~c 
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room, with frequent dictation. Translation at sight from rep­
resentative texts receives stress. The following books are used: 
Victor Hugo's Les Miserables, and some French scientific reader. 
Hequired in all courses if French is offered as an entrance 
language, both semesters, freshman year.' 

(7 units each semester) 

657-658. AnvANcED FRENCH I.-Plays by Corneille, Rachl(' 
and Moliere. Heading of seientiftc French continued. Required 
in all courses if French is offered as an entrance language, 
hoth semesters, sophomore year.' (7 units each semester) 

659-660. ADVANCED FRENCH II.-Victor Hugo and the Ro­
mantic School receive spccial attention in the first semester, 
Hugo'S Notre Dame de Paris being read. The second semester 
is devoted to the modern drama, Hugo, Scribe, Rostand, and 
others being studied. Prescriptive, both semesters, junior year. 

( 5 units each semester) 

661-669. ADVANCED FRENCH III.-The work is based on For­
tier's Histoire de la Litterature Fran<}aise. Special periods 
are shlllied more minutely, 
outside work are required. 
year. 

and class readings and reports on 
Prescriptive, both semesters, senior 

(5 units each semester) 

IiIl-G79. ET.TDrEXT,\Ity GER]rAN I.-Vos' Essentials of Ger­

man, and Bacon's 1m Vatcrland are used, with written and oral 

exercises, an(] didaliolls. Prescriptive, both semesters, fresh­
man year. (7 units each semester) 

613-674. ELEl\1F.NTARY GEllMAN n.-Continuation of gram­
mar and exercises. Storm's Immensee and some simple plays 
are used. Prescriptive, both semesters, sophomore year. 

(7 units each semester) 

1 For languages required in Chemical Engineering and Chemistry 
cotlrses, see page 60. 
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675-676. INTERMEDIATE GERMAN.-Composition and syntax 
are taken in review; the spoken language is freely used in the 
class room, and translation at sight is regularly practiced. 
Texts: Lessing's Minna von Barnhelm, Schiller's Wilhelm Tell, 
Wait's Scientific German reader. Required in all courses if 
German is offered as an entrance language, both semesters, 
freshman year.' (7 units each semester) 

677-618. ADVANCED GERMAN I.-An introduction to the Ger­
man literature of the nineteenth century. Novels from the 
works of Freitag, Sudermann, Hauptmann, and Fulda are 
used, being supplemented with MUller's Electrische Maschinen. 
Hequired in all courses if German is offered as an entrance 
language, both semesters, sophomore year.' 

(7 units each semester) 

679-680. ADVANCED GERMAN II.-A continuation of 678, the 
work being based upon Keller's Bilder aus der Deutschen Lit­
eratur, Rauter's allgemeine chemische Technologie, and 
Pasdkowski's LeselJUch zur Einftihrung in die Kenntnis 
Deutschlands und seines geistigen Lebens. Prescriptive, both 
semesters, junior year. (5 units each semester) 

681-682. ADVANCED GERMAN I1I.-The social forces in Ger­
man literature receive special emphasis. The work consists 
mainly of lectures by the professor based upon texts to be an­
nOUlwed from time to time. Prescriptive, both semesters, senior 
year. (5 units each semester) 

691-692. ELE~IENTARY SPANISH I.-Grammar, reading, con­
versation, 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, both semesters, freshman year. 

(7 units each semester) 

1 For languages required in Chemical Engineering and Chemistry 
courses, see page 60. 
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693-694. Er.EMENTARY SPANISH H.-Review of grammar, 
espeeially of the verbs. An easy novel will serve as basis for 
Spanish conversation. Special study is made of scientific anel 
technical Spanish, the reader by Cornelius \Villcox being used 
as text. Prescriptive, both semester s, sophomore year. 

(7 units each semester) 

695-690. I NTERMEDlATE S'PANISH.-A study of modern Spanish 
literature, accompanied by work in composition and conversa­
tion based on the tcxt read. Grammar is reviewed, especially 
the irregular verb. Texts : Galdos' Dolia Perfecta; Fernan 
Gaballero's La Gaviota, La Familia de Alvareda, etc. A thor­
ough study of scientific and technical Spanish is made. Spanish 
newspapers and reviews are read. Prescriptive, both semesters, 
sophomorc year. (7 units each semester) 

(;91-698. ADVANCED Sl'ANISII I.- A special study is made 
of the Spanish dramatists Calder6n de la Barca, Lope de Vega, 
and of the modern playwrights Zorilla, Echegaray, and others. 
Rcqllil'ed in all courses cxcept Chemical Engineering and 
Chcmistry, if Spanish is offered as an entrance language, both 
semestel's, freshman year. (7 units each semester) 

699-700. AIlV,\ NCED SPANISH n.-Miguel de Cervantes' Don 
Quixote is studied. Individual reports on chapters read are 
made by the students in Spanish. Required in all courses 
except Chemical Engineering and Chemistry, if Spanish is 
offered as an entrance language, both semesters, sophomore 
year. (7 units each semester) 
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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 instruelion includes 

practiee to develop manual faeility in the use of instru­

ments, exereises to develop speed and accuracy in the 

application of the principles of descriptive geometry, and 

instruetion in standard lettering, shading, and dimen­

sioning. The freehand sketching of maehine 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. IT!J<;CIL\XICAL DRAWING AXU DESCRu"l'lVJ<; GEO~IETRY.~ 

Involves the use of instrumcnts, geometric constructions, ortho­
g-raphic projcdions, principles of dimensioning and descriptive 
geometry; including simple prohlems in lincs, plancs alld solids, 
illustrated hy the solution of practical problems. Lectures and 
j'ccitations Hre used when necessary. Hequired in all courses, 

first semcster, freshman year. (6 units) 

[X OTE: Students who have had previous training in mechan­
ical drawing may be excused from the elementary work hy 
showing sufficient cvidence of proficiency in the use of the in­

struments. ] 

709. MECHANJC"l~ DIL\WIXG AXil DESCRIPTiVE GEOlUETRY.--A 
study in intersections and developments of planes and solids, 
isometric and elemcnts of perspective drawing, shades and 

shadows. ]{equir('(] in all courses, second semester, freshman 
year. (6 units) 

703. MACHTXE DRAw["G.~Detnil sketching from machines in 
the shops and lahoJ':lioJ'ies, followe!] by detail drawing and 
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tracing. All drawings a re made with the understanding tha t 
they must be suitable for use in the shop. Required in Civil 
E ngineering courses, first semes te r, sophomore year. (3 units.) 

705. MACHINE DRAWING.-Det ail sketching of machines in 
the shops and laboratories, followed by detail drawings, trac­
ing and assemblies. All d rawings a re made with the under­
s tanding that they must be suitallie f or use in the shop. Pre­
scriptive in Electrical and Mechanical Engineering courses, 
fi r st semester, sophomore year. (3 units ) 

706. MACHINE DRAWI NG.-Detail sketching from machines in 
the shops and labora tor ies, followed by detail drawings, trac­
ing and assemblies. Studen ts who have already taken machin p. 
drawing 70S are required to do more advanced work in deta il 
sketehing and tracing of eomp lieated machines, make layouts 
of p iping, and do general mechanical engineering drawing. He­
quired in Electrical and Mechanica l Engineering courses, sec­
ond semester, sophomore yea r. (3 units) 

7z1-72~. FRE}:IIAND L E"rl'EUl No.-Practice in the construction 
of freehand letters adaptcd to llse on working drawings, and 
the layout of titles. Hcqllired in all courses, both semesters, 
freshman year. (9 units each semester ) 

723-7SH.-725-7'26. FlIF.E IIA Nil SKETCIIING.-Isometric and p er­
spective sketching of machine pa rts. Design sketching without 
t he usc of models. Prescriptive, lloth semesters, freshman and 
sophomore yenrs. (1 unit eaeh semester) 
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SHOP INSTRUCTION 

The chief aim of the shop courses is to familiarize the 

student with the properties of the materials used in 

engineering, with the ways in whieh the various meclwn­

ical operations arc best performed, and with considera­

tions of cost in timc and labor. 

HI. 'VOOD WORKING.-Instruction in the carc and use of 
the ordinary woodworker's tools; training in sawing, planing, 
chiseling, and the commoner processes of the art; joinery, 
framing, fastening, glueing; staining and finishing. Wood 
turning', care and adjustmcnt of the lathes, use of tools; orna­
mental turning. Required in all Engineering courses, first 
semester, freshman year. (4 units) 

742. FOHGING.~Instruction in the mechanism and care of 
the forge, operation and handling of fire, heating, drawing, 
bending, upsetting, heading, welding, punching, clipping, rivet­
ing, drilling, and grinding. Working of steel, hardening, tem­
pering, and refining. Structural and ornamental iron work. 
Required in all Engineering courses, second semester, freshman 
year. (4 units) 

743. PA'r'l'ERN MAKING.-Instruction and practice in the mak­
ing of patterns for iron and brass castings; the principles in­
volved in the construction of patterns and the allowance for 
dra ft, shrinkage, etc., a re given practical expression. Instruc­
tion in the use and making of core boxes, composite and ribhed 
patterns is given. Bench molding of students' patterns. Re­
quired in Electrical and Mechanical Engineering courses, first 
semester, sophomore year. (4 units) 

744. MACHINE SHOP PRACTIcE.-In bench and vise work the 
student takes up chipping, filing, scraping, polishing, laying out 
of work, etc. As a preparation for work on machines, a careful 
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im'estigation of each machine is required, to familiarize the 
student with its construction and various motions, the office 
of each bolt, nut, handle, gear wheel, etc., being determined, 
and the general design being compared with other machines. 
The care of machines is considered at this point, and a sys­
tematic study is made of the needs of the machine for successful 
and rapid operation. Machine work is begun with a series of 
exercises illustrating the principal processes, as plain turning, 
facing, thread-cutting, inside boring and thrcading, turning of 
tapers, hand tool and chuck work of all kinds. At different 
stages of the course, work is given on the planer, shaper, drill­
presses and milling machines. Students are expected to provide 
themselves with calipers and scale. Requircd in Electrical and 
Mechanical Engineering courses, second semester, sophomore 
year. (4 units) 

SHOP EQUIPMENT 

The shop equipment formerly owned by the Collcl\e is now 
the property of the Pasadena 1Iil\h School; it has heen 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 
Collel\e students. The wood working, pattern making, forge and 
machine shops are all amply equipped to carryon the College 
work outlined above. 

COLLATERAL SUBJECTS 

151-15'2. ENGINEERING JOURNAl,s.-Recent developments and 
noteworthy achievements in engineerinp; practice are ohsen'ed 
and discussed; the student is required to report in n hstract on 
articles of interest appearing in the successive issues of the 
particular engineering publication assig'ned to him; and is ex­
pected to keep individual ahstract files of such articles as 
promise to be of value for reference in his later professional 
career. A short paper covering some notable development, or 
the year's progress in some line of enl\ineering work, is required 
of every student at the close of each year's course. Required 
in Engineering courses, both semesters, juniOl" year. ('2 units) 
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753-754. ENGDIEEHING JOURNM.S.-A continuation of 751-752. 
Hequired in Engineering courses, both semesters, senior year. 

(2 units) 

761-762-763-761. HESEARCH REl'oRTs.-\Veekly reports on re­
cent research appearing in English, German, and French chem­
ical periodicals will be given by members of the chemical 
Faculty, and seniors and juniors taking their major work in 
that subj ect. Prescriptive both semesters, junior year. Re­
quired in the Chemical Engineering and Chemistry courses, both 
semesters, senior year. (2 units each semester) 

771-713. TECIIN lCAL PROBLEMS.-A descriptive study of the 
results which should follow the practical application of scien­
tific principles. Recognizing that the first two years of the 
unoergraduate courses must necessarily be devoted chiefly 
to the funoamental essentials of mathematics, the natural 
sciences, ano language, it is the function of this branch of 
instruction to furnish a perspective view of both the past and 
the future of technical development, in order to show the rela­
tion of funoamental training to engineering methods. Recent 
dew'lopments in electrical, mechanical, civil, and chemical en­
gineering are discussed by competent instructors, and, in 
addition, successful technical men are invited to' describe their 
personal experiences to the class. 
both semesters, freshman year. 

THESIS 

Required in all courses, 
(2 units) 

HOO. TllESlS.-As noted on pages 57, cHch candidate for a 
degree must suhmit a thesis on some suhject related to his 
course, devoting such amount of time as may he necessary to 
secure the desired result. Required of all candidates for a 
degree, senior year. (19 to 90 units) 
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Abbreviations: E., Electrical Engineering; M., Mechanical 
Engineering; C., Civil Engineering; Eng., Engineering, undeter­
mined; Ch., Chemistry; Ch.E., Chemical Engineering; E'ng.Ec., 
Engineering and Economics; G., General Courses. 

SENIOR CLASS 

Name and Home Address 

ALLEN, ROllERT NORMAN 

Los Angeles, California 

CAIlSON, MAX HOWARD 

Pasadena 

Course Local Address 

C. 2139 Canyon Drive 

Hollywood, Los Angeles 

C. Dormitory 
Pasadena 

CHAMllERT.A IN, BERN AllD EI.TON C. 842 ~Iaple Street 
Pasadena Pasadena 

DuMoND, JESSE Wn.UAM MONROE 

Monrovia, California E. 

FAIlMER, VERDINE EI.LSWORTH M. 

Burbank, California 

HARRIS, TOM JOHNSON 

Los Angeles, California 

MOSHER, EZRA DAVIS 

Glendale, California 

RICH, KENNETH WHITING 

Pasadena 

C. 

M. 

E. 

Dormitory 
Pasadena 

Dormitory 
Pasadena 

138 N. Hill Street 
Los Angeles 

Dormitory 
Pasadena 

Dormitory 
Pasadena 

SHUGART, HAROLD EMERSON 

Los Angeles, California 
C. 144 S. Gramercy Place 

Los Angeles 

JUNIOR CLASS 

ASKENASY, ALEXANDER 

Los Angeles, California 

BAKER, CLAIlK EDW AIlD 

Santa Ana, California 

C. 917 W. Fifth Street 
Los Angeles 

E. Dormitory 
Pasadena 
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JUNIOR CLASS-Continued 

Name and Home Address 

I3EA1."I'U:, JOSEPH ANDREW 
1I oilywood, Califonlia 

ESSlCK, LOUIS FREDERlCK 
Needles, California 

KEMP, ARCHIE HEEIl 

Pasadena 

MEYl:R, HARRY PENDLETON 

Pasadena 

POOLE, FRED LLOYD 

Covina, California 

RICHARDS, Roy THOMAS 
Tempe, Arizona 

RIDENOUR, CARI,YLE HOWl: 

Altadena, California 

SEARl" SIDNEY RICKEY 
Los A ngeles, California 

SOPP, CLAUDE 'VELLDWTON 

Pasadena 

STERT, ARTHUR 

Oklahoma City, Oklahoma 

YOU1.'Z, JESSE PAUL 

Pasadena 

Course Local Address 

M. 800 S. MentoI' Avenue 
Pasadena 

E. 249 N. Oak Avenue 
Pasadena 

Ch. 381 Franklin Avenue 

Pasadena 

Eo 181 S. Catalina Avenue 
Pasadena 

E. Dormitory 

Pasadena 

E. 201 N. Michigan Avenue 
Pasadena 

M. Mariposa and Marengo 
Avenue Altadena 

C. Dormitory 
Pasadena 

C. IE) Hammond Street 

Pasadena 

M. Dormitory 

Pasadena 

E. 33,1. W. Green Street 

Pasadena 

SOPHOMORE CLASS 

ARMSTRONG, OLIN LEWIS E. BID S. Hudson Avenue 
Whittier, California Pasadena 

BJERKE, CLARENCE MARTIN 

Los Angeles, California 
C. Dormitory 

Pasadena 
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SOPHOMORE CLASS-Continued 

Name and Home Address Course 

BOEKESOOGEN, EAIlL VANCE E. 

South Pasadena, California 

BROADWELl., SAMUEL JONATHAN 

Covina, California Ch. 

BeIlNS, BRUCE M. 
A lhambra, California 

CARNAIL\", S'l'ANLEY CUOSSON C 

Los Angeles, California 

CI.ARK, OLIN JUDSON 

Pasadena 

COLI:S. HEGT""LD 

Los Angeles, Californi(! 

COO:\IBS, FRANK PERHAM 

New York City 

Eng. 

1\1. 

Ch.E. 

Local Address 

1014 Magnolia A venue 
South Pasadena 

Dormitory 
Pasadena 

::n S. Almansor Street 
Alhambra 

1816 Hobart Boulevard 
Los Angeles 

44 Mary Street 
Pasadena 

81:) E. .Jefferson Street 
Los Angeles 

Dormitory 
Pasadena 

Down, MUSSON .JULIUS 

Pa.~adena 

C. 123 Elevado Drive 
Pasadena 

GuOII', 'VH.I.U3l DO",\Ul Eng. Ee. 975 N. Raymond Avenue 
San Bernardino, California Pasadena 

HAums, HMlor.D Ross M. 
L08 Angeles, California 

HARRISON, KENNETH J OSEPII C. 

Eagle Rock, California 

HEYWOOD, GENE BRYANT C. 

Pasadena 

HIJIKATA,' l(URAZO 

HOGE, EllISON R.HVUSGS 

Pasadena 

E. 

Ch. E. 

623 S. Bonnie Brae 
Los Angeles 

227 Stanley Avenue 
Eagle Rock 

963 Galena Avenue 
Pasadena 

370 S. Marengo A venue 
Pasadena 
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SOPHOMORE CLASS-Continued 

Name and Home Address 

HUIlEU, JOHN JOSEPH 

~I esa, Arizona 

lrnLEu, EUGENE HENIty 

Tropico, California 

JACKSON, HARLAND 

Pasadena 

JOHNSON, WALLACE BAYARD, 

Colton, California 

LAVAGNINO, .TOlIN FRANCIS 

Pasadena 

LAWSON, IVER NORMAN, .JR. 

San Diego, California 

LILLY, MERVYN GEORGE 

Long Rench, California 

lYlENDENIIALI., EARL 

L08 Angeles, California 

MOSIu:u, FRANK REID 

Glendale, California 

NELSON, CI.ARENCE E~lllER'1' 

Parmington, California 

NU'l'T, DONOVAN 

Pasadena 

OGIER, W AL'l'ER WILLIAMS 

Pasadena 

OVERS'l'ROM, CONRAD 

Pasadena 

PEASE, FRANCIS MAYNARD 

Alhambra, California 

Course Local Address 

E. Dormitory 
Pasadena 

M. Dormitory 
Pasadena 

E. 919 E. Villa Street 
Pasadena 

E. Dormitory 
Pasadena 

Eng. 595 E. Cfllifornia Street 
Pasfldena 

Eng. Dormitory 
Pasadena 

C. Dormitory 
Pasadena 

E. 3813 Hobart Boulevard 
Los Angeles 

M. 319 Central Avenue 
Glendale 

E. 206 N. Chester A venue 
Pasadena 

Ch. 185 Marion Avenue 
Pasademl 

C. 162 Oakland Ave 
Pasadena 

M. 251 S. Hudson Avenue 
Pasadena 

E. 907 N. Wilson Avenue 
Alhambra 
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SOPHOMORE CLASS-Continued 

Name and Home Address Course Local Address 

PEACOCK, HOWARD GREENWOOD E. Dormitory 
Long Beach, California Pasadena 

PERRY, SAMUEL SALlSIlURY M. Dormitory 
L08 Angeles, California Pasadena 

PETEIlMANN, PHILIP J. M. .,]70 I. Ellendale Plaee 
L08 Angeles, California Los Angeles 

PIKE, NOEL AI.EXANDEIl 

Los Angele.~, Califm'nia 
E HO Lucas Avenue 

Los Angeles 

PROSSER, NORMAN ISBELL 

Pasadena 
E. 1101 Charlevoix Street 

Pasadena 

RASMUSSEN, SAMUEL 

Selma, California 
C. 

HF.YNOLDS, MAYNAIlD STUCKF.Y G. 

Alhambra, Califm'nia 

SlHl'1'll, AI.BER'l' K "OX, JR. E. 

Los Angele.~, California 

TAYLOR, R.U.I'H TOWER M. 

Pasadena 

TOWNF., LI.OYD ENSIGN 

Corona, California 

\VACHTEl.I., .JOS}~PH BALDWIN 

San Bemardino, California 

M. 

E. 

Dormitory 
Pasadena 

907 Stoneman A venue 
Alhambra 

3,,']3 Arroyo Seeo Avenne 
Los Angeles 

goo Elizaheth Street 
Pasadena 

Dormitory 
Pasadena 

g10 S. JI IIason A venue 
Pasadena 

FRESHMAN CLASS 

AJ.TER, RETLA 

Long Beach, Oalifornia 

BARROUII, CONWAY BEIIIIY 

L08 Angeles, California 

E. 

Ch.E. 

Dormitory 
Pasadena 

1179 W. 28th Street 
Los Angeles 
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FRESHMAN CLASS-Continued 

Name and Home Address Course Local Address 

BARlL\GAlt, .TOlIN JOSEPH E, Electric Aycnue 

Santa ]j[ onir'a, California A Ihamhra 

HF.RCA'V, COHL1SS ARTHUR I~ng. Ee. ·1,::W N". Newlin Avenue 
TVII ill ieT, California 

BEST, VmGTL ITOUTF.S 

l'IlH(1dena 

n rCKEL, tJolIN EnWAHU 

Whittier, California 

J~. 

C. 

I3IXGIIAlH, ILmOI.D FARNUM Eng. 

South Pasadena, California 

M. 

Whittier 

liG; San Pasqua I Street 

Pasadena 

Dormitory 

Pasadena 

80510 Milan A venue 

South Pasadena 

Dormitory 

Olrmdule, Canfornia Pasadena 

BUll:UISTJo:n, CI.AHENCE AlHANIlUS C. 435 N. Euclid Avenue 

Pas(!(ienn Pasadena 

13UlDIISTER, DONALD 

Pasadenu 

CAPUA, FUANK HUSSELL 

Sierra Madre, Califol'1l'i(f 

CASE, IIENItY HUGGu:s 

Pasndena 

CIIAl>lBEItL.\IN, ASHI.EIGII K. 

Pa.~ndena 

CIIAlHllEItT.AIN, CI.AItENCE ,"V. 
l"Isadenu 

CLElHEXS, TnoMAs BUACKEN­

RIDGE 

[Jos A nyc Ie." Califon,ia 

C. 

E. 

Eng. 

C. 

C. 

M. 

435 N. Euclid Avenue 

Pasadena 

Sierra Madre 

188 S. Catalina Avenue 

Pasadena 

317 N. Los Robles Ave-

nue Pasadena 

377 N. Los Hobles Ave-

nue Pasadena 

1!l70 La Salle Avenue 

Los Angeles 
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FRl!:SHMAN CLASS-Continued 

Name and Home Address Course 

COWLEY, CRAIG E. 
Pasadena 

DOXAGIIOE, UOBERT l\J. 
S onlh Pasadella, Cali/o1'1tia 

PI,DRY, ROUEllT 'VgynRTOHT 

['asac/enn 

Foss, EVEIlE'l'T CT.ARK 

Los Angeles, Califomia 

Eng. 

E. 

Loeal Address 

San Un fae! Heights 
Pasadena 

7l4. Electric Avenue 
South Pasadena 

Hcinway 15 
Pasadena 

161B Edgeeli If Drive 

Los Angeles 

GUITOX, LEON,IRD AI.DERT 

Wilmington, California 
E. Dormitory 

Pasadena 

GURLEY, JOIIX ADDISON 
San Diego, Califo1'1!'ia 

M. Dormitory 
Pasadena 

TIAItTLEY, JOSEPH FREDERICK Ch. E. 509 .Tackson Street 
l'asadena Pasadena 

lLWENER, JOHN LEE 

Alhambra, Californin 
Ch. E. 990 N. Olive Street 

Alhambra 

HAYMOND, \VILJ.I.U[ H. B. E. Dormitory 
Riv61'side, CaUfol'nia 

HrnnARD, CnAm.Es HENny E. 
Pasadena 

HOSLER, THOMAS REED M. 
Los Angeles, CaUfornia 

HOUSE, HAnVEY 'WAJ.TER Ch. 

Los Angeles, California 

ISIIIYAMA, EUTSU E. 
Taisho, Shimonoseki, .Tapan 

JONES, .TOUN KENNETH Ch. E. 
/,os Angeles, Carifomia 

Pasadena 

156 Bellefontaine Street 
Pasadena 

fi9::?B Sunset Boulevard, 
Hollywood, Los Angeles 

395 S. Marengo A venue 
Pasadena 

139 Mary Street 
Pasadena 

711 Westlake Avenue 
Los Angeles 
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FRESHMAN CLASS-Continued 

Name and Home Aduress 

KENDALL, JACKSON 
Pasadena 

KIRSCHMAN, H. DARWIN 
L08 Angeles, CaUfornia 

KRAEMEU, LLOYD Wn.J.IA1H 

Pasadena 

Course 

Eng. 

E. 

E. 

Local Audress 

2lO S. Los Robles Ave-

nue Pasadena 

254 S. Hudson A venue 
Pasadena 

627 S. Los Robles Ave-

nue Pasadena 

LACY, Wn.I.IAM GORDON 

Los Angeles, California 
M. Dormitory 

LAVENE, Cr.AYTON CHANDI.ER Eng. 
Pasadena 

LEE, SMITH M. 
Alhambra, California 

LITTLEJOHN, ORVIU.E DELANO E. 
Monrovia, California 

LOVE, FRANK MANN M. 

Los Angeles, California 

Pasadena 

4.65 N. Marengo A venue 
Pasadena 

603 N. Wilson Avenue 

Alhambra 

5)G6 Arcadia Street 

Pasadena 

5)5)12 West Boulevard 

Los Angeles 

MAKOSKY, FRANK CHARI.ES 

Santa Ana, California 
Eng. Dormitory 

Pasadena 

MARSHALL, FRED ADEr.llERT Ch. E. California and San Ma-
San Marino, California rino Sts., San Marino 

MURPHEY, MARCUS DEWITT C. 4,81 Center Street 

Pasadena 

MURPHY, DUDLEY BOWLES 

Winchester, Massachusetts 

NAIRN, TERRY JULE 

El Centro, California 

NORDEEN, LOUIS HOWARD 
Venice, California 

E. 

M. 

Pasadena 

1139 Lura Street 
Pasadena 

San Pasqual and Michi­

gan Avenue, Pasadena 

E. Dormitory 
Pasadena 
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FRESHMAN CLASS-Continued 

Nalne antI Henne .Ad(lr('~s Course 

OLSOX, YER"'; LEnny E. 
Lo.'·,' ~-IIl.oele.~, California 

P,\ID[ELFE. EIJ\L\RD ,\'[LSOX E. 
PaH(u/ena 

PAYXE. IVAX LEROY C. 
Sania Barbara, California 

PEASE. IIO\\,\HD :Vh:HU: E. 
Alhamb/'({, California 

POLT.OCK, ROIlEWr M. 
[,08 A /If/elcs,. California 

PUEE}"\X, :VloIlSF. MAITLAND Ch. E. 
Olendale, California 

RIIOIlES, \\'][L\HIl FLOWER 

]'asrrdena 
C. 

Local Address 

24.13 Manitou Avenue 
Los Angeles 

Q% South Mentor Ave-
nue Pasadena 

196 N. Chester Avenue 
Pasadena 

901 N. \Vilson Avenue 
Alhambra 

3979 Brighton Avenue 
I,os Angeles 

}4.:n IV. Third Street 
Glendale 

Dormitory 
Pasadena 

SCHERER) PAUL j\U~L\Xn 

['((sadena 
E. ~U5 S. EI Molino Avenue 

Pasadena 

SCIIHOEDER, \VALTER B. 
Lincoln, X ebl'aska 

SI [UTT, HAROLD PHILIP 

P((sadcna, C\tli(ornia 

SEIP, BEllTEVERETT 

Lo,. A n(lele8, Cali/ol'nia 

E. SO S. Catalina Avenue 
Pasadena 

Eng. 330 E. Walnut Street 
Pasadena 

E. 11 S4 N. Hobart Boule-
vard Los Angeles 

S}IITII, :'IIERHIT'l' BURDETTE Ch. E. 1815 Bushnell Avenue 
South Pasadena South Pasadena, California 

STAXFORD, EVERET'l' RUSSELL 

South Pasadena, California 
c. 110f) 'Windsor Place 

South Pasadena 

STICHT, RORERT CARl" .Til. Ch. E. Dormitory 
Queenstown, Tasmania, Australia 

TIIO}lAS, BEV"" IV. 
I mperia/, Ca/i/ornia 

Pasadena 

1149 San Pasqual Street 
Pasadena 
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FRESHMAN CLASS-Continued 

Name and Home Address Course Local Address 

TORGERSON, TURNER 'VILLIAM Eng. 1385 X. :\Ientor Avenue 

Pasadena Pasadena 

TUTTLE, LYNN BURDETTE Ch. E. 1410 Hope Street 

South Pasadena, California South Pasadena 

VAN DEUSEN, EDW"'RD TIn'ANY L!9 X. Hill Street 

Pasadena Ch. E. Pasadena 

'VAltll. CLARENCE NORRIS :\1. 
Los Angeles, California 

WELDON, W AU,ACE E. 

South Pasadena, Califo1'nia 

'VHEELOCK, DUDI"EY BROOKS 

Riverside, California 
C. 

WILCOX. PAUL BLuNE Eng. Ec. 

Lon,r! Beach. Califorllia 

WOODBURY. ROSCOE ERRETT 

Pasadena 
E. 

621 S, Hope Street 

Los Ang-eles 

205;; Fletcher A venue 

South Pasadena 

Dormitory 

Pasadena 

Dormitory 

Pasadena 

3!l!l S. Los Robles _'\ ,'e-

llue Pasadena 



1Ronlrr of (!lollrgr J\huuui 

i\oTE: Throop College of Technology was founded in the 
!'ear )891 by the Hon. Amos G. Throop. formerly of Chicago. 
At fir.st it was called "Throop University;" but within a year 
this amhitious n ame 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, throngh a department 
nf 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 school as a college of technology. D epartmcnts tending to 
oh"eure this aim, such as that of the normal arts and the 
Academy, were relinquished, and a complete reorganization 
effec ted. In 1913 the legal name of the corporation became 
Throop College of Technology. 

Following are the College alumni from the beginning: 

1896 

GEOUGE F. DOTY, A. B ................ .. ................ . 249 East Union Street 
Pasadena, Oalifornia 

Manager Provident Pledge Corporation. 

DL\XTHA "'1 . H .\YSES, A. B ..... ....... 810 North F'rancisca Avenue 
Redondo B each, Oalifornia 

[A.B., Leland Stanford Junior U nive rsity, 1905.] 
Instructor in Science, Hedondo High Scbool. 
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1897 
JOSEPH GRIXXEJ.L, A.B ......... .. ........................... 251;8 D1tl'al1t Avenue 

Berkeley, California 
[A.}I., Leland Stanford Junior University, 1901; Ph.D., 1913.] 

Director Museum of Vertebrate Zoology, University of 
California. Editor of "The Condor." Publications: 
Variolls papers on the distribution and speciation of 
animals, and (with Hilda 'Vood Grinnell), "Reptiles of 
Los Angeles County, California" (Throop Institute Bul­
letin ::\0. 35). 

1898 
Roy BEEIlE DI.ACIDUX, A.B. . .. Dagupall, Pall,rlasinan 

Philippine Islands 
Assistant Engineer, Bureau of Public 'Yorks. Publication: 

"'Yoodwol'king, A !\Janual of Elementary Carpentry for 
Philippine Schools." 

............ 1;63 West Street 
New York City 

[Ph.D., University of Chicago, 1909.] 

Assistant Chief Engineer, 'Yestern Electric Company. 
Publications: "Vapor Density of Sodium Vapor," Phil­
osophical Magazine, 1902; "Resistance of Bismuth in a 
::vragnetic Field," Physical Review, 1903; "The 110dern 
Telephone Cable," American Institute of Electrical En­
gineers, 1909; "Long Distance Telephony in America," 
International Electrical Congress, Turin, Italy, 1911. 

1900 
IRVING CHESTER HARRIS, A.D...... . .......... 802 Federal Bnilding 

Chicago, Illinoi~ 
Engineer in charge of Inspection of Materials, 

United States Heclamation Service. 
ALBERT OLSO"-, A. B .............................. ............................... Deceased 

1901 
LEONARD E. DAVIDsox, B.S....... . .............. 3020 Deakin Street 

Berkeley, California 
Instructor in :\1anual Training, 

San Francisco City Schools. 
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1902 

KIRK 'VORRELL DYER, B.S ....................... l'rliddletown, Connecticut 
[S.B., ::\lassachusetts Institute of Technology, 1901.] 

Secretary-Treasurer Frishie :VIator Co. 
Trustee Xorwich State Insane Asylum. 

JA)IES ::\bsox G.\YLORO, n.s. . .. Denvel", Colorado 
[s.n., ::\Iassachusetts Institutc of Technology, 1907.] 

Engineer United States Reclamation Service. 

J\I.\UDE LOUISE K,CIIOLSOX, B.S.~~ 

1903 

~~1041 North lludson Avenue 
Pasadena, California 

RICHIRIl "'OOISEY STIOfDL\KI'R, n.S ... ~.112'! jJler,-!uwls' IYational 
Bank Building, Los A ngeZes, California 

Electrical Engineer. 

1904 

__ Deceased 

HE"HY CHESTER MCCUTCILIX, B.S. ~~~~1022 Santa Pe Avenue 
L08 Angeles, California 

With Holabird-Reynolds Electric Company. 

1906 

JOHX CLAREXCE GAYLORIl, n.s.~ .. ~~~ .. ~~~~~~~~ .. ~~~1120 ilieridian Avenue 
South Pasadena, California 

[S.B., Massachusetts Institute of Tcehnolog'y, 1908.] 

Engineering Department, Southern California Edison Co. 

EDGAR SCHUYLER ::\IAxox, n.s.~~~~ .. ~ ..... ~~~~ .. ~.Capiz, Capiz Province, 
Philippine Islands 

Principal Trade School. 
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FRANK EDWARD NORTON, B.S ................................ .. Garfield, Utah' 
With Utah Copper Company. 

HnDA WOOD, B.S. (MRS. JOSEPH GRlNNEU) ............. 2543 Durant 
Avenue, Bel'keley, California 

[M.S., University of California, 1913.] 
Publications: (With .Toseph Grinnell) "Reptiles of T.os 

Angeles County, California" (Throop Institute Bulletin 
Xo. 35). "Bats of California." 

1907 

JAJIES COLUXS lVIIU.ER, B.S.... ..Edmonton, Alberta, Canada 
[A.:Vr., Columbia University, 1910; Ph.D., 1912.J 

Director of Technical Education, Province of Alberta. Pub­
Iication: "Rural Schools in Canada." 

RAFAEL PurEXTEL, JR., B.S ........ ......... 4 Calle de Danceles No. 96 

111 exico City, 31 e.~ico 

Engineer, \Vater Supply and Drainage Project, San Sal­
vador, Central America. Deputy to the Congress of 
Oaxaca. 

NEW FOUNDATION 

1911 

H.\ROl.ll CURTIS lILLI., B.S .... ...: i Baker SI,eet 
lVest Lynn, Massachusetts 

Instructor to Student Salesmen, 
General Electric Company . 

STAXJ.EY }IORTO" LEWIS, B.S ... ...... 1)0,/ II' est lV ashil/!Jlan 

Street, Fort lV"!I"c, II/diana 
Test Department, General Electric Company . 

HOL\L VIXCE"'I' \VARD, B.S ..... 
Ranchman 

......... 1Vest Tenth Street 

Upland, California 

I Latest available information (1911). 
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1912 

BEXJA}I1X FEllGcsox, B.S. ... ].)46 IV est A darns Street 
Phoenix, A rhona 

Engineer, Arizona Corporation Commission. 

NOR:nAX EGRERT HUlUPIIREY, B.S ................ .......... 100 Pord Place 
Pa •• adena, CaNfornia 

:Municipal Light Department, Pasadena. 

JOHX DOnGE J\JERRlFIF.Ln, B.S ...... ... ...... 62 Holmes Road 
Pitt..field, Massachusetts 

Foreman :\Iotor Test, 
General Electric Company. 

FRAXK CeRT :\I".U:R, B.S .. . City Hall 
Burbrtnk, (fanfomill 

:\Illl1ager Light, Power and 'Vater Department, 
Burhank, California. 

1913 

H.\Y GEHIL\UT, B.~... .. _ .. !,,!/- /<}((.'d 8c('oud Street 

Los Angele .• , Californirt 
Sales Department, International Steam Pump Company. 

CHESTER HAYlUOXD HOVEY, B.S ......................... B17 :Monterey Road 
South Pasadenrt, California 

Draftsman, Department of Highways, Los Angeles County. 

LoUIS JAcon KOCH, JR., B.S ......... ............. .308 IV orth Solo Street 
Los A nyele •• , Crtlifornirt 

Estimator, Thomas Haverty Co., Heating, Vcntilating and 
Plulnbing COlltl'aetol's. 

IL\Ll'II \\'n.L\RD PARKIXSOX, B.S .............. J1 aracaibo, Venezue[a 
Engineer :\Iaracaibo Eledric Light Company 

HERBERT SlDXEY \Voon, B.S ..... ......... lCll Marengo Avenue 
South Pasadeun, California 
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1914 
WILLIAM FIN LAW AYARS, B.S. _____________________________ 62 Eighth Street 

Salem, New Jersey 
Assistant to the President, Ayars Machine Company. 

EVERETT SOUTHWORTH GARDINER, B.S. ________________ 2245 Sierra Madre 
StI'eet, Pasadena, Calif01'nia 

College of Law, University of Southern California. 

HENRY BERNHARDT GERCKE~S, B.S. _____ ---_140 West Thirty-Ninth 
Street, Los Angeles, California 

VIRGIl. FRANKLIN :\IonsE, B_S._ __.385 Soulh Chester _lvenue 
Pasadena, California 

In charge of Industrial Department, 
Los Angeles Public Library 

WAr.TER LAMB NEWTON, B.S. ___ 832 San Fernando Building 
Los Angeles, California 

Engineer with George A. Damon, Consulting Engineer, 
Publication: (with Royal '\T. Sorensen) "Inherent Volt­
age Relations in Y and Delta Connections." Proceedings 
American Institute of Electrical Engineers, 1914. (Throop 
College Bulletin, No. 64.) 

ALBERT WIU.IAM '\TELT_S, B.S .. __________________ 21 North Ferry Street 

Schenectady, N. Y. 
Student-Engineer, General Electric Company. 

GUY DEWITT YOUNG, B.S. ______________ ____________ 203 Maynard Building 

Seat tie, Washington 
Student Salesman, International Steam Pump Company 

1915 

HAROLD ALSWORTH BI.ACK, B.S. ____ 32 North Grand Oaks Avenue 
Pasadena, California 

With O. K. Acetylene Company. 

ROBERT ARNOLD WILLIAM BULT~IANN, B.S._. ______ 149 East At'enne 
Monrovia, California 
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Chief Draftsman, American Products Company, 
Pasadena. 

135 

EARL AXDm:wS BLRT, B.s."", ... " ... , .... , ..... ,. """.solar Observatory 
Pasadena, Oalifornia 

'Vith Los Angeles County Road Department. 

RAY}lOND FULLER CAl"L, B.S. ''','''''''', .. ,,' "lG22 Santa Clara StI'eet 
Ventura, Oalifornia 

Instructor, Ventura Union High School. 

IL~YlIroXD OSGOOD C"'Tf"AXD, B.S."" .... " .... "Santa Ana, Oalifornia 
Draftsman, Griffith Machine Works, Los Angeles. 

VERXE DONALD ELLIOTT, B.S ... """ .... 79 North Marengo Avenue 
Pasadena, California 

With Pacific Light and Power Co. 

ROBERT SINDORF FERGUSON, B.S .. ".1640 North Pair Oaks Avenue 
Pasadena, Oalifornia 

Tutor, Throop College of Technology. 

'VILLLUI MOWRY HOI"}rES, B.S ............. 917 North Wilson Avenue 
Alhambra, California 

With Los Angeles Gas & Electric Corporation. 

HEUBEUT BRAYTON HOI"T, B.S ................... 1105 f{erckhotr Building 
Los Angeles, California 

'Vith Valuation Department, Santa Fe Railroad. 

CHARLES HERnERT 'VILCOX, B.S ............... 1563 San Pasqual Street 
Pasadena, California 

With Craig Ship Building Company, 
Long Beach, California. 
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