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<!laltubar 
1921 

.JANUARY iL ........ Resumption of Instruction (8 A. M.) 
JANUARY 31 .............. Registration and Beginning of Instruction 

for :Vlirl-Year Entering Class 

FEBRUARY 22. ........... Washington's Birthday 

:NlARCH 19 ................. . . ...................... End of Second Term 
:VIARCH 20-27 ............................................................................... Recess 

:YIARCH 28..... . . ........... Re';umption of Instruction (8 A. M.) 
:NIAY 9. .Latest Date for Removing Senior Deficiencies 

MAY 30... . ......................................... Memorial Day 

.T UNE 12...... . .................. Commencement 

.TUNE 12 ......................... . .. Annual Meeting Alumni Association 

. rUKE 26-.TI·LY 4 ................................................... Recess 

.TUI.Y5 ........ Rt'slimption of Instruction for Mid-Year Freshmen 

SEPTEMBER 10 ......... End of Summer Session 
SEPTE~[BER 21-23.. . ... Entrancc Examinations 

SEPTEMBER 2<3. . ... Registration (9 A. M. to 3 P. M.) 

SEPTEUBER 2~1,. . ..... Registration (9 A. M. to 12 M.) 
SEPTEMBER 26 ...................... Hegistration (9 A. M. to 3 P. M.) 
SEP'l'EMBER 27. . . ..................... Beginning of Instruction 

X OVEJUBER 24-21.. ............... Thanksgiving Recess 

DECEUBER 17. . ......... End of First Term 
DECEMIlF.J! 18, 1921 '1'0 ,'.~."'TARY 2, 1922 ........... Christmas Recess 

JANUARY 0 .. 

JANUARY 30 ... 

FEBRUARY 22 ... 

MABCH 18 ..... 

1922 

........... Resulllption of Instruction (8 A. M.) 
. .. Registration and Beginning of Instruction 

for Mid-Year Entering Class 

.......................... Washington's Birthday 

. ..... End of Second Term 

MARCH 19-26. . .................................................... Recess 

MARCH 27.......... . ........... Resumption of Instruction (8 A. M.) 
MAY 8....... ..Latest Date for Removing Senior Deficiencies 

MAY 30 ............................................................................. Memol'ial Day 
JUNE 11. . ........... Commencement 

.TUNE 11.. .............. Annnual Meeting Alumni Association 

.T UNE 2.5-.J ULY 4 .................................................................... Recess 

.TUI.Y 5 ....... Resumption of Instruction for Mid-Year Freshmen 

.............. End of Summer Session 



UJqt moar" of UJruBtttB 

(Arranged in the order of seniority of scrdee.) 

Terrn Expires 
HIRAM 'V. 'V ADSWORTH, A.B •...... . ............... 19'"'Q 

716 South EI Molino Avenue. 

ARTHUIl H. FI.EMING........................ . ............................. ..... 19Q5 

1003 South Orange Grove A H'Il 11 e. 

GEORGE E. HALE, Se.D., LL.D ... 

South Pasadena. 

CHARLES W. GA'l'l-;S .................. . 

Fordyce, Arkansas. 

HENRY M. ROBINSON .............. . 

195 South Grand Avenue. 

\VILLIA~I H. YEDDEU 

Altadena. 

JOHN WADSWORTH 

90 South Grand A venue. 

WIJ.I.IA~I C. BAKER ............. . 

Providence, Rhode Island. 

TaD FORD ............................................... . 

,",,57 South Grand Avenue. 

. ...... 19:202 

. ..... 19:23 

................................. 19:?t 

. ... 19:.?1 

R. C. GILLIS ..........•................. . ......................................... 19;"" 
Los Angeles. 

JOHN D. SPUECKELS ..... 

San Diego. 

J. H. HENRy ................... . 

1199 Oak Knoll Avellue. 

R. H. BI.ACKElL ....................... . 

1177 Hillcrest Jhellne. 

HARRY CHANDI.ER ........... . 

Los Angeles. 

HENRY 'V. O·~IEI.VEXY 

Los Angeles. 

. ........ 19:.?1 

. ..... 19:2-1. 

. ....... 1914 

........... I!J;2,; 
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• J OHN C. MERRIAM, President, Carnegie Institution of Wash­
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&tutf of lJustrurttou uuil iRrsrurrh, 

ARTHUR A~lOS KOYES, PH.D., LL.D., Sc.D. 
Director of Chemical Research 

S.B., Massachusetts Institute of Technology, 1886; S.M., 1887; 
Ph.D., Leipsic, 1890; LL.D .. University of Maine, 1908; Clark 
University, 1909; Sc. D., Harvard University, 1909; Yale 
University, 1913. Instructor, Assistant, and Associate Pro­
fessor of Clfemistry, Massachusetts Institute of Technology. 
1890-1899; Professor of Theoretical Chemistry, 1899-1919, and 
Director of Research Laboratory of Physical Chemistry, 
Massachusetts Institute of Technology, 1903-1919; Acting 
President, Massachusetts Institute of Technology, 1907-1909. 

] 0))5 San Pasqual Street. 

RORERT AXIllmws l\!ILI.IKAN, PH.D., Se. D. 
Director of Physical Research' 

A.B., Oberlin Colleg.e, 1891; A.M., 1893; Ph.D., Columbia Univer­
sity, 1895; Univ·ersities of Berlin and G6ttingen, 1895-1896; 
Se.D., Oberlin College, 1911; Northwestern University, 1913; 
University of Pennsylvania, 1915. Tutor in Physics, Oberlin 
College, 1891-1893, Assistant, 1896, Associate, 1897; Instructor, 
1899, Assistant Professor, 1901, Associate Professor, 1907-
1910, and Professor of Ph;n;ics, 1910 -, "University of Chicago: 

494 South Hudson Avenue. 

LUCIEN HOWARD GII.:'.IORE, A.B. 
Professor of Physics 

A.B., Leland Stanford Junior University, 1894. ...\cting ASSistant, 
Department of Physics, Leland Stanford Junior University, 
1894-1895. 

649 Galena A venue. 

CLINTON KELLY .JUDY, :\1.1\. 
Professor of English Language and Literature 

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

55 North Euclid Avenue. 

I{OYAL 'VASSON SORENSEN, B.S. IN E.}:. 
Professor of Electrical Engineering 

B.S. in EIectrical Engineering, University of Colorado, 1905. 
Associated with General Electric Co.. Schenectady, N. Y., 
and Pittsfield, Mass., 1905-1910; Consulting Engineer, Pacific 
Light and Power Corporation, 1913-1917. 

341 South Holliston Avenue. 
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STUART JEFFERY BA'l'};S, PH.D. 
Professor of Physical Chemistry 

B.A., :\lcMaster L:niversity, Toronto, 1907; :\LA., 1909; Ph.D., 
University of Illinois, 1912. Chemist, Comfort Soap 'Yorks. 
Toronto. 1907-1908; Hesearch 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, l"niversity of Illi­
nOis, 1913-1911. 

lOO Xorth Greenwood Avenue. 

FIIAXKLIX THO~L\S, C.E. 
Professor of Civil Engineering 

ll.E., L:niversily of Iowa, 1808; C.E., 1913. Graduate work at 
McGill University. :\lontreal. Instructor in Descriptive 
Geometry and Drawing, University of Michigan, 1910-1912. 
Construction For.eman, ;\Jines Power Company, Cobalt, On­
tario. 1909-1910; DeSigner, Alabama Power Company, Bir­
mingham, Alabama, 1912-1913. Assistant Engineer, U. S. 
Reclamation Service, 1919. 

fiS,; South El Molino Avenue. 

HAIIUY CI .. \IIK "AX BUSKIIlK, PH.B. 
Professor of Mathematics 

Ph.B., Cornell l~njyersity. lS~)7. 

7:23 Xorth :'Ilichigan Avenue. 

HAlIlty BA'l'IDL\X, PH.D. 
Profes::ior of Mathematical Physics and Aeronautical Research 

B.A., Cambridge l:niversity, 1903; "Universities of G6ttingen 
and Paris, 1905-1906; M.A., Cambridge University, 1906; Ph.D., 
Johns Hopkins University, 1913. Lecturer in Mathematics, 
University of Liverpool, 1906-1907; Reader in Mathematical 
Physics, University of :\lanchester, 1907-1910; Lecturer in 
}Iathematics, Bryn Mawr College, 1910-1912; Lecturer in 
Applied Mathematics, Johns Hopkins University, 1915-1917. 

310 Commonwealth A\'enue, La Canada. 

IV. HowAlW CLAPP, E.M. 
Professor of Mechanism and Machine Design 

Kill., LTniversilY of Minnesota, 1901. Instructor in Mathematics, 
l\lacalester College, 1897-1898. Superintendent and Design­
ing Engineer, Sherman Engineering Company, SaIt Lake 
City, 1905-1909; Superintendent, Nevada-Goldfield Reduction 
Company, Goldfield, Nevada, 1909-1910. 

95 South Mentor Avenue. 

,J ";\lES Emult BELL,. P 1I.D. 
Professor of Chemistry 

S.B., University of Chicago, 1905; Ph.D., University of Illinois, 
1913. Graduate student and fellow, University of Chicago, 
1908-1910; Graduate student and assistant, University of Illi­
nois, 1911-1n3; Instructor in Chemistry, University of Wash­
ington, 1910-1911, 1913-1916. 

3.'i8 South Euclid Avenue. 
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ROBERT L. DAUGHERTY, A.B., ::\I.E. 

Professor of Mechanical and Hydraulic Engineering 

A.B. in Mechanical Engineering, Leland Stanford Junior Uni­
versity, 1909; M.E., 1914; Assistant in Mechanic~, Leland 
Stanford Junior University, 1907-1908; Assistant in Hydrau­
lics, 1908-1909; Instructor in ;Vltchanical Engineering, 1909-
1910; Assistant Professor of Hydraulics, Sibley College, Cor­
nell University, 1910-1916; Professor of Hydraulic Engineering, 
Rensselaer Polytechnic Institute, 1n16-1n19. 

313 South Euclid Asenue. 

PAUl, PERIGORD, YI.A. 
Professor of Economics and European History 

B.A., University of France, 1901; B.Ph., 1902; M.A., University 
of Chicago, 1911; M. A., ,Columbia University, 1913. :\Iem­
bel' of French High Commission to the United States, 1918-
1919. 

:vrarylnnd Apartments, South Los Robles AYeJ11!P. 

HANS KRAMER, CAPTAIN 

Corps of Engineers, U. S. Army 

Professor of Military Science and Tactics 

Student, University of Michigan, In12-1a13; graduate, U. S. Mili­
tary Academy, ,Vest Point, with rank of Second Lieutenant. 
Corps of Engineers, 1918. Camp Adjutant, Camp Leach, D. 
C., 1918. Student, The Engineer School, Camp A. A. 
Humphreys, Virginia, 1919-1920. ,Vith American Expedi­
tionary Forces and American Forces in Germany, 1919. 
Adjutant, Engineer R. O. T. C. Camp, Camp A. A. Humph­
rpys, Virginia, 1920. 

l'?Ot Pine Strl'et, South Pasadena. 

HOWARD JOHNSON LUCAS, M.A. 
Associate Professor of Organic Chemistry 

B.A., Ohio State University, 1907; M.A., 1908; Assistant In 
Organic Chemistry, Ohio State University, 1907-1909; Fellow 
in Chemistry, University of Chicago, 1909-1910; Chemist, 
Bureau of Chemistry, United States Department of Agri­
culture, 1910-1912. Chemist, Goyernment of Porto Rico, 
1912-1913. 

{ii, Oak Knoll A,'pnut'. 

GEORGE RUPElI'l' ::\IAc:\!J" x, A.B. 
Associate Professor of English Language and Literature 

A.B., Brown L'niversity, 190G. Instructor in Englil;h, Brown 
University, 1907-1909; Instructor in English, Iowa State 
College, 1909-1910; Instructor in English, University of Cali­
fornia, 1910-1918. Manager of the Cniversity of California 
Press, 1912-1913. 

Q.jij South Bonnie Avemie. 
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LUTHER EWIXG '''EAR, PH.D. 

Associate Professor of Mathematics 
A.B., Cumberland UniversitY, 1902; Ph.D., John;; HOlJkins 1..;ni­

versity, 1913. Graduate ~ludent and fellow, Johns Hopkins 
University, 1905-1909, 1910-1913. Instructor in ;\lathematics, 
University of "-ashington, I n3-191S. 

18 South GI'ano QRks .\ ,·enue. 

\\·IJ.LI.UL 'V Jf [PPl,t; :'II ICH.u;r" B.S, 
Associate Professor of Civil Engineering 

B,S. in Civil Engineering, Tufts College, 1909. 'With New York 
City on topographic surveys, 1909-1911; with The J. G. White 
Engineering Corporation, 1912-1913 and 1915; Instructor, De­
partment of Drawing and Design, ::l1ichigan Agricultural 
College, 1914; with Thc Power Construction Company of 
Massachusetts, lOH-1915; in private practice, 1916-1918. 

,"5)3 South Hudson Avenue. 

\\'IJ,LL\~[ ?\OIlLE LACEY, PH.D. 
A'5~ociate Professor of Chemical Engineering 

A, B. in Chemical Engineering, 1911, and Chemical Engineer, 
1912, Leland Stanford Junior eniversity; :\1.8., 1913, Ilnd 
Ph.D., 1915, University of California; Assistant in Chem­
istry. Leland Stanford Junior University, 1911-1912; Assist­
ant in Chemistry, University of California, 1912-1915; Re­
search ·Chemist for Giant Powder Co., San FranciSCO, 
1915; Research ASSOCiate, :lfassachusetts Institute of Tech­
nology, 1916. 

1163 Chicopee Street. 

K\H::<EST CHAltr.ES \\',\T80,,", PH.B. 

Associate Professor of Physics 
Ph.B., Lafayette College, 1914; Scholar in Physics, University 

of Chicago, 1914-1915; Assistant in Physics, University of 
Chicago, 1915-1917; Government Research on Submarine De­
tection, Naval Exp.eriment Station, 1918. 

~J4. South ?vI ndison Avenue. 

,J O][X nOllF:It'I'SOX .:\L\CARTHUR, PH.D. 

Associate Professor of English Language and Literature 
B.A., University of Manitoba, 1892; Fh.D., University of Chicago, 

1903. Lecturer in Modern Languages, :vranitoba College, 
1893-1898; Professor of English, New M,exico Agricultural 
College, 1903-1910, 1911-1913; Professor of English, Kansas 
State Agricultural College, 19r-4-1920. 

31J'7 Korth ;Vladison Avenue. 

GEORGE FOIlSTEII, E.E. 
Assistant Professor of Electrical Engineering 

HE., Lehigh University, 1914. With General Electric Company, 
Schenectady, N. y" and Pittsfield, Mass., 1914-1915; Assist­
ant E'!ectrical Engineer, Delaware & Hudson Co .. Coal De­
partment, Scranton, Pennsylvania, 1915-1916; E'ngineering 
Assistant, Philadelphia Electric Company, Philadelphia, 
Pennsylvania, 1918-1919. 

Y011n)l' :'lien's Christian Association. 
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HO)IEO lL\Ot;L :\lARTEL, S.B. 
Assistant Professor of Civil Engineering 

S.B., Brown University, 1912. Instructor in Civil Engineering, 
Rhode Island State College, 1913-1914; Instructor in Civil 
Engineering, Mechanics Institute. 1a14-1915. ,Vilh Sayles 
Finishing Plants, Saylesville, R. 1'0 1915-1918; with Atchison, 
Topeka and Santa Fe Railway, Amarillo, Texas, InS. . 

9,59 Hawkeye Street. 

~W.HTER TICKNOR 'VHITNEY, PH.D. 

Assistant Professor of Physics 
B.S., Pomona College, 1910·; M.S., 1912; Ph.D., University of 

Cl1icago, 1916. Fellow in Physics, Universit.v of Chicago. 
1914-1916. 

988 North Holliston Avenue. 

FREDERIC "'. IhNRICIIS, ,In., .~\.R. 
Assistant Professor of Mechanics 

."-.B., Columbia University, as of 1902. Graduate of the L:nited 
States Military Academ,', ,Vest Point, 190~. Served as an 
officer of the e. S. Army in the Artillery Corps, Coast Ar­
tillery Corps, and Ordnance Department, 1902-1910; retired in 
1910 with rank of Captain. Assistant Professor, Professor 
of Applied Mechanics, Univ.ersity of Rochester, 1910-1919. 
Captain, Major, Lieutenant-Colonel, Ordnance Department, 
U. S. A., 1917-1919. Rei.irE'd to pf.'rnlanent grade of Captain, 
l'. S. A., Retired, 1919. 

]071 Garfield Avenue. 

S.Hr AL~'REj) TENISON, B.S. 

Assistant Professor of Physical Education 
B.S., James Millikin University, 1914. Instructor in Commercial 

Subjects, and Athletic Director, Junior High School, Butte, 
Montana, 1915-1916. Student, Springfield College, Spring­
field, Massachusetts, 1916-1917. Director of Physical Educa­
tion, State Normal School, Stevens Point, ,Yisconsin, 1918-
Inn. 

,t~H South Lake A vpnue. 

RAYMOND FULLEn C.\LL, B.S. 

Assistant Professor of Physical Education 
H.S., Throop College of T.echnolog,', 1n1o. Instructor, Ventura 

High School, 1915-1917. . 
7J(j Oak Street. 

DELWIN HAROI,D SILVIUS, JR., M.A.1 
Assistant Professor of Scientific German 

B.A., Northwestern University, 1912; M.A., Harvard University, 
1913. PrOfessor of l\Iodern Languages, Westtllillster Collegc, 
1913-1915. Interpreter and Translator, AnH,ric"Cl I';xpedi­
tionary Forces, 1918-1919. 

94·7 'Vest Thirty-fourth Street, Los Angeles. 
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JAMES HAWES ELLIS, PH.D. 

Research Associate in Physical Chemistry 

B.S., Massachusetts Institute of Technology, 1912; Ph.D., 1916. 
Assistant in ELectrical Laboratory, ;\lassachusetts Institute 
of Technology, 1913-1914; Research Associate in Physical 
Chemistry, Research Laboratory of Physical Chemistry, 
Massachusetts Institute of Technology, 1914-1916. 

Camp Baldy, California. 

HoseOE Gn.KEY DICKIXSON, PH.D. 

Research Associate in Physical Chemistry 
National Research Fellow 

S.B., Massachusetts Institute of Technology. 1915; Ph.D., Cali­
fornia Institute of Technology, 1920. Assistant in Theoret­
ical Chemistry. ;V[assachus·etts Institute of Technology, 1915-
1916; Research Assistant in Physical Chemistry, Research 
Laboratory of Physical Chemistry, Massachusetts Institute 
of Tec]mology, 1916-1917. 

.)]0 South }Iadison Avenue. 

ALBERT ADA~IS MERRIU, 

Research Associate in Aeronautics 

1172 Korth Michigan Avenue. 

EDWARD CECIL BARRE'I'T, B.A. 

Lecturer in Business Law 

B.A., State University of Iowa, 1906. Assistant Secretary, Board 
of Regents, 190'6-1907; Registrar and Secretary to the Presi­
dent, State University of Iowa, 1907-1911. 

942 North Chester Avenue 

WnLIAM l\OEL BIRCHBY, M.A. 
Instructor in Mathematics 

A. B., Hope College, 1899; M.A., Colorado College, 1905. Instruc­
tor, Colorado College, .190;') and ]!)(fi; Inf'tru('tof~ ill Ph~'sit':-;, 
University of Southern California, summer sC'~~ion, l~lG. 

177 South .:\]pntoJ' ,\\'I'nu<". 

WILLIAM .JACOB AUBL'ltX, nl.E. 
Instructor in Engineering Drawing 

M.E., Cornell University, 1897. \nth 'Vestingltousp. IllacldnE' 
Company, Pittsburg, Pennsylvania, 1898-1914; with United 
Engineering and F0\11H1ry COlnp<111~', PillShllrg, PellnS~'lVallia, 
1914-1916. 

971 East \\'ashington Street. 
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HOXSIE YOST S~IITH, B.S. 

Instructor in Engineering Drawing 
B.S. in ElectrIcal Engineering, George Washington 'University, 

1910. Associated with the Nore1\vestern Telephone Com­
pany, St. Paul, 1913-1916; with Arthur R. 'Kelley, Consult­
ing Engineer, San Francisco, 1916-1913; California State 
Railroad Commission, 1918. 

678 South Los Robles Avenue. 

FRANCIS ",VILLU:\! MAXS'l'ADT, M.E. (E.E.) 
Instructor in Mechanical Engineering 

M.E., Cornell University. 1916; Certificate of RE., 1916. Drafts­
man and Designer, Otis Elevator Company, 1916-1917. As­
sistant in the Electrical Research Division, Interborough 
Rapid Transit Company. 1917-1019. Assistant in the Thomas 
A. Edison Laboratories, 1919. 

105 South Meredith Avenue. 

ERN'ES'L' H.\YlVoon SWllT, M.S. 
Instructor in Analytical Chemistry 

. RoS. in Chemistry, University of Virginia, 1919; M.S., Californi'L 
Institute of Technology, l!J~O. 

1122 Division Street. 

FRED LLOYD Poon:, =II.S. 
Instructor in Electrical Engineering 

B.S. in Electrical Engineering, Throop ColIege of Technology, 
1917; M.S. in Electrical Engineering, Union College, 19B. 
With General Electric Company, Scheljectady, New York, 
Atlanta, Georgia, and San Francisco, California, 1917-1920. 

956 South Michigan Avenue. 

CISDE "'VOLFE, Pn.D: 
Instructor in Mathematics 

B.S., Occidental College, 1906; M.S., 1907; A.M., Harvard Uni­
versity, 1908; Ph.D., 'Cniversity of California, 1919. Harvard 
University, 1908-1910. Surveyor, W.estern states, 1910-1912. 
Acting Professor of Physics, Occidental College, 1912-1916; 
Associate Frofessor of Mathematics, ID16-1917. Teaching 
Fellow in Mathematics, University of California, 1917-1919. 
Dean. Santa Rosa Junior College, 1919-1920. 

'WI South Chester Avenue. 

Gu" x H. Bow LlCS, B.S. 

Instructor in Mechanical Engineering 
B.S. in Electrical Engineering, Purdue Univ.ersity. 1n12. vVith 

Southern California Edison Company, Los Angeles, 1912-1917; 
Wright Martin Aircraft Corporation. Los Angeles, 1917; De­
:-;igner, Bedell Engineering- C0111pany, Lo;.:; Angeles. 1918, 
Chief Draftsman, GelH'ral P"troleum Corporation, 1919-1920, 

lk?5 Lyndon Strpet, South Pasadena. 
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.1.\"1:8 n. FJlI.\[;F, :\.B. 
I nstructor in Physics 

A.B .. Cniversit" of ;\lontana, 1918. Assistant ill 1'h:'78ic". Un; .. 
,"prsil,- of Chic'lg-o, 1n~-lnO. 

100 South Michigan Avenue. 

Fur.lJ .J. COXYEUSE, B.S. 

~nstructor in Civil Engineering 

B.S. in Mechanical Engineering, University of Rochester, 1914. 
With Cleveland Electric Illuminating Company, Cleveland. 
Ohio, 1914-1915. 'With General Electric Company, Lynn, 
Massachusetts, 1915-1916. Instructor in Applied Mechanics, 
University of Rochester, 191G-1917. ,\Vith General Labora­
tories, Bureau of Aircraft Production, L. S. A., 1917-1918. 
With Gleason Gear Works, Rochester, New York, 1919. De­
signer, Bureau of Power and Light, Los Angeles City, 1920 . 

. 539 North Los Robles A venue. 

CAUL JOSEPH BERGMAN, M.A. 

Instructor in Scientific German 

B.A., Augustana College, 1910: M.A., University of Illinois, 1911. 
Teacher of French and German, Rockford (Illinois) High 
School, 1911-1920. 

661 :\"orth Berendo Street, Los Angeles. 

WALTER WU"LIAJUS OGlER, B.S. 

Acting Instructor in Engineering Drawing 

B.S., Throop Co]].ege of Technology, 1919. With Sigll~l Df'p:lI·t­
ment, Pacific Electric Railway, 1919-1920. 

141 East Walnut Street. 

'\VAL'£ER '\V II.LIA~l ;VL\RTJ x 1 

Instructor in Wood Working (Part Time) 

Graduate, Normal Arts Department, Throop Polytechnic Insti­
tute, 1900. With Stout Planing ]\fills, Pomona, California, 
1891-1896. 

17S:? Hose Villa Avenuf'. 

AItTHUn FUEIlEltlCK 11.\1.1.' 
Instructor in Pattern Making and Machine Shop Practice (Part Time) 

'With Sullivan :Vlachine Company, Claremont, l\". II., 1891-1894; 
B. F. Sturdevant Company, Jamaica Plain, Mass., 1894-
1897; Union Gas Engine Company. San Francisco, 1898-1899; 
,"V. P. Kiddf'r l\'Iachine Company, JanHlica Plain, l\Iass., 
1899-1907. 

](j/iG Locust Street. 

A:::;sociat8d ·with UH' l'<-t:-iadena High Sehou1. 
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OSC\R LESLIE Hlc.\LU' 

Instructor in Forging (Part Time) 

17 

Graduate, Kormal Arts Department, Throop Polytechnic InstI­
tute, 1903. Instructor in Manual Arts, California Poly­
technic school, San Luis Obispo, 1903-1906; Superintendent, 
Construction of Buildings, University Farm, Davis, Cali­
fornia, 1909-1910; Instructor Engineering-Mechanics Depart­
ment, State Polytechnic School, San Luis Obispo, Cali­
fornia, 1910-1918. 

:2:2,to Santa Anita Avenue 

n [·'Sl:l.I. :\IOIU.l:Y OTIS, B.S. 

Research Fellow in Physics 

B.S., Califorllia Institute of '!'t'chllology. 1920. 
J 986 Stevenson A venue. 

]l'CJL\lW :\III.TOX BOZaRTH, "l.B. 

Teaching Fellow in Chemistry 

A.B., Reeu College, June, 1917. 
I J '),) Division Street. 

Ilom",,'l' t'Tl'.\HT BoL.\", :\I.S. 

Teaching Fellow in Chemistry 

B.S., Massachusetts Institute of Technolog,·. 191tl; M.S., l;niver­
sity of pennsylvanht, 1920. 

11:2:2 Division Street. 

EmVlX ]>"':-"1: Cox, B.S. 

Teaching Fellow in Chemistry 

B.S .. l-niversity of Oregon, 1920. 
310 South Eudin ,\ V ('llU e. 

D.\VlIl FnLIlElllCK S'llTH, B.S. 

Teaching Fellow in Chemistry 

B.S .. CalifoJ'nia Institute of 'rechnoJogy, 1920. 
119 Xorth Catalina .\venue. 

HOIJl;Il'l' Guoos \VFLl'I~ B.A. 
Teaching Fellow in Chemistry 

B.A .. University of Texas, 1919. 
698 Center Street. 

'Associated with the Pa~adena High School. 
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E)III. DL'RIlLS RIES, S.B. 
Teaching Fellow in Chemistry 

S.B., l:niv·ersit)· of Chicago, 1920. 
·1]2 South Lake A venuf'. 

(;EORGE CHRISTIAN BENNY, A.B. 
Teaching Fellow in Physics 

A. H., Heed College, 1920. 
1122 Divi~ion Street. 

FUA"K ,J. HILL* 

Teaching Fellow in Physics 

438 Oakland Avenlle. 

AUTHUU WELLS SINCLAIIt 

Laboratory Assistant in Physics 

Student in Mechanical Engineering, Cornell University. 1905-
1909. ,Vith Atchison, Topeka and Santa Fe Railway, 1914. 
With Southern California Edison Company, 1915-1918. 

375 Waverly Drive. 

l(UW.\IW KUHsHARnT 'VAIUlEX, A .. B. 

Assistant in Chemistry 

A.D., Harvard University, 1920. 
2 Adams Court. 

H.\Y3IO.'\I! WEJ.L!.'\GTON AGlm 

Assistant in Mechanical Engineering 

Califol'llia Illotitute of Technology, Class of 1921. 
315 South Catalina Avenue . 

. EIH\rAHD CLU,IULUTH FORGY" 

Assistant in Mechanical Engineering 

California Institute of Technology, Class of 1921. 
34·7 South Ardmore Avenue, Los Angeles. 

FIUm C. HENSON 

Instrument Maker, Department of Chemistry 
966 X orth Stevenson A venue 

"Resigned November. 1920. 
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,J n.IUS PEARSON 

Instrument Maker, Department of Physics 

1'27 South Catalina Avenue. 

FRA";CES HALSEY fin,.;!'", 

Librarian 

1067 North Catalina Avenue . 

.JOSl:PH L'R.\CY, ::If ASTER SERGEANT, EXGINEERS, U. S. ARMY 

Assistant, Department of Military Science and Tactics 

357 Cypress Avenue. 

LOVIS H. BAlI.EY, ST.\FF SERGEANT, ENGINEERS, U. S. ARMY 

Assistant, Department of Military Science and Tactics 

189 North Marengo Avenue. 

"'n.LIA}! ::II, POLNDS, SERGEANT, INFAN'l'RY, U. S. ARMY 

Assistant, Department of Military Science and Tactics 

16 South Allen Avenue, 

'Vu.u.U[ C. COOK, Ib:GIMENTAL COMMISSARY SERGEANT, FJF.I.D 

ARTILIERY, U. S. ARMY, RETIRED 

Supply Sergeant, Department of Military Science and Tactics 

,S93 Eldorado St.reet. 

J\ssoriatrs 

AI.BERT ABRAHA~l MICHELSON, PH.D., LL.D., Sc.D. 

Research Associate in Physics 

ALFRED NOYES, LITT.D. 

Lecturer in English Literature 
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!\bmtntstratinr }..991stant13 

GEOIlGE G. ,JONES.. .. Sn]ll'l'inte]}(knt "I' B"ildil1f!.·s and Grounds 
1140 SUl)llIIil .·It'tlllli!. 

EIIXl:S'1' E. It-I.DECK ... . Bookkeeper 
16rJD Korth M;f'hi,rt(lll At'ellue. 

TIIOJ!." H, TIm.TEH ." .. Plant Engine",r 
US[) South l\I(W€llgo Avenue. 

HOBERT LOOFBOrRlWW .... .storekeeper, Department of Chemistry 
;;0 'Terrace Dri'ce, 

I ~GA HOWARD ......... .. . .... RE'gistral"s Office 
1126 Division Stl'ed, 

GRACE E. SAGE ............................. . ..... Secretary's Office 
337 South Lake Avelluf. 

ELIZABETH AU,EN ....... .. ... Secretary's Office 
5 Ford Place. 

LU.I.IAN p, LEEFE ............. .. . ..... Registrar's Officp 
527 II erkimer Street. 

ELEANOR CLE:>IONS.............. ..Chemistry Department 
165 Pasadena Avenue, 

TEIlESA CLOUD..... ..... .................. .. .. ....... Secretary's Ofikc 
658 South Hudson Avenue. 

:vrORICE LIXDS\,Ey................... ...Secretary's Office 
'746 East Oran,rte G1'01'e Avenue, 



-Assemblies. 192D 

.T nUllary (;-"Throop'o Opportunity": Dr. Robert A. Millikan. 
"The Educational Opportunities of Throop College": Dr. 
Arthur A. Noyes. Gift of $1,000,000 for endowment all­
nounced. 

January H!-"The Present Situation in Europe": Captain Paul 
Perigord. Gift of $150,000 for the Norman Bridge Phys­
ical Laboratory announced. Mr. C. W. Gates and Mr. 
P. G. Gates announced as the donors of the Gates Chem­
ical Laboratory . 

• January 19-"''\''atcr COIlservation and Petroleum Develop­
ment": Colonel William H. Holabird. Immediate use of 
$75,000 announced to build first unit of Auditorium. 

January 96--"Socialism vs. Bolshevism": Mr. William J. Ghent. 
Gift of $50,000 from Mr. and Mrs. R. R. Blacker an­
nounced. 

February 9-"The Engineer and His Relation to the Public": 
Mr. Frank Olmsted. 

February 9-"The Amherst Idea": Dr. P. C. Phillips. Gift of 
$200,000 for chemical research announced, with setting 
aside of equal amount for physical research. 

February 10-"Some of the Problems Confronting the Engi­
neering Profession Today": Dean Dexter S. Kimball. 
Announcement. of change of name from "Throop College 
of Technology" to "California Institute of Technology," 
anrl from "Pasadena Hall" to "Throop Hall." 

Febl'Uary 16-"The Birthday of Darwin": Dr. Henry Fairfield 
Osborn. 

:\Iarch l-"The Non-Teehnical Problems of an Electrical Man­
ufaduring Company": Mr. George E. Emmons. 
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March 8-"'Vater nesources": Mr. Harry Hawgood. 

~[lIrch l.5-"The ~ew Course in Physics and Engineering": Dr. 
Robert A. Millikan. "The Purposes of the Chemical 
Courses at the California' Institute of Technology": Dr. 
Arthur A. Koyes. 

April ,;-··"Some Problems Confronting Pasadena": MI'. John 
J. Hamilton. 

April 26--Readings from Kiplinf!', l\Iascfield, anel Nichols: Mr. 
Lee Nichols. 

l\lay 3-"The Work of the Olle-Hulldred-Inch Telescope of the 
Mou'nt Wilson Solar Observatory": MI'. Ferdinand Eller­
man, 

May 10-"The Plans for the Norman Bringe Physical Labora­
tory": Professor Earnest C. 'Vatson. 

:Ylay 17-Conccrt: California Institnte of Technology GJee 
Club; Beethoven Quintette; Howard Vesper, ''1'1, soloist: 
R. Cllrson Smith, '20, rellner. 

l\IRy 24.-"The Oil lind Mining Industries of Mexico": Dr. 
R. G. Cleland. 

June 13-Commencement. Invocation and Chaplain's Address: 
Rev. Leslie E. Learned, LL.D. Violoncello solo: :Malcolm 
Macurda. Address: "Scientific Hesearch as the Founda­
tion of Engineering Education and Industrial Develop­
ment": Dr. George Ellery Hale. Announcements: Pro­
fessor Clinton K. ,Judy and Dr. Arthur A. Noyes. Con­
ferring of degrees: Professor ,rudy. 

October ··i--Opening Assemhly. HClOarks by Professor Clinton 
K. J Ildy in appreciation of President Scherer, resigned. 
Introduction of new instructors: Messrs. Macarthur, Hin­
richs, Kramcr, Tenison, 'Volfe, Swift, Poole, Converse, 
Bowlus, Friauf, Smith, Cox, Wulff, Ries, BoIRn, Warren, 
Otis, Benny, Hill, Agel', Forgy. Remarks by Richard 
Hamhrodk, '21, and Gerald LaYagnino, '21. 
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October 18-"\Vorld Finance and the Present Rate of Ex­
change": Dr. Tully C. Knoles. 

October .'25--"/\. European Trip": Dadd F. Smith, '120, winner 
of the Junior Travel Scholarship Prize in 1918-19. 

X ovember 1-"Proposed Amendments to the State Constitu­
tion": Hon. Henry \V. \Vright, Dr. James H. McBride, 
and ~1r .• John Franklin 'Vest. 

November S-"Rccent Developments in Aviation": Lieutenant 
Charles Herbert ·Wilcox. 

N ovember 15~"Stlldent Life at Oxford": Professor Clinton K. 
Judy-

November 22-·"'l'he Pourth Dimension": Dean Charles Henry 
Benjamin. 

November 29-"Miracles of the Commonplace": Mr. Samuel G. 
McMeen. 

December 6-"Keys and Ke~'holes": Dr. James Whitcomb 
Brougher. Assembly in charge of student Y. M. C. A. 

December I3-Assemhly in charge of Associated Students. 



i!;istnritul N nt.r 

The polytechnic school out of which the California 

Institute of Technology has grown was established in 

1891 by the late Amos G. Throop, of Chicago, who dur­

ing his lifetime gave liberally of his means for its 

material equipment and for its support, and who pro­

vided in his will a fUlld of about $35,000 for its endow­

ment. The fund left by him is known as the Throop 

Estate Fund, and the Board of Trustees have in his 

honor given the name Throop Hall to the present cen­

tral building, erected in 1910 on the new campus at a 

cost of $169,000. Until 1907 Throop Polytechnic Insti­

tute offered instruction of collegiate, secondary, and ele­

mentary grades. It was a pioneer manual training 

school on the Pacific Coast, and was widely known for 

its high standards and thorough work. 

In consequence of new conditions then ansmg the 

trustees, after careful consideration, reached the decision 

that the Institute could best serve the needs of the 

future hy becoming exclusively a high-grade college of 

science and technology. The reasons on which this 

decision was based and the ideals of the new Institute 

were well expressed as follows in a report by Dr. 

George E. Hale to the Board of Trustees: 

"Here in California the conditions and the need for 

technical education are unsurpassed. In no part of the 

world is electrical engineering so highly developed, 

especially in the transmission of power from great dis­

tances. In hydraulic engineerin6, we are facing today 

an undertaking of enOrmOl!.s magnitude. Eastern tech-
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nical schools are far removed, those of the north also 

too remote. Under such conditions, and with the 

advantages afforded by climate, by the immediate neigh­

borhood of mountains where water-power can be devel­

oped and experimental transmission lines installed, who 

can deny that there is a place in Pasadena for a tech­

nical school of the highest class? 

"In developing such a school, wc must provide the 

best of instruction and the most perfect equipment that 

modern engineering offers. But in laying stress npon 

thc practical aspects of the problem we must not forget 

that the greatest cngineer is not the man who is trained 

merely to understand machines and to apply formul!e, 

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." 

Pursuant to this plan the elementary work of the 

Institute was taken over by a separate school, the Poly­

technic Elementary School, in 1907. In 1908, Dr. 

James A. B. Scherer was called to become the first pres­

ident of the new Institute. In 1910 Throop Hall was 

erected on the new 22-acre campus, which had been 

given to the Institute three years before, and the col­

lege work was transferred to the new location, while the 

academy work was continued on thc old grounds for 

the succeeding year. In 1911 the work of the academy 

was discontinued, and since that time the Institute has 

conducted exclusively collegiate and graduate work. In 
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the ten years from 1910 to 1920 the attendance at thc 

Institute has grown from 31 students the first year to 

nearly 400 at the present time. 

In 1913 the name of the Institute was changed to 

Throop College of Technology; and in 1920, in view 

of the developments of recent years, and in order to 

express more adequately the broader scope of its work 

and the purpose to develop an institution of national, 

rather than local, importance, the name was changed to 

California Institute of Technology. 

Since the erection of Throop Hall in 1910 there have 

been many additions to the material plant of the Insti­

tute. The Gates Chemical Laboratory, a permanent 

reinforced concrete structure, the gift of Mr. C. W. 

Gates and Mr. P. G. Gates, was crected in 1917, and 

affords the most modern facilities for instruction and 

ample research in chemistry. A dormitory has been 

provided on the campus, accommodating sixty students. 
Buildings have also been erected for research in aero­

dynamics and in supersonic methods of communication. 

During the past year Dr. Norman Bridge has made a 

gift of $Q50,000 for the erection of the Norman Bridge 

Laboratory of Physics; and $80,000 has been provided 

for the erection of the first unit of an auditorium build­

ing. These two buildings are now under construction. 

The campus, buildings, and equipment of the Institute 

are at present valued at nearly $1,000,000. 

The Institute has received two gifts of $QOO,OOO each 

to form permanent endowments for the support of 

research in physics and chemistry respectively, and in 

addition $800,000 has been given as an endowment for 
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general maintenaBce, on condition that this new endow­

ment be increased by additional donations to a total of 

$2,000,000. 

President Scherer, who had administered the affairs 

of the new Institute with notable success during its 

formative period, presented his resignation March 3, 

1920, this action being necessitated by the condition of 

his health. The resignation was reluctantly accepted 

by the Boa·rd of Trustees on September 11, 1920, and 

a Faculty Administrative Committee has been appointed 

to act pending the selection of a new president. 

The emphasis placed on higher scientific studies and 

research at the Institute has brought into its staff a 

group of internationally known teachers and investi­

gators. Dr. Arthur A. Noyes, for several years con­
nected with the Institute on a part-time basis as 

Director of Chemical Research, last year resigned his 

connection of many years' standing with the Massachu­

setts Institute of Technology to become a full-time mem­

ber of the staff of the California Institute of Technol­

ogy. Dr. Robert A. Millikan is Director of Physical 

Research and, by a cooperative arrangement with the 

University of Chicago, spends a portion of each 

academic year in residence at the Institute. Dr. A. A. 

Michelson of the University of Chicago is a Research 

Associate in Physics of the Institute; he is conducting 

on the campus an experiment on the rigidity of the 

earth's crust, and expects to carryon other fundamental 

physical experiments at the Institute. The members of 

the staff in all departments are men who have had high 

scholastic training and broad experience in their seyeral 

lines of work. 
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REQUIREMENTS FOR ADMISSION 

Applicants for admission must giye evidence of good 

moral character, and be thoroughly prepared in at least 
fifteen units of preparatory work, each unit represent­
ing one year's work in a given subject in an approved 

high school at the rate of five recitations weekly. Each 
applicant must offer all of the units in group A, three 
or more units selected from group B, and not more than 
two units from group C. 

English .................................................................. 3 
Algebra. .................. . ............................. 2 
Plane and Solid Geometry ................................... 1% 

Group A Trigonometry ........................ % 
Physics ........ ................ 1 
Chemistry... .................. ............................ 1 
United States History and Government .......... 1 

Group B: Foreign Languages, additional English, Mathe­
matics, Laboratory Science, or History. 

Group C: Drawing, Manual subjects, Commercial sub­
jects, etc. 

Applicants who offer for entrance a total of fifteen 

recommended units but whose list of subjects is not in 
accord with this table may be admitted at the discretion 
of the faculty; but no aopplicant will be admitted who 

does not offer English 2 units, Algebra 1 liz units, Geom­
etry 1 unit, Trigonometry 112 unit, Physics 1 unit. 
Students thus admitted must complete the removal of 
all deficiencies in groups A and B. Deficiencies in 
required entrance subjects, with the exception of His­

tory, must be made up before registration for the sec­
ond year. 
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Students desiring admission to the freshman class 

,.,llOuld make application immediately upon the comple­

tion of their high school course, or earlier if practicable. 

Of applicants with the required preparation only those 

whose high school work shows them to haye more than 

average ability in scientific directions will be imme­

diately accepted. Others will be placed on a waiting 

list and will be notified as to their admission as long 

before the opening of the school year as possible. 

PREPARATION IN ENTRANCE SUBJECTS MAY BE EVI­
DENCED by the certificate of an approved school or by 
examination. Application forms will be sent upon 
request. 

ApPROVED SCHOOI.S are those that maintain a full four 
years' course and are accredited by the yurious Associa­
tions of Colleges, and College Entrance Certificate 
Boards, or by Colleges and Universities of recognized 
standing at which the entrance requirements are equiva­
lent to those of CAI.IFORNIA INSTITUTE OF TECHNOLOGY. 

ENTRANCE EXAMINATIONS AT THE INSTITUTE1 will be 
given for those who prefer this method of admission, or 
who may desire thus to supplement incomplete certif­
icates of recommendation. The scope of subject matter 

for the entrance examinations is the same as that cov­

ered by standard high schools. Applicants taking exam­

inations in Physics, Chcmistry, or United States His­

tory and Government must present their notebooks at 

'Entrance examinations may also be taken under the direc­
tion of the College Entrance Examination Board. These exam­
inations are held at various pOints in the United States on Junf' 
20 to 25, 1921. Applications for these examinations must be 
addressed to the College Entrance Examination Board, 431 
West 117th Street, New York, N. Y., and mURt be received by 
the Board on or hf'fore May 23, 1921. 



30 CALIFORNIA INSTITUTE OF TECHNOLOGY 

the time of the examination. The schedule for 19~1 

is as follows: 

lVednesday, September 21 

8 :00 A. M. Mathematics 
2 :00 P. M. English 

Thursday, September ~~ 

8 :00 A. M. Physics; Chemistry 
2 :00 P. M. History 

Friday, September ~3 

8 :00 A. M. Foreign Languages. 

ApPLICANTS Jo'OR ADMISSION TO ADVANCED STANDING 

coming from other institutions of collegiate rank must 
present letters of honorable dismissal, together with 
statements showing in detail the amount and character 
of their previous training. This work will be credited 
according to the standards of the Institute. In lieu 
of these certificates of credit, applicants may take exam­
inations for advanced standing. 

REGISTRATION 

General registration will take place Friday, Septem­
ber ~g, 19~1 (9 A. M. to g P. M.), Saturday, Septem­
ber 24 (9 A. M. to 1~ M.), and Monday, September 26 
(9 A. M. to g P. M.), and for the mid-year entering 
class January 31, 1921 (8 A. M. to 1~ M.), and January 
30, 19~2 (8 A.M. to 1~ M.).l A special fee of two dol­
lars is charged for registration after these dates. 

All students, upon entering the Institute, must pass a 

physical examination satisfactory to the examining 
physician, and must show that they are physically qual­

ified to carry the work for which they are registered. 

lA mid-year class will not be admitted unless twenty or 
more satisfactory applications are received. 
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The schedule of studies for each student is made out 
by the Registration Committee, and the student, after 
arranging for his tuition, is enrolled by the Registrar. 

No student is admitted to classes without an assignment 
card endorsed by the Registrar, 

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

REGULATIONS AND DISCIPLINE 

Every student is required to attend all class and 

assembly exercises, and to satisfy the requirements in 
each of his subjects in such ways as the instructors may 
determine. 

Any student who is disorderly or persistently inat­
tentive may be excluded from clas-s by the Registration 
Committee upon recommendation of the instructor. 

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

V denotes Marked Distinction, 

IV denotes Above Average, 
III denotes Average, 
II denotes Below Average, 
C denotes Conditioned, 
F denotes Failed. 

Average may be defined as the standard attained (in 
the long run when a lal'ge number of students is con­
sidered) by students who have ability corresponding to 
that of the middle half of the class and who devote the 

assigned hours of preparation to the subject. 
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Incomplete means that the student has been prevented 
frOnf completing the required work of the subject on 
account of sickness or other emergent reasons. This 
mark may be given in those cases where the student has 
carried with a grade of III or bctter at least three­
fourths of the required work of the term. Upon comple­
tion of the required work of the subject, the notation of 
incomplete shall not be considered a deficiency on the 
student's record. 

Conditioned indicates deficiencies other than incom­
plete that may be made up without actually repeating 
the ~llbject. 

Failed means that crcdit may be secured only by re­
peating the subj ect. 

Term examinations will be held in all subjects unless 
the officer of instruction in any subj ect shall arrangc 
otherwise. No student will be exempt from these exam­
inations. Leave of absence may be obtained only from 
the Registrar, and can be allowed only for serious cause, 

such as physical inability to be present. Unexcused 
absence will count as a failure in the subj ect. 

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

A condition in any term's work must be removed dur­

ing the next term in residence. Any condition not so 
removed shall automatically become a failure, unless 
otherwise recommended by the instructor at the time 
the condition is given. 
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.. \. student who is recorded as having failed in a re­
quired subject must repeat every such subject with the 
class next taking it, and such subjects will take prece­
dence in the student's time over those that follow. 

Reports of class work are prepared at the close of 
each term. These reports are sent either to students 
themselves, or to parents and guardians, as arranged. 

A student who in any term does not obtain a grade 
of II or better in at least fifty per cent of the subject­
units for which he is registered will be dismissed from 

the Institute. A student who in any term does not 
obtain a grade of II or better in at least seventy per 
cent of the subject-units for which he is registered, or to 

student who does not obtain a grade of III or better 
in at least fifty per cent of those subject-units, will be 
placed on probation; and any student so placed on pro­
bation who fails at the end of the term next following 
to obtain a record which satisfies these requirement& 
will be dismissed from the Institute. A student who at 

the end of the first term of his first year at the Institute 
has failed to secure grades of II or better in seventy 
per cent of his subj ect-units or grades of III or better 

in fifty per cent of his subject-units may be dismissed 
from the Institute (instead of being placed on proba­
tion) in ~ase it has become clear that he has not the 
qualifications required for the successful prosecution of 

an engineering or scientific course. 

Any student placed on probation for low scholarship 

should withdraw from student activities or from out­
side employment, or should reduce the number of sub­
jects he is taking, to a sufficient extent to enable him to 
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meet the requirements stated above; and any such 
student must report to the Chairman of the Freshman 

Registration Committee in case he is a member of the 

freshman class, or to the Chairman of the (general) 
Registration Committee in case he is a member of a 

higher class, before entering upon the work of the ensu­
ing term, and must arrange his schedule of studies and 
limit his outside activities in accordance with the advice 

of the committee. 

Petitions for immediate reinstatement from students 

who are thus dismissed for low scholarship will not be 
entertained by the faculty, except in cases of sickness or 
other unforeseen emergencies. The faculty will con­

sider extension of the period of probation only in the 
case of students who are placed on probation for low 
scholarship at the close of the first term of their first 
year at the Institute, and then only till the end of that 

year. 

A student who fails to secure grades of III or better 

in sixty per cent of the units of the freshman year, or a 
student who fails to secure grades of III or better in 

two-thirds of the units of the sophomore or of the jun~or 

year, will be admitted to the work of the following year 
only by special action of the Registration Committee 
taken after consultation with the professional depart­
ment representing the course that the student wishes to 

pursue. 

A student who has met the minimum scholarship 
requirements but has failed to fulfill these conditions 
for admission to the work of the following year should 

communicate with the Registrar, immediately after he 
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receives his record at the end of the school yea:t. The 

Registrar will refer the matter to the Registration Com­
mittee; and this committee, after consultation with the 

professional department representing the course in 

which the student is registered, may, in case the gen­
eral qualifications of the student warrant it, grant him 
the opportunity to qualify for admission to the work of 
the following year by additional study during the sum­
mer or by the fulfillment of other requirements. 

Students entering the Institute from other colleges 

will be admitted to the work of the sophomore, junior, 
or senior years only when their college records indicate 
that they have scholarship qualifications corresponding 
to thos(' required in the case of Institute students. 

A regular student who for satisfactory reasons desires 
to extend his course over a longer period than four 
years may, with the approval of the Registration Com­

mittee, be allowed to take less than the full prescribed 
work of about 48 units. Applications for registration 
in excess of 57 units (not including Physical Education) 
must be approved by the Registration Committee. 

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, 
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or upon the severance of their connection with any part 
of the work of the Institute, they are required to return 
immediately all locker keys and other property. 

It is taken for granted that students enter the Institute 
with serious purpose, and that they will eheerfully con­
form to its requirements. They are expected to behave 
with decorum, to observe the regulations of the Institute, 
and to pay due respect to its officers. Conduct incon­
sistent with general good order or harmful to the good 

name of the Institute will render a student liable to 
dismissal. The moral tone is exceptionally good; the 
honor system prevails at examinations, as well as in the 

general conduct of students, so that cases requiring 
severe discipline very rarely occur. 

The students are organized into an Association, of 

which all are members, to deal with affairs of general 
. concern to the students, and to deal with such matters 

as may be delegated to them by the faculty. The Asso­
ciation elects its officers and a Board of Control which 

investigates breaches of the honor system or cases of 
misconduct and suggests disciplinary penalties to the 
Association for recommendation to the faculty. 

Coordination in regard to campus affairs between 

faculty and students is obtained through periodic con­
ferences of the faculty Committee on Student Relations 
and the Executive Committee of the student Association. 

COUNSELORS 

The Registrar is the general consulting officer for stu­
dents, cooperating with the President in matters touch­
ing student relations. For the purpose of providing 
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additional means of contact between the student body 
and the faculty, each class is assigned a Faculty Coun­

selor. 

PHYSICAL EDUCATION 

The Institute recognizes the importance of good 

health in relation to a student's career, and includes 
physical exercise and athletic activities in the required 
work of students of the two lower classes. The work 
in physical education is under the supervision of trained 

men who are members of the faculty, and who are also 
available for consultation with the students on matters 
pertaining to their physical development. 

The plan of physical education is to bring all students 
into some form of exercise or participation in games, 

appropriate to their needs, while those with particular 
interest or ability for competitive games are given spe­
cial coaching for the athletic teams representing the 

Institute. 
The Institute is a member of the Southern California 

Intercollegiate Athletic Conference, and all competitive 
events are held under the rules of this body. 

A physician is retained who examines each student 
upon his entrance to the Institute and determines 

whether his work should be modified on account of his 

physicaJ condition. 

MILITARY ENGINEERING 

The Engineer Unit of the Reserve Officers' Training 
Corps was the first one to be established in the country 

and is one of the largest. The training given in the 
unit is required of all physically qualified men in the 
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first two years. The advanced work of the two upper 
years with commutation of subsistence is optional. The 

instruction in the military courses, both theory and prac­
tice, aims to show the application to military require­

ments of the various elements of the technical training 
the student receives at the Institute, special effort being 
made to perfect this coordination. The War Depart­

ment has furnished the unit with a large amount of the 
equipment appropriate for engineer troops. The field 
military engineering exercises constitute valuable sup­
plementary training for the students of engineering 
which could otherwise be obtained only from experience 

upon construction projects. 

THE CLEVELAND LOAN FUND 

This Fund was established by Miss Olive Cleveland, 
now deceased, for the purpose of aiding students to 
obtain an education. The income is lent without interest 
to worthy students who may need such assistance. Ap­
plications for loans may be made to the Secretary of the 

Board of Trustees. 

THE PUBLIC WORKS SCHOLARSHIPS 

Mr. William Thurn, of Pasadena, has established a 
fund known as the Public Works Scholarship Fund, 
thereby making provision for the employment of a limit­
ed number of students in the various departments of 
municipal work. Under the provisions of this Fund, 
students approved by the facuIty are employed in the 
Municipal Lighting Department and other departments 
of the city of Pasadena, thereby gaining valuable expe­
rience in practical business and municipal affairs. 



STUDENT EMPLOYMENT 39 

STUDENT EMPLOYMENT 

The Institute employs a number of students in its 
laboratories and in work about the grounds and build-. 
ings. Many students find remunerative employment out­
side the Institute. 

TRAVEL SCHOLARSHIP PRIZES 

A friend of the Institute, wishing to emphasize the 
value of travel as a means of enlarging one's view of 
general social and technical conditions and develop­
ment, provides annually for two prizes known as the 
European Travel Scholarship Prize and the Freshman 
Travel Scholarship Prize. The recipient of the fresh­
man prize will make as extended a tour as possible in 
the Middle West or Eastern States, during the vacation 
intervening between his freshman and sophomore years. 

The European Travel Scholarship Prize, awarded to 
a member of the junior class, will enable the winner to 
make a trip to Europe during the vacation before his 
senior year. The itinerary will be planned by the 
proper committee of the faculty in consultation with 
the prize winner, to secure the maximum of benefit and 
interest from the opportunity offered in a tour of 

Europe. 

The winner of each prize will give a report and 
review of his travels to the student body, and will in 
this way as well as in the normal social intercourse 
with other students, disseminate some of the value he 
receives. 

The amount of the European Travel Prize has been 
increased, owing to the greater expenses of travel at 
present, from $750 to $900. 
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The Freshman Prize has for the same reason been 

increased from $250 to $400. 
The faculty, in making awards, take into account not 

only the scholarship record, but also the less tangible 
yet not less important considerations of general char­
acter and ability for original work. The scholarship 
record examined is that of the sophomore and junior 
years for the European Prize, and that of the freshman 
year for the Freshman Prize. No award shall be made 

in any case when the faculty deem the record insuffi­

cient to justify it. 

THE CONGER PEACE PRIZE 

The Rev. Everett L. Conger, D.D., in the promotion 
of interest in the movement toward universal peace and 
for the furtherance of public speaking, established in 
1912 the Conger Peace Prize. The income from one 
thousand dollars is given annually as a prize for the com­
position and delivery in public of the best essay on some 
subject related to the peace of the world. The general 
preparation for the contest is made under the direction 

of the Department of English. 

THE DUPONT SCHOLARSHIP IN CHEMISTRY 

This Scholarship, established by the DuPont Powder 
Company of Wilmington, Delaware, carrying a grant of 
$350, is awarded by the faculty at the end of the col­

lege year to that student in the junior class of the 
course in Chemistry or Chemical Engineering whose 

previous work at the Institute, and especially that done 
during the junior year, gives the greatest promise of 

original productive work in these sciences in the future. 
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The primary purpose of the Scholarship is to enable the 
most capable student in the chemical courses of the In­
stitute to devote his senior year largely to research in 
Chemistry and thus to afford him the opportunities and 

_ associations commonly available only to graduate stu­
dents. The holder of the Scholarship will be given the 
privilege of devoting several weeks of the summer vaca­
tion to the starting of his research, and that of substi­
tuting during his senior year additional "thesis" for 
some of the required courses, so that he may have ample 
time for the prosecution of his experimental investiga­
tion; and he will be expected to avail himself of these 
privileges. 

PUBLIC LECTURES 

In cooperation with the citizens of Pasadena the 
Institute offers each year a number of public lectures 
in science, literature, and other subjects of general 
interest. The lectures in science are given in conjunc­
tion with the Mount Wilson Observatory of the Car­
negie Institution of Washington. Other lectures have 
the invaluable support of the Pasadena Music and Art 
Association and of the recently organized Current 
Events Committee. 

THE WEBB LIBRARY 

The tower room of Throop Hall, designed especially 
to accommodate a library, is named in honor of the late 
Mr. William E. Webb of New York, whose private col­
lection of some three thousand volumes recently came into 
the possession of the Institute. The Webb Library in­
cludes a liberal representation of modern and classical 
French and German literature; many valuable books of 
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history and travel, of ethnological science and of the 
physical and chemical sciences; a considerable number 
and variety of books in the fields of philosophy and 
religion; and an especially notable collection of volumes 
in astronomy. 

THE GENERAL LIBRARY 

The general library is conveniently located on the 
main floor of Throop Hall, and contains a collection 
especially adapted to the needs of an institute of technol­
ogy. While the main body of the books is scientific in 
character, there is a generous admixture of history, 
philosophy, and literature, including the Cooke Loan Col­
lection 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. 

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

Class work in Current Technical Journals is described 
on page IfJ5. 

STUDENT ORGANIZATIONS AND ACTIVITIES 

The Associated Students exercise general direction 
of matters of undergraduate concern in cooperation 
with the faculty. The student body, through its elected 
representatives, has detailed management of intercol­
legiate athletic contests, THE CALIFORNIA TECH, a 
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weekly paper, and THE ORANGE AND WHITE, the annual. 
A glee club and an orchestra are maintained, with assist­
ance from the Institute. The band is organized as a 

part of the Reserve Officers' Training Corps unit. A 

debating club stimulates interest in public discussion 
and arranges intercollegiate debates. There are at the 
Institute student branches of the American Institute of 
Electrical Engineers and the American Society of 
Mechanical Engineers. A Chemists' Club and a Civil 

Engineers' Club include men interested in these partic­
ular fields. The Physics Club, while composed of fac­
ulty men and members of the staff's of scientific institu­
tions, admits to its meetings students who may be inter­

ested in its discussions. There are two social clubs, 
composed of students, founded on the principles of good 
fellowship and mutual helpfulness. 

EXPENSES 

Tuition is $200 a year, payable in three installments, 
$70 at the beginning of the first and second terms and 
$60 at the beginning of the third term. The Associated 

Student Body fee, payable by all students, is $2.50 a 
term. This fee is collected by the Institute and turned 

over to the Associated Student Body for the support of 
athletics and of other student activities. There is also 
a fee of 50c a term for locker rental. There are no 

other fees, but in the Department of Chemistry an 
annual deposit of $10 is required the first two years and 
$15 the last two years to cover breakage and loss of 
laboratory materials. There are also small deposits for 
locker keys lind for padlocks issued in the drawing 
rooms. 
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The cost of supplies and of books, most of which will 
be useful in later professional practice, ranges from $60 

to $75 the nrst year, the larger part of which is required 

the nrst term, and from $20 to $30 a term thereafter. 
No reduction or refund of tuition is made to any stu­

dent who may be suspended or expelled, or who may 
leave without a reason that may be deemed valid, nor 
is any refund allowed after attendance equaling or 
exceeding three-quarters of -a term. 

DORMITORY 

The Institute has provided on the campus one mod­

ern dormitory of California "bungalow" type, two sto­
ries in height, with large, airy, and well-lighted rooms 
for sixty students. Several of the rooms have sleeping 
porches, and there are attractive dining, living and 
recreation rooms. Table board is furnished to the 
students living in the dormitory and to other students 
and members of the faculty who desire it. 

The minimum room rent is $75 a year, and the maxi­
mum $120. The rate for most of the rooms is $90. 
The cost of table board is at present about $7 a week. 

Each student in the dormitory is required to make a 

deposit of $10 at the opening of the college year to 
cover damage to dormitory property. 
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GENERAL PLAN OF INSTRUCTION 

The curriculum of the Institute is designed to gradu­

ate at the end of four years men who can enter with 

credit the profession of engineering or the field of 

I)-pplied science. In furtherance of this purpose it lays 

particular emphasis on two principles that have been 

found to be of primary importance: first that discipline 

in certain liberal studies is not only ideally desirable 

but practically necessary; and second that a thorough 

training in mathematics) physics, and chemistry must 

precede the application of those sciences. The sever­

ance of scientific from liberal education is considered 
mistaken, and the Institute aims to integrate the two 

phases into a whole that more nearly approaches the 

ideal education. 

The knowledge of English usage in oral and written 

expression; some perception of the finer imaginative 

quality of the human mind displayed in literature; an 

appreciation of historical development, political, social, 

and economic; and an insight into current events the 

world over: these are necessary to every man who is to 

take an important place in the world of work. Added 

to these marks of the educated man are the information 

gained from scientific text-books and lectures; the tech­

nique of expression and design learned in the drafting­

room; precision acquired in using instruments in the 

laboratory and in the field; the knowledge of physical 

properties and limitations discovered in the experi­

mental lahoratories; the impetus toward research fos-
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tered by enthusiastic directors; in short a realization of 

the possibilities of science in an age of scientific prog­

ress. 

The first two years are given over to a common train­

ing; thereafter the more diversified specialization is 

provided. A student is thereby given a chance to deter­

mine more intelligently than he could at entrance just 

what work he can best undertake, but, more impor­

tantly, he is brought to see the essential unity of the 

applied sciences. Class work is conducted in small sec­

tions, ordinarily of not more than twenty men, an 

arrangement which allows each student an unusual 

amount of individual attention. 

Besides the curriculum there are provided educational 

advantages no less desirable. There is a library which 
contains all the notable scientific periodicals, the most 

valuable books on science, and carefully selected books 

and magazines in other fields. A rich library is of 

supreme value to the student who has a really inquiring 

mind. There are held weekly assemblies which are 

addressed by men whose theories or experiences enable 

them to contribute something of value. The opportunity 

to hear good music and to see good pictures is made 

possible by the cooperation of the Pasadena Music and 

Art Association. Inspection trips are organized for 

visits to the most modern factories, to oil-fields and 

refineries, to hydro-electric plants, and to other engi­
neering projects; the accessibility of these examples of 

scientific development, and the generous assistance of 

their managers and superintendents make possible to 

the student a valuable object lesson in the application 

of theory. 
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The engineering profession includes three types of 
functions, the general character of which is roughly indi­
cated by the terms: (1) Construction and operating 

engineering; (2) administrative engineering; and (3) 
engineering development and research. The Institute 
originally provided for the first of these types, which 
meets the needs of the largest number of engineering 
students, by its courses in Mechanical, Electrical, Civil, 

and Chemical Engineering. Somewhat later it provided 
for the second type by establishing a course in Engineer­

ing and Economics, which aims to prepare students to 
take business and administrative positions in manufac­
turing and transportation enterprises based largely on 
engineering. Now, as a result of the fuller development 
of its instruction in physics, chemistry, and mathematics, 
it is able to announce three new courses, corresponding 

to the third type of engineering function, which is so vital 
to the development of our industries and commerce. 

The Institute offers advanced courses leading to the 
degrees of Master of Science and Doctor of Philoso­

phy. Definite provision has been made for such advanced 
work, especially in the sciences of Physics, Chemistry, 
Mathematics, and Aeronautical Engineering. 

The Institute also makes provision for students who 
desire to prepare themselves for teaching in higher insti­
tutions and for scientific research in universities or in 
governmental or industrial laboratories. The course in­

Physics and Engineering satisfactorily provides training 
for those who specialize in Physics. A separate course 
in Chemistry is, however, offered to meet the needs of 
those who desire to pursue this subject on the scientific 
side and wish to replace the engineering subj ects of the 



48 CALIFORNIA INSTITUTE OF TECHNOLOGY 

course in Chemical Engineering by additional physics, 
mathematics, and research. 

ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING 

The fundamental scientific principles are the same for 
Electrical, Mechanical, and Civil Engineering. Narrow 
specialization 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 broad and deep foundation in the subjects forming 
the basis of engineering. After two years devoted to 
thorough preparation in Mathematics, Physics, Chemis­
try, Drawing, English and History, the student 

may differentiate according to his aptitude and ambi­
tion. Electrical Engineering deals with the gen­
eration, transmission, and utilization in many ways of. 

electrical energy. Mechanical Engineering relates to 
problems of heat, power, design of machinery, and to 
problems of manufacture. Civil Engineering comprises 
the design and construction of stationary structures 
involved in engineering projects. The professional 

courses in these three branches necessarily diverge 

more or less in the later years, each laying particular. 
emphasis on subjects peculiar to itself. On the other 
hand, there are many subjects in the advanced 
years common to all three branches, for the Elec­

trical, Mechanical, and Civil Engineering students all 
take courses in Surveying, Mechanism, Applied Mechan­
ics, Strength of Materials, Hydraulics, Geology, Ac­
counting, Electrical Engineering, Heat Engines, and 
Testing Materials Laboratory. It is the aim of the 
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curriculum during the last two years to link up and 
definitely correlate the different fundamental studies 
with their varied applications to engineering science. 
Schedules of these courses are printed on pages 60-64. 

ENGINEERING AND ECONOMICS 

This course should not be confused with the courses in 
commerce offered by various universities and colleges. 
Engineering is its basis, students taking four-fifths of the 
subjects offered in the engineering courses described on 
pages 75-94, the remainder of their time being devoted 

to a scientific study of the principles of commerce and 
industry. It is designed to provide adequate education 
for students who .. while desiring a systematic training in 
the applied sciences, have interests and aptitudes which 
fit them for positions on the business side of manufac­
turing and transportation enterprises, rather than for 
specialized engineering. 

The course includes (1) the instruction common to all 
courses, in literature, science, and mathematics; (2) an 
assignment of engineering studies in one of the three 
groups: Electrical, Mechanical, or Civil Engineering; 
and (3) a selected group of subjects in economics and 
business. The subjects in group (3) may be briefly 
described as follows: 

Economics, being fundamental to all that follows, pro­
vides a general survey of the principles governing the 
production, distribution, and consumption of wealth; 
while the study of Economic History acquaints the stu­
dent with economic problems and forces as affecting the 
development of the United States of America. Business 
Law is designed to provide such knowledge of the law as 
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will give a general understanding of legal rights and 
duties in ordinary circumstances. Instruction in 

Banking and Securities, Accounting and Statistics, 

Transportation, Taxation, and Cost Accounting deals 
thoroughly with the broad outlines and fundamental 

principles of these se\'eral subj ects. The work in Com­
mercial Organization aims to ground students in the 
principles underlying modern business as illustrated by 
concrete examples offered by an examination of typical 
American industries; while that in Industrial Manage­
ment involves a consideration of the present tendencies 

of industrial organization, its forms and problems, to­
gether with a critical study of the recent applications of 
system. Students will be required to inspect well-or­
ganized factories and business establishments and to 
prepare written reports thereon. 

The schedule of this course is given on pages 66-67. 

PHYSICS AND ENGINEERING 

The course in Physics and Engineering aims to pre­
pare men for research positions in the laboratories and 
development departments of large manufacturing com­
panies, and in educational and governmental institutions. 
Such positions are being created in constantly increasing 
numbers, owing to the rapidly growing recognition of the 

importance of research. 

For the creative work which such positions require there 
is demanded a considerably more thorough grounding in 
mathematics, physics, and chemistry than it has been 
customary to give in the usual course in engineering. 

The course in Physics and Engineering not only aims 
to give this fundamental training, in addition to fur-
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nishing the requisite amount of practical engineering 

work, but it aims also to surround the student with the 
atmosphere of research from his junior year on. 

The course affords excellent preparation for graduate 

work. Such advanced work is highly advisable; for to 
give the brolld cultural training, the intensive grasp of 
fundamentals, and the practical engineering knowledge 
which is demanded by the man whose life is to be devoted 
to creative work in Physics and Engineering clearly re­
.quires more time than is available in the undergraduate 

engineering course. 

CHEMICAL ENGINEERING 

The course in Chemical Engineering is a some­

what radical revision of the present course. Chemical 
industry differs from the industries based on Mechan­

ical, Electrical, and Civil Engineering in that its oper­

ations and processes have not become standardized to 
nearly the same extent. The chemical engineer cannot 
therefore be merely an engineer of the operating type, 
with a combined knowledge of chemical processes and 
engineering operations. He constantly has to deal with 

development and research problems; and to that end 
he must have a thorough working knowledge of the 
principles of chemistry, physics, mathematics, and some 
training in research. Even though this may make it 
necessary to limit his study of engineering to its gen­
eral methods and principles, his fundamental training ill 
the underlying sciences will enable him to acquire rapidly 
in the works the additional technical knowledge he needs, 
while enabling him to attack new problems and meet 
difficulties far more effectiyely. The new course there-
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fore fits men both for the operating side and for the 
development or research side of chemical industries. 

CHEMISTRY 

The course in Chemistry includes all the chemical sub­

j ects in the course in Chemical Engineering, but omits 
the engineering subj ects. In place of these are intro­
duced advanced mathematical and physical subjects 
and additional time for research. It is intended to pre­
pare able students for university teaching, scientific re­
search, and expert work in chemistry; and also to fit 
them for indu~trial research positions in which a thorough 
knowledge of both chemistry and physics is of more im­
portance than a knowledge of chemistry combined with 
that of engineering. Men with such a training are espe­
cially needed in the research laboratories of many large 
chemical, metallurgical, and electrical companies. 

GENERAL COURSES 

General Courses are provided primarily for those who 
may desire a thorough collegiate education in which 
science predominates, but with a generous admixture of 
other, cultural studies, all of which are pursued according 

to the standards and with the thoroughness of a profes­
sional school. They also afford an opportunity for 
students who plan to become teachers of science, or 
who may desire some scientific preparation for a busi­

ness career. 
Students in General Courses must take all the re­

quired work common to all courses, in addition to their 

major subject. The remainder of their work is elec­
tive, varying III accordance with their respective 



REQUIREMENTS FOR GRADUATION 53 

plans and requirements. This work must be arranged 
subject to the approval of the faculty so as to form a 

consistent whole. 

REQUIREMENTS FOR GRADUATION 

For graduation students must complete such work as 
is prescribed by the faculty for their several courses: 
the number of units is approximately 600. 

A student must file with the Registrar a declaration 
of his candidacy for the degree of Bachelor of Science 
on or before the second Monday of January preceding 

the date at which he expects to receive the degree. His 
record at that time must show that he is not more than 
30 units behind the requirement in the regular work of 
his course. All subjects required for graduation, with 

the exception of those for which the candidate is reg­
istered during the last term of his study, must be com­
pleted by the second Monday of May preceding com­
mencement. 



REQUIREMENTS FOR THE DEGREE OF MASTER OF SCIENCE 

Candidates for the "laster's degree must complete, 

in residence at the Institute, one year's graduate work, 

consisting of not less than 150 units (1500 hours). 

Of this not less than one-fourth must consist of 

research; and not more than one-fourth may consist of 

subjects included in that undergraduate course of the 

Institute which pertains to that branch of science in 

which the graduate study is to be pursued. Although 

the credit for undergraduate work is thus limited, grad­

uates of other colleges will be expected to become pro­

ficient in all of th~ more important subjects of the 

corresponding undergraduate course, of which the~' 

have not previously had substantial equivalents; and, 

in case such deficiencies amount to more than 40 units, 

candidates must expect to devote more than one college 
year to the work for the ~Iaster's degree. Candidate,~ 

whose undergraduate courses may not have been equiv­

alent to those of the I nstitute, or candidates who do not 

pursue at tl~e Institute enough graduate courses of suet 

a character as to afford a good test of their scientific 

knowledge and ability, may be required to pass, in 

addition to the examinations on the courses they arc 

taking, general examinations in ~heir main subject or 

in important branches of it. 

Candidates holding appoilJhllellt~ a', Teachiug Fel­

lows or Assistants will be credited with a number of 

units, as part of the allowable 10 units of undergraduate 

work, corresponding to half the total number of hours 
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per week devoted to the work of instruction, but not 
exceeding 25 units. Teaching Fellows or Assistants 
whose deficiency in undergraduate subjects, together 
with the credit allowed for teaching, exceeds 40 units, 
will ordinarily need to continue their work in the sum­
mer or in the following school year in order to complete 
the requirements for the degree. 

The course ot study of each candidate will be in 
charge of a special committee of the faculty. Candi­
dates, at the beginning of the school year, should sub­
mit to this committee for approval the detailed program 
of study and research which they desire to pursue. 

The candidate is required to present, at least one 
week before the degree is to be conferred, two type­
written copies of a satisfactory thesis describing his 
research. He will, in general, be expected also to pre­
pare from the literature a monograph upon some topic 
of research interest, and submit it to the department con­
cerned. 

REQUIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 

The degree of Doctor of Philosophy is conferred by 
the Institute in recognition of breadth of scientific 
attainment and of the power to investigate scientific 
problems independently and efficiently, as exhibited by 
the candidate during his period of graduate work. 
While the degree is not awarded for the completion of 
definite courses of study continued through a stated 
term of residence, the advanced study and research 
must be pursued under the direction of the faculty for 
at least two years. In most cases the equivalent of not 
less than three college years of advanced study and 
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research will be required to fulfill the requirements £01" 

the degree. Advanced work done at other institutions 
will, however, be given due credit, but not less than one 
year must be spent in residence at the Institute. 

Each student working for the Doctor's degree will 
be placed in charge of a faculty committee which will 
exercise general oversight of his work; and at the 
beginning of each school year the candidate should sub­
mit to this committee his program of study and 
research for that year. 

The work for the degree must consist mainly of 
scientific research and of the preparation of a thesis 
describing it. This must be supplemented, however, 
by systematic studies of an advanced character in some 
branch of science or engineering, which will be termed 
the major subject of the candidate. Thus, physics, 
chemistry, mathematics, or engineering may be chosen 
as the major subject. In addition as minor subject 
(or subj ects) studies such as will give a fundamental 
knowledge and research viewpoint must be pursued in 
at least one other branch of science or engineering. 
The choice and scope of the minor subject must be 
approved in each case by the committee in charge of 
the course of study. The minor subject must involve 
not less than 50 units (500 hours) of advanced study. 
In addition, the candidate must have acquired the power 
of expressing himself clearly and forcefully both orally 
and in written language, and he must have a good read­
ing knowledge of French and German. 

Proficiency in the major and minor subjects, which 
includes the power to use them effectively, will be tested 



REQUIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 57 

by examinations, which may be written or oral or both, 
at the discretion of the department concerned. The 
work in the minor subject should be completed at least 
one year before the candidate intends to come up for 
his degree. The examinations in the major subject may 
with the approval of the committee in charge be divided 
between the larger integral divisions of the subject, 
and these divided examinations may be taken at such 
times as the candidate considers himself prepared. 

TEACHING FELLOWSHIPS IN CHEMISTRY AND PHYSICS 

The Institute offers ten or twelve Teaching Fellow­
ships in Chemistry and Physics carrying an annual 
stipend of $750 each, in addition to free tuition. 

The primary object of these fellowships is to give to 
a group of well qualified men a training in chemical 
and physical research which will prepare them for the 
many important positions in scientific and industrial 
research laboratories and in the development depart­
ments of American industries. 

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

The Fellowships are open to men holding a Bachelor's 
or Master's degree from a college or university of recog­
nized standing, who have taken thorough undergraduate 
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courses in chemistry and physics (and also courses in 

mathematics through the calculus), and who have 
already demonstrated their interest and resourceful­

ness in scientific work. 

RESEARCH FELLOWSHIPS IN CHEMISTRY AND PHYSICS 

Three research fellowships, with an annual income 
of $1,000 each, have been established in the depart­
ments of Physics and Chemistry. The holders of these 

fellowships are expected to devote themselves mainly 
to research. 



~r~r.()ults of llu.()trgru.()uuft QIoursts 

EXPLANATION OF TERMS 

The "subject number" in the following tables refers 

to the description of subjects beginning on page 75. 

The number of units given in each term for any 

course is the total number of hours per week required 

in that course, including class and laboratory work and 

the estimated time for preparation. When a subject 

continues throughout the year the units granted for any 

term may not be counted toward graduation until the 

.subject in question is completed. 

The year is divided into three terms. The normal 

work of a term amounts to forty-eight units exclusive 

of physical education and the field work of Military 

Science and Tactics. 

In general the curriculum is made up of "required" 

subjects. There are, however, "clectives" which a stu­

dent may add to his "required" subjects if his previous 

record warrants the addition. l There are also some 

"prescriptives" which the student must add to his list 

of "required" subjects at the request of the Registrar 

or the proper committee. Subjects are "prescribed" 

to make good the student's deficiency in preparation: 

for example, courses 451, '~52, 614, 617. 

"See page 35 with reference to maximum. 



ALL COURSES 

FIRST YEAR 

For Classes Entering September, 1922, and Thereafter 

SUBJECTS 
Subject 
Number 

Hours per Week I' 

Unit. 
Class Lab. I Prep. :. 

----------
I. FRESHMAN YEAR 

REQUIRED 
(Throughout the Year) I 

Physics ....... , ... " .... ,., 'i 401-403 I 
Chemistry: .. , ....... , .. , . ,. '301,302311 
Mati?-ematlCs. ' ........ , .. , . , "I 453-456 I 
~~i~~~~ti~:. ~I~~~r~ '. : : : : : : : :, ~~t~~~ , 
Drawing .......... , . , , .... " 701-703 
P~~sical E~ucation ..... , .. ,. I'····,·, "1' 
MIlItary ScIence .... , ... , .. , ., 781-783 
Shop Workl ..... , , ........ ,. 741-744 

2 
3 
3 
3 
1 
o 
o 
1 
o 

4 
6 
o 
o 
o 
6 
3 
2 
4 

I 
I II 

3 
3 
6 
6 
1 
o 
o 
1 
o 

! 

9 
12 

9 
9 
2 
6 
3 
4 
4 

For Classes Entering September, 1920, and January, 1922 

I Subject Hours per Week I 
SUBJECTS ,I Number Units 

I, Class Lab. Prep. 

II 
----------

L FRESHMAN YEAR [I 
REQUIRED 

I: 
II 

(Throughout the Year) II 

Chemistry ......... ,., ... , . .1!~01,302,311 3 6 3 
I! 

12 
Mathematics .......... , , , ... 'I 453-456 4 0 8 12 
English and History ... , .. , "1 601-603 3 0 6 9 
Orien!ation .......... , .... "1 771-773 1 0 1 2 
Drawmg ....... " .. ,.,..... 701-703 0 6 0 6 
Physical Education. , , .. , ...... ......... 0 3 0 3 
Military Science ... , .... , ,.,.1 781·783 1 2 1 4 
Shop Workl .. , , . , .. , . , ... , . '1' 741-744 0 4 0 4 

PRESCRIPTIVE I 

Plane Trigonometry (1st and 1 

2nd Terms) ......... , .. ,. 451, 452 2 0 2 4 
Elementary Analysis (3rc! Term) I, 458 2 0 2 4 

I-Shop Work to be taken either during the school year or in the fif9t three 
weeks of summer vacation. 

60 



ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING 
AND ENGINEERING AND ECONOMICS 

SECOND YEAR 

For Classes Entering September, 1922, and Thereafter 

SUBJECTS 
Subject 
Number 

I 
Hours per Week II Units 

Class I Lab. Prep. liE M!~ 

II. SOPH~:~:R~ YEAR ----I, ~ g ~ 1,,1111g Ilg 
English and History. , .. , , , , .. , , 604 

~h~.ri~~~·"::::::::::::::::::::il, 460 2 4 3 99 
Mechamsm ....... , .......... '1 1 150 2 3 4 9 9 
Surveying ....... , , , .......... '201 2 3 2 7 7 
Machine Drawing ....... ' .... 'I 705 0 3 0 3 3 
Military Science and Tactics .... ' 784 1 2 1 4 4 
Physical Education ... , , .. , ... -I,- 0 3 0 3 3 

2ND TERM I 
English and History .... , .. , .. , 
Calculus .... " ............ , .. 'I 
Physics .................... ,. , 
Applied Mechanics ...... , . , .. , 
Valve Gears .......... ' .. , ... ,I 
Surveying . ................... I 
Military Science and Tactics .... , 
Physical Education ... , .. , . ' .. ,I ' 

605 
461 

251 
151 
202 
785 

3RD TERM 1\ 

English and History .. ' , ..... , '1'1 606 
Calculus ..... , ......... , , . , .. " 462 I' 

Physics .............. , .. , .. ,. . 
Applied Mechanics ... , .. , .... '1 252 
Machi"e Drawing, ........... ,Ii 706 
Surveymg .................... i 203 
Military Science and Tactics .... 1

1 

786 1 

Physical Education ....... , .. , + ........ '1 
!I 

61 

2 
4 
o 
4 
2 
2 
1 
o 

2 
4 
o 
4 
o 
2 
1 
o 

o 
o 
6 
o 
3 
3 
2 
3 

o 
o 
6 
o 
6 
3 
2 
3 

4 
8 
3 
8 
2 
2 
1 
o 

4 
8 
3 
8 
1 
2 
1 
o 

6 
12 

9 
12 

7 

4 
3 

6 
12 
9 

12 
7 

'4 
3 

6 
12 

9 
12 

7 
4 
3 

6 
12 

9 
12 

7 
4 
3 



ELECTRICAL, M.ECHANICAL, AND CIVIL ENGINEERING 

SECOND YEAR 

For Classes Entering September, 1919, to January, 1922, Inclusive 

Subject I Hours per Week II Units 
SUBJECTS Number' I ---1'---

I Class i Lab. Prep. ilE M C 
II. -S-O-P-H-O-M-O-R-E-Y-E-A-R-- -----,---'------, ----

1ST TERM 
Englisb and History ... 
Calculus .......... . 
Pbys;cs ................. . 
Mechanism ...... . 
Surveying ........ . 
Machine Drawing . ....... ,. ., 
Military Science and Tactics ... 
Physical Education. 

2ND TERM 
English and History .. 
Calculus ............. . 
Physics ............. . 
Applied Mechanics .. . 
Val ve Gears ....... . 

~lih~~n§Cj'e~;c~' ~~d . T~~t£c~', .• 1', . 

Physical Education. 

3RD TERM I 

~~~~l~sa~d ~jstory. • ••.•••• 11 

Physics .. . .. ,i 
Applied Mechanics. . Ii 
Machine Drawing. . ....•.•.• 1,' 

Surveying ... ............. . 
Military Science and Tactics . .... '.I!. 
Physical Education. 

604 
460 
401 
150 
201 
705 
784 

605 
461 
402 
251 
151 
202 
785 

606 
462 
403 
252 
706 
203 
786 

62 

2 
3 
1 
2 
2 
o 
1 
o 

2 
3 
4 
4 
2 
2 
1 
o 

2 
3 
1 
4 
o 
2 
1 
o 

o 
o 
8 
3 
3 
3 
2 
3 

o 
o 
4 
o 
3 
3 
2 
3 

o 
o 
8 
o 
6 
3 
2 
3 

2 
6 
6 
3 
2 
o 
1 
o 

2 
6 
7 
7 
2 
2 
1 
o 

2 
6 
6 
7 
1 
2 
1 
o 

4 4 
- 9 S 
15 15 

8 8 
7 7 
3 3 
4 4 
3 3 

4 4 
9 9 

15 15 
11 11 

7 
7 

4 4 
3 3 

4 4 
9 9 

15 15 
11 11 

7 
7 

4 4 
3 3 



ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING 

THIRD YEAR 

Subject 
Hours per Week Units 

SUBJECTS 
II' Number 

____________ : ____ +C_l_a_ss __ L_ab_, __ P_r_e_p_, _E_M ___ C_ 

il 
III. JUNIOR YEAR 

1ST TERM 
English and Current Topics ' , , "I 
Geology""""., .. ,.""", ,: 
Strength of Materials .. , .. , . , . ,II 
Testing Materials Laboratory. , . 
Engineering Journals ........... i 
Direct Currents ............... i 
Direct Current Laboratory, , ' . 'j 
Graphic Statics. , , . , .. , . ' , . , , , 
Railway Engineering ...... ..... j 
Theory of Structures, . ' , . , . 'I 

2ND TERM ,I 

English and Current Topics . , ' 'j 

¥:~~i;: ~~t~;i~i~ L':b~;':t~~y: : : III 
HydraulIcs, . , . , , , . , . , . , .. , , ' . ' 
Hydraulic Laboratory, .. , . , . , ' . i 
Mac.hine .Design., . , , ... , . , , , . ,[ 
EngIneerIng Journals .......... 'I' 
Alternating Currents, , , , ... ' .. , 
Alternating Current Laboratory. i 
Theory of St.ructures. , . , , . ' . , . " 
Railway Surveying, , . , , . , .. , . , I 

SRD TERM :1: 

English !,nd Current Topics , , , . 
EconomIcs .................... i 
Hydraulic Turbines. , ... ' . , . , . ,I 
Hydraulic Laboratory. , . , , , . , . ,i 
Engineering Journals, , , , . , . , , . ': 
Electrical Macbinery, . , , . , .. , . ,I 
Electrical Laboratory, . , . , . , , , .; 
Thermodynamics .............. I 
Machine Design .. , .. ,.,',.," ,I 
Theory of Structures. , . , . , . , . ' .1 
Railway Surveying ... , . , ' . , , , 'I' 
Highway Engineering. , . , , . , .. , 
Sewerage and Drainage . ...... . 

607 
521 
254 
261 
751 
100 
101 
253 
208 
217 

608 
522 
262 
270 
271 
153 
752 
102 
103 
218 
206 

609 
551 
272 
273 
753 
108 
109 
160 
154 
219 
207 
205 
209 

63 

2 
3 
4 
o 
1 
S 
o 
1 
3 
3 

2 
3 
o 
3 
o 
3 
1 
S 
o 
S 
2 

2 
S 
2 
o 
1 
S 
o 
S 
1 
S 
o 
2 
S 

o 
o 
o 
3 
o 
o 
S 
3 
o 
S 

o 
o 
3 
o 
S 
o 
o 
o 
S 
o 
o 

o 
o 
o 
S 
o 
o 
S 
o 
3 
o 
6 
o 
o 

4 
S 
8 
o 
1 
fi 
2 
2 
5 
5 

4 
3 
o 
5 
o 
4 
1 
5 
2 
5 
3 

4 
S 
S 
o 
1 
4 
2 
5 
2 
5 
o 
S 
1 

6 
6-

12 
3 
2 
8 
5 
6 

6 
6 
S 
8 
3 

I i 
6 
6 
5 
3 
2 
7 
5 

6 
6 

12 
3 
2 

8 
11 

6 
6 
3 
8 
S 
7 
2 

6 
6 
5 
8 
2 

dil 



ELECTRICAL AND MECHANICAL ENGINEERING 

FOURTH YEAR 

II 
Subiect 

Hours per Week Unit. 
I SUBJECTS Number 

Class Lab. Prep. E M 

I ----------
IV. SENIOR YEAR 

! 
1ST TERM I 

English and Current Topics .... 610 2 0 4 I 6 
Economic History .....•...... 552 1 0 1 2 
Selected Economic Problems ... '1 556 2 0 2 4 
Heat Enginesl .•...••••....••.. 161 3 0 5 8 
Steam Laboratory .............. 170 0 3 2 5 
Induction Machinery .•..•.•... ! no 3 0- 6 9 
Alternating Current Laboratory. 1 105 0 6 0 6 
Electrical Measurements ....... i 404 0 4 2 6 
Heat Engineering ........... · .. i 162 3 0 5 , .. 
Machine Design ............... I 156 0 3 0 .. 
Electric Light and Power I 

Distribution ................ 1 112 2 0 2 .. 
Metallurgy and Heat Treatment. 155 3 0 5 .. 

2ND TERM 
English and Current Topics ..... 611 2 0 4 6 
Accounting ................... 561 3 0 5 8 
Power Plant Engineering' ...... 166 3 0 5 8 
Power Plant Laboratory •••..•. '1 171 0 3 4 7 
Electric Traction .............. 106 4 0 6 10 
Alternating Current Analysis ... 104 3 0 6 9 
Elements of Civil Engineering I 

Construction . ............... i 224 2 3 2 .. 
Machine Design ............... 157 0 6 0 .. 
Industrial Plants .............. 593 2 0 4 .. 

3RD TERM 
English and Current Topics ..... 612 2 0 4 6 
Business Law ................. 575 3 0 3 6 
Electric Power Transmission .... 116 5 0 5 10 
Dielectrics .................... I 122 2 0 3 5 
Specifications and Design of I 

Electric Machines ........... 118 0 3 1 4 
Electrical Engineering Laboratory 107 0 3 1 4 
Advanced Alternating Current I 

Machinery .................. 114 2 0 4 6 
Elements of Civil Engineering 

Construction .......... ...... 224 2 3 2 7 
Mechanical Engineering Labora-

tory ....................... 172 0 3 5 .. 
Machine Design ............•.. 158 0 9 0 .. 
Power Plant Design ........... 167 2 6 4 .. 
Technical Journals ..........•.. 757 1 0 2 .. 
Problems or Elective .. , ........ 800 ..... ...... . ..... .. 
'-In 1920-1921 Power Plant Engineering 166 will be substituted for Heat 

Engines 161 of the first term. 
'--In 1920-1921 Special Problems 800 will be substituted for Power Plant 

Engineering 166 of the second term. 
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6 
2 
4 
8 
5 

.. 

.. 

8 
3 

4 
8 

6 
8 
8 
7 .. .. 
7 
6 
6 

6 
6 .. .. 

.. .. 

.. 

.. 
8 
9 

12 
3 
4 



CIVIL ENGINEERING 

FOURTH YEAR 
------ ------

Subject 
Hours per Week 

SUBJECTS Number 
Class -I Lab. 1 

Units 
Prep. ! 

IV. SENIOR YEAR 
---1-------

1ST TERM 
English and Current Topics ..... 610 2 0 4 6 
Economic History ............ 552 1 0 1 2 
Selected Economic Problems .... 556 2 0 2 4 
Metallurgy and Heat Treat.ment 155 3 0 5 8 
Reinforced Concrete ........... 211 3 0 5 8 
Structural Design ............. 220 0 9 0 9 
Direct Currents . .............. 144 3 0 4 7 
Direct Current Laboratory ..... 101 0 3 2 5 

2ND TERM 
English and Current Topics ..... 611 2 0 4 6 
Accounting . .................. 561 3 0 5 8 
Problems or Elective ........... 800 

I 
5 

Alternating Currents ........... 146 3 0 4 7 
Alternating Current Laboratory. 103 0 3 2 5 
Structural Design ............. 221 0 9 0 9 
Masonry Structures ........ 212 3 0 5 8 

3RD TERM 
I English and Current Topics. 612 2 0 

I 
4 6 

Business Law . ............... 575 3 0 3 

·1 
6 

Problems or Elective ........... 800 7 
Water Supply and Irrigation ... 215 4 0 6 10 
Elements of Heat Engineering ... 168 3 0 

I 
3 

I 
6 

Civil Engineering Design . ..... 222 0 12 0 12 

65 



l 

ENGINEERING AND ECONOMICS 

THIRD YEAR' 

SUBJECTS 
Subject Hours per Week /1 
Number Units 

Class Lab. Prep. 
------------!-----------,---

III. JUNIOR YEAR 

1ST TERM I' 

English and Current Topics ... . 
Geology ...................... 1 

Strength of Materials ........ . 
Testing Materials Laboratory .. 
Direct Currents ............. . 
Direct Current Laboratory ... . 
Engineering Journals ......... . 
Elective .................... . 

2ND TERM 

607 
521 
254 
261 
144 
101 
751 

English and Current Topics. . . . 608 
Geology. . . . . . . . . . . . . . . . . . . . . . 522 
Hydraulics ................... I. 270 
Hydraulic Laboratory .......... 1 271 
Engineering Journals .......... '1 752 
Alternating Currents... . . . . . . . . 146 
Alternating Current Laboratory ./ 103 
Accounting. . . . . . . . . . . . . . . . . . . 561 
Elective ............................... . 

3RD TERM I 
English and Current Topics .. . . 609 
Eco,?-oz.nics .................... ! 551 
StatistIcs ..................... j 553 
Engineering Journals... .. . . . . . . 753 
Business Law. . . . . . . . . . . . . . . . . 576 

~:c~i~i~~: : : : : : : : : : : : : : : : : : : : : ~~~ 
Elective ............................... . 

2 
3 
4 
o 
3 
o 
1 

2 
3 
3 
o 
1 
3 
o 
3 

o 
o 
o 
3 
o 
3 
o 

o 
o 
o 
3 
o 
o 
3 
o 

4 
3 
8 
o 
4 
2 
1 

4 
3 
5 
o 
1 
4 
2 
5 

-For first and second year schedules of this course, see pages 60-62. 
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12 
3 
7 
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2 
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6 
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3 
2 
7· 
5-" 
8 
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6 
6 
3 
2 
8 
5 
3 
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ENGINEERING AND ECONOMICS 

FOURTH YEARI 

Subiect 
Hours per Week 

SUBJECTS Number 
Class Lab. Prep. 

------
IV. SENIOR YEAR 

1ST TERM 
English and Current Topics ..... 610 2 0 4 
Economic History .... ........ 552 1 0 1 
Selected Economic Problems .... 556 2 0 2 
Business Law ................. 577 3 0 5 
Cost Accounting .............. 564 3 0 5 
Commercial Organization .... ... 580 3 0 5 
Industrial Management ........ 583 3 0 5 
Thesis ....................... 800 

2ND TERM 
English and Current Topics ..... 611 2 0 4 
Taxation ..................... 554 2 0 2 
Commercial Organization ....... 581 2 3 3 
Indu~t~al .l\;Ianagement ........ 584 2 3 3 
MUnICIpahtles ................. 589 1 0 2 
Thesis ....................... 800 
Elective ................... ' ... I·.········ 

3RD TERM ! 
English and Current Topics ..... 612 2 0 4 
Commercial Organization . ...... 582 3 0 5 
Industrial Management ........ 585 3 0 5 
Thesis ....................... 800 
Elective ...................... .......... 

I~ 
I 

6 
2 
4 
8 
8 
8 
8 
4 

6 
4 
8 
8 
S 
6 

18 

6 
8 
8 

10 
16 

I-The fourth year of this course will not be offered until the year 1921-1922. 
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PHYSICS AND ENGINEERING 

CHEMICAL ENGINEERING AND CHEMISTRY 

SECOND YEAR 

For Classes Entering September. 1921. and Thereafter 

SUBJECTS 
,I Subject 
I Number 

I 

Hours per Week II 
Units 

Class I Lab. I Prep. I 1---'-"--------------
II. SOPHOMORE YEAR 

1 

~Tbrough'?ut the Year)i 
Enghsh and History .......... 'I' 604-606 
German .... , , , , , , , , , , ........ ', 661-663 
Calculus ............. , . . . . . . . . 460-462 
Physics., ................... ,'., ... , ... , 
Analytical Chemistryl .......... ,.312.316,317 
Physical Education ... , . , ...... '[ .... , .... , 
Military Science and Tactics ... ':1 784-786 

J 

2 
4 
4 
2 
2 

° 1 

° o 
o 
4 
7 
3 
2 

4 
6 
8 
3 
2 
o 
1 

For Classes Entering September, 1919. to January, 1921. Inclusive 

" 

6 
10 
12 

9 
11 

3 
4 

SUBJECTS 'I Subject 
Number I 

Hours per Week II' 

Unit. 
Class Lab, Prep. II 

II. :::~:~t~:e ~:r~ ----1--- --- ---1---
English and History ........... : I 604-606 2 ° 2 I 4 

g:~f~ ..... : : : : : : : : : : : : : : : : : : : >1 ~~5=~~~ ~ Z ~ I ~ 
Physics ... , ........ , ........ "I 401-403 4 4 7 15 
Anal:ftical Chem.istry ...•..... , 1312.316,3171 2 ~6 2~ I 14°3 
PhysiCal EducatIOn, ........... : ' ........ , ° 
Military Science and Tactics ... ,'I 784-786 1 

'-In the third term Organic Chemistry 354 is taken in place of'Analytical 
Chemistry by students in the course in Physics and Engineering. 
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PHYSICS AND ENGINEERING 

THIRD YEAR 

)1 
Subject I Hours per Week 

SUBJECTS 
Ii 

Number 
Class Lab. Prep. 
,--------

III. JUNIOR YEAR 

1ST TERM 
Englisb and Current Topics .... 607 2 0 4 
Geology ...•................. '. 521 3 0 3 
Advanced Calculus ............ 474 3 0 6 
Analytical Mechanics .......... 409 3 0 6 
Scientific German ............. 671 3 0 6 
Direct Current Machinery ...... 140 2 0 3 
Direct Current L"boratory ..... 101 0 3 2 

2ND TERM 
English and Current Topics .... 608 2 0 4 
Geology .............. , ....... 622 3 0 3 
Advanced Calculus .... , ..... ,. 476 3 0 6 
Analytical Mechanics .......... 410 3 0 >6 
Scientific German ............. 672 3 0 6 
Alternating Current Machinery., 142 2 0 3 
Alternating. Current Laboratory. 103 0 3 2 

3RD TERM 
English and Current Topics .... 609 3 0 3 
Economies ................... . 661 3 0 S 
Differential Equations ......... 464 5 0 10 
Electricity and Magnetism ...... 405 3 0 6 
Electrical Measurements ....... 407 0 4 2 
Elements or Heat Engineering ... 

I 
168 S 0 8 
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I 
I 

Units 

,---

I 
I 

6 
6 I 
9 
8 
9 
6 
6 

6 
6 
9 
8 
9 
5 
5 

6 
6 

16 
9 
6 
6 



SUBJECTS 

PHYSICS AND ENGINEERING 

FOURTH YEAR 

I
II Subject I Hours per Week I 

Number I I Units 
_________________________ ,1 Class Lab. Pre~ ___ _ 

IV. SENIOR YEAR I 
1ST TERM 

English and Current Topics. . . . 610 2 0 4 6 
Economic History . . . . . . . . . . . . 552 I 1 0 1 2 
Selected Economic Problems.... 556 2 0 2 4 
Electricity and Magnetism. . . . . . 406 I 3 I 0 6 9 
Electrical Measurements. . . . . . . . 408 0' 4 2 6 
Research or Electives. . . . . . . . . . . ...... 21 

2ND TERM 1 
English and Current Topics..... 611 2 I 0 4 6 

~i:~t~~o;"~~~: : : : : : : : : : :: ... '173' .. '1' "0 "I' "3' .. 2 1~ 

:::::::~;~;;=~~~;~'.'. : : : I" "~1~"" ... ~ "II" '0" . 4 2: 

Theoretical Physics ............ II' ........ '1' . . . . . . . . . . . 15 
Research or Electives ......... 'II' . . . .. .... .. ... 'I' . . . .. 27 
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CHEMICAL ENGINEERING AND CHEMISTRY 

THIRD YEAR 

'j Subject 
Hours per Week I Units 

SUBJECTS 

Ii 
Number 

Class Lab. Prep. ChE Ch 

III. JUNIOR YEAR 
:1 

1ST TERM 
" 

English and Current Topics ... I 
Geology ................. ..... ., 
Chemical Principles .. ,. ...... I' 

Physical Chemistry Laboratory. 
I' Organic Chemistry. . . .. .. ... !I Organic Chemistry Laboratory. " 

A pplied Mechanics l , ' , , , ..... ,Ii 
Advanced Calculus, . ' , , ", 

':1 
2ND TERM I' 

English and Current Topics, , , " 
Geology""",.,." ... ,."., ' 
Chemical Principles, " , , , . , ' 
P 
o 
o 
A 
A 

hysical Chemistry Laboratory, 
I rganic Chemistry . ........... 

rganic Chemistry Laboratory . . I 
pplied Mechanics', . , . ' . , , , , , ,I' 
dvanced Calculus, . , , , , ' . , , , , I 

I, 
3RD TERM I 

~;~~~f~~. ~,urren~ .T~p~,:", : : : : I 
hemical Principles, , , , ' , ' , ' . , 'I' 

E 
E 
C 
P 
o 
o 
E 
M 
E 

hysical Chemistry Laboratory., 
rganic Chemistry, , , , , , , , ' , , ,I 
rganic Chemistry Laboratory . . 
lem,:nts of H,:at Engineering . . i 
achme Drawmg, , , ' , , . , , , , , . i 

lective in Mathematics, 
Physics or Chemistry, , ' , ' , ' , " 

607 
521 
332 
336 
351 
356 
263 
474 

608 
522 
333 
337 
352 
357 
264 
475 

609 
551 
334 
338 
353 
358 
168 
708 

........ '" 

--------

2 0 4 6 
3 0 3 6 
3 0 6 9 
0 3 1 4 
3 0 5 8 
0 6 0 6 
3 0 6 9 
3 0 6 ,. 

2 0 4 6 
3 0 3 6 
3 0 6 9 
0 3 1 4 
3 0 5 8 
0 6 0 6 
3 0 6 9 
3 0 6 '. 

2 0 4 6 
3 0 3 6 
3 0 6 9 
0 3 1 4 
3 0 5 8 
0 6 0 6 
3 0 3 6 
0 3 0 3 

...... .... , 

',-Classes that entered before September, 1919, substitute for Applied 
Mechanics, Strength of Materials in the first term and Hydraulics in 
the second term. 
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6 
9 
4 
8 
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6 
6 
9 
4 
8 
6 

.. 
9 

6 
6 
9 
4 
8 
6 

.. 
,. 
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CHEMICAL ENGINEERING 

FOURTH YEAR 

SUBJECTS 
\

1: Subject Hours per Week 1\ 

, Number I I' Units 
,I Class Lab. PrE'p. 11\ 

-·-IV-.-S-E-N-IO-R~Y-E-A-R--i!----------1---
1ST TERM 

Englisb and Current Topics .... . 
Economic History ............ ! 
Selected Economic Problems ... . 
Thermodynamic Chemistry .... . 
Instrumental Analysis ......... . 
Direct Current Machinery ...... ' 
Direct Current Laboratory ..... I' 
Industrial Chemistry ........... ' 

2ND TERM 
English and Current Topics .... . 
Industrial Chemistry ........... " 
Chemical Engineering ......... . 
Alternating Current Machinery. 
Stearn Laboratory ............ . 
Alternating Current Laboratory. 
Research .................... . 

3RD TERM 

610 
552 
556 
335 
321 
140 
101 
371 

6J1 
372 
377 
142 
173 
103 

English and Current Topics. . . . . 612 
Chemical Engineering' ......... I' 378 

i=a~~:~~.~~J\oi~al c.~e.~~st~:.li ... 341 .... 
II 

2 
1 
2 
3 
o 
2 
o 
3 

2 
3 
3 
2 
o 
o 
1 

2 
5 
3 
1 

'I 0 4 1'\ 

o 1:1 

g ~ I 

~ i I 
I 0 4 ,I 

,I 

o 
o 
o 
o 
3 
3 
8 

4 
5 
6 
3 
2 
2 
1 

4 
10 

5 
2 

II 
I! 

\! 

I 
II 

I 

II 

6 
2 
4 
9 

10 
5 
5 
7 

6 
8 
9 
5 
5 
5 

10 

6 
15 

8 
19 

'-Classes entering September, 1918, and February, 1919, take Cbemical 
Engineering 3-0-6 =9 and Business Law 3-0-3 =6. 
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CHEMISTRY 

FOURTH YEAR 

I! Subject Hours per Week II 
SUBJECTS 

I 

Number Unit. 
Class Lab. I Prep. I 

---'---11----I IV. SENIOR YEAR, 

1ST TERM II I 

English and Current Topics ..... 610 2 0 4 6 
Economic History ............ I 552 1 0 1 2 
Selected Economic Problems .... : 556 2 0 2 4 
Thermodynamic Chemistry ..... ! 335 3 0 6 9 
Industrial Chemistry ........... 371 3 0 4 7 
Instrumental Analysis .......... 321 0 6 4 10 
Research .................... . .......... 1 8 1 10 

I 
2ND TERM 

, 

En&lish and Current Topics ..... II 611 2 0 4 6 
In ustrial Chemistry' .......... ;' 372 3 0 5 8 
Elective in Physics, Mathematics Ii 

or Chemistry ............... I, .......... 5 0 10 15 
Research ..................... 'I' ......... 1 16 2 19. 

3RD TERM ! 
English and Current Topics ..... , 612 2 0 4 6 
Surface and Colloidal Chemistry I 341 3 0 5 8 
Elective in Physics, Mathematics 

or Chemistry ............... . . . . . . . . . . 5 0 10 15 
Research .................... . .......... 1 16 2 19 

'-Classes entering September, 1917, and February, 1918, substitute 
Business Law for Industrial Chemistry. 
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ELECTIVE STUDIES' 

II 

Subject 
I Hours per Week 

SUBJECTS Number 
I Class Lab. I Prep. 

Units 

1ST TERM I, 
---------

Electrical Communication ...... II 124 2 0 
I 

3 5 
Elementary French ........... 'Ii 641 3 0 6 9 
Differential Equations ......... 465 2 0 4 6 
Chemistry (see pages 96-99) .... 
Physics (see pages 103-107) ..... 
Aeronautics (see pages 104-106) ~ I 

2ND TERM j 

Advanced Electrical Engineering i 126 2 0 3 5 
Elementary French ........... '1' 642 3 0 6 9 
Differential Equations. . ....... I 465 2 0 4 6 
Least Squares. . . . . . . . . . . . . . . . . , 470 2 0 3 5 
Vector Analysis .............. '11 

478 5 0 10 15 
Chemistry (see pages 96-99) .... 
p",..,. (- ,.... , ... "" ..... / Aer.onauticB (see pages 104-106) . 

Mineralog/~~. ~E.R~ .......... 525 3 0 3 6 
Geology ...................... 526 3 0 3 6 
Elementary French ............ 
Chemistry (see pages 96-99) .' .. 
PhYAics (see pages 103-107) ..... 
Aeronautics (see pages 104-106) . 

643 3 0 6 9 

I-Any subject not required in a course may be treated as an eleetive. 
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IIrsrriptinu nf @luhjrrts 

INDEX 
Subjects SubjeCt 

Numbers 
Electrical Engineering .................................. 100-149 
Mechanical Engineering ................................ 150-200 
Civil Engineering ...................................... 201-250 
Applied Mechanics .................................... 251-269 
Hydraulics ............................................ 270-299 
Chemistry; Chemical Engineering ....................... 300-400 
Physics ............................................... 401-450 
Mathematics .......................................... 451-500 
Geology .............................................. 521-530 
Economics and History ................................. 551-600 
English and History ................................... 601-640 
Foreign Languages ..................................... 641-700 
Engineering Drawing. . . . . . . . . ................... 701-730 
Shop Instruction. .. . . . . .. . . . . ...... 741-750 
Collateral Subjects. . .. . . . ........... 751-780 
Military Training. . . . . . . . . . . ... 781-790 

~i:~~~ .~~~.c~~ion............ . . . . . . . . . . . . ... ·.·.800· ... 

ELECTRICAL ENGINEERING 

PROFESSOR ROYAl. "T. SORENSEN 
ASSISTANT PROFESSOR GEORGE FORSTER 
MR. FRANCIS W. MAXSTADT 
MR. FRED L. POOJ~E 

Pages 
75- 79 
82- 85 
87- 89 
91- 92 
93 
95-100 

102-108 
109-111 
112-113 
114-117 
118-120 
121 
122-123 
123-125 
125-126 
126-129 
129-130 
130-131 

100. DIRECT CURRENTs.-Theory and practice of direct cur­
rent machinery, and measuring instruments. Numerous prob­
lemsare solved. Text: Principles of Direct Current Ma­
chines, Langsdorf. Prerequisites: 401-403, 460-462. Required in 
Electri(~al lind Mechanical .Engineering courses, first term, 
junior year. (8 units) 

101. DIRECT CURRENT LABORATORy.-Supplementary to 100. 
Uses of measuring instruments, determination of direct cur­
rent machinery characteristics, and the operation of direct cur­
rent motors and generators. Required in Electrical and Me­
chanical Engineering; Engineering and Economics, and Physics 
and Engineeringcorirses, first term, junior year, and in Civil 
and Chemical Engineering courses, first term, senior year. 

(5 units) 
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lOll. PRINCIPLES OF ALTERNATING CURRENT ENGINEERING.­
Elementary study of alternating currents by analytical and 
graphical methods. Theory of alternating current measuring 
instruments; inductance and capacity, harmonic electromotive 
force and harmonic current; problems of ~eactive circuits; 
resonance; problems of coils in series and multiple; single and 
polyphase alternators; single and polyphase systems; syn­
chronous motors; rotary converters; transformers; induction, 
and single phase motors. Numerous problems are worked. 
Required in Electrical and Mechanical Engineering courses, 
second term, junior year. (8 units) 

103. ALTERNATING CURRENT LABORATORy.-Supplementary to 
102. Uses of alternating current indicating and recording in­
struments; determination of characteristics of alternating cur­
rent machinery, operation of alternators, induction and syn­
chronous motors, and transformers. Required in Electrical 
and Mechanical Engineering, Engineering and Economics, and 
Physics and Engineering courses, second term, junior year, 
and in Civil and Chemical Engineering courses, second term, 
senior year. (5 units) 

104. AJ.TERNATING CURRENT ANALYSIs.-Advanced study of 
the magnetic and electric circuits; 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, second term, senior year. 

(9 units) 

105. ALTERNATING CURRENT LABORATORy.-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. Re­
quired in Electrical Engineering courses, first term, senior 
year. (6 units) 
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106. EI,ECTRIC TRACTloN.-The electric railway, selection of 
equipment in rolling stock, location and equipment of sub­
stations, ('omparison of systems and power requirements for 
operation of electric cars and trams. Required in Electrical 
Engineering courses, second term, senior year. (10 units) 

107. ELECTRICAL ENGINEERING LABORAToRv.-Supplementary 
to eourses ,(04, lOS and 190. Testing insulating materials, and 
comparing dimensions and design of electrical machines found 
in the laboratories of the Institute. Required in Electrical En­
gineering courses, third term, senior year. (4 units) 

108. El_ECTRICAI, MACHINERV.-A continuation of courses 100 
and ItJ9. The application of the principles taught in these 
courses to the study and operation of direct and alternating 
current machinery. Required in. Electrical and Mechanical 
Engineering courses, third term, junior year. (7 units) 

1(19. EI,ECTRICAI. LADORATORV.-A continuation of 101 and 
103. Efficiency tests of direct and alternating current ma­
chinery, operation of motors and generators in parallel, cali­
bration of indicating and recording meters. Required in Elec­
trical and Mechanical Engineering courses, third term, junior 
year. (5 units) 

11 O. ALTEIIN ATTNG CURRENT TRANSFORMERs.-An advanced 
study of the stationary transformer, with special emphasis 
upon problems of multiple operation which involve problems 
of polyphase polarity, together with single and polyphase mul­
tiple circuits. Required in Electrical Engineering courses, 
first term, senior year. (6 units) 

119. ELECTRIC LIGHTING AND POWER DISTRIDUTION.-Electric 
distribution and wiring; calculation of simple alternating cur­
rent circuits; installation and operation costs and selling price 
of electric power. Required in Mechanical Engineering courses, 
first term, senior year. (4 units) 



78 CALIFORNIA INSTITUTE OF TECHNOLOGY 

114. ADVANCED ALTERNATING CURRENT MACHINERY.-An ad­
vanced study of the principles involved in alternating current 
machinery, other than the transformer, with particular em­
phasis upon the induction and synchronous motors. Required 
in Eleetrical Engineering courses, third term, senior year. 

(6 units) 

116. EI.ECTRIC POWER TRANSMISsION.-Determination of eco­
nomic voltage for transmission lines; line protection; elemen­
tary transient phenomena; corona; use of hyperbolic functions 
in line calculations. Required in Electrical Engineering courses, 
third term, senior year. (10 units) 

118. SPECIFH'ATIONS ANn DESIGN OF EI,ECTRIC MACHINES.­
Preparation of specifications and design calculations for al­

ternating and direct current· machinery. Required in Electrical 
Engineering courses, third term, senior year. (4 units) 

1:2:2. DIELECTRlcs.-The relations of phenomena of dielectrics 
111 high voltage engineerIng. Required in Electrical Engineer­
ing co"rses, third term, senior year. (5 units) 

124. ELECTRICAl. COMMUNICATION.-A study of the elements 
of telephone, telegraph and call systems. Prescriptive, first 
term, senior year. (5 units) 

126. AnvANcl:n ELECTRICAL ENGINEERING.-A detailed study 
of circuits, including advanced work in wave propagation and 
transient phenomena in electric conductors. Prescriptive, sec­
ond term, senior year. (5 units) 

140. DIRECT CURRENT MACHINERy.-Abridged course in 
direct currents similar to 100. Prerequisite: 401-403. Required 
in Physics and Engineering courses, first term, junior year, 
and in Chemical Engineering courses, first term, senior year. 

(5 units) 
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14-9. ALTERNATING CURRENT MACHINERY.-A study of the 
fundamental prinriples of alternating current machinery. Re­
quired in Physics and Engineering courses, second term, junior 
year, and in Chemical Engineering courses, second term, senior 
year. (5 units) 

144. DIRECT CURRENT MACHINERY.-Similar to 140. Re­
quired in Civil Engineering courses, first term, senior year. and 
in Engineering and Economics courses, first term, junior year. 

(1 units) 

.146. ALTERNATING CURRENT 
Required in Civil Engineering 
year. 

MACHINERY.-Similar to 149. 
courses, second term, senior 

(1 units) 

[SEE ALSO SUBJECTS HO, 151, 153, 161,166,110, 17g, 901, 994, 
951, 95'2, 953, 961, ,no, 911, 919, AND 973.] 

ELECTRICAL ENGINEERING EQUIPMENT 

The apparatus has been so installed as to permit the 
arrangement of the laboratories as a system of power 
distribution if desired. Nearly all the machines used 

for testing purposes are of one rating, that is, the motors 
are 10 horse-power and the generators have a capacity 
of 7 y~ kilowatts, these being standard comP1ercial sizes 
which are carried in stock. The pieces of apparatus are 
so selected with regard to voltage and speed that nearly 
all of the motors and generators may be grouped into 
pairs, each pair being capable of operation as a motor­
generator set. 

POWER ApPARATus.-One three-unit Allis-Chalmers motor 
generator set consisting of a 15 horse-power, 50 cycle, 9900 
volt induction motor, with auto-starter, directly connected to 
and mounted on the same bed plate with two 95 kilowatt, 19.5 
volt direct-current generators; one two-unit Westingbouse 
motor-generator sct consisting of a 35 borse-power, 195 volt, 
1000-1900 r. p. m. motor and a 30 k. v. a., 9900 volt alternator, 
both mounted on the same bed plate; one three-panel white 
marble switehboard for building distribution, equipped with 
knife ,witches, cartridge fuses, and watt-hour meters only; one 
nine-panel natural black General Electric switchboard ar-
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ranged as follows: Panels 1 and 6 have plug terminals by 
means of which leads from one set of testing machines may 
be connected to the leads of any other set or to any of the 
sources of laboratory power supply; panel 9 has on it three 
alternatin!!, current ammeters, a three-phase circuit breaker, a 
three-pole knife switch, and serves to supply three-phase 110 
volt alternating current to the laboratories; panel 3 is equipped 
with a graphic ammeter, a starting switch, and an oil switch 
with overload release, :md serves to control the 75 horse-power, 
9900 volt motor-generator set; panels 4 and 5 are each equipped 
with field control, ammeter, voltmeter, circuit breakers and 
the necessary switches to enable. them to serve as the control 
panels for the two direct current generators of the three-unit 
motor-generator set; panel 7 is similar to panels 4 and 5, but 
has in addition a .starting switch so that it may be used to 
control the direct current unit of the Westinghouse two-unit 
motor-generatOl' set when it is operating either as a motor or a 
generator; panel 8 is equipped with alternating current volt­
meter and ammeter, two three-pole oil switches, exciter an.d 
generator field control, and synchronizer plugs for use in the 
control· of the alternator of the two-unit Westinghouse set 
when operating either as an alternator or synchronous motor; 
two 7.5 kilowatt compound Westinghouse direct-current gen­
erators, usahle also as motors.: one 10 horse-power four-pole 
series or shunt 'Vestinghouse motor, usable also as a genera­
tor; one General Electric 6 3-4. kilowatt regulating-pole rotary 
converter, with connections for one, three, and six phases, 
equipperl with speed limit and end play devices; one Westing­
house 7.5 kilowatt rotary converter with connections for one, 
tWio, three, and six phases and usable as a regular or inverted 
rotary converter, double-current generator, synchronous or 
dired current-motor, and a three-wire direct-current gener­
ator; two inter-pole, variable speed, 10 horse-power, General 
Electrie motors; one three-phase, 10 horse-power, no volt, 
50 cycle Holtzer-Cabot synchronous motor, with field arranged 
for usc as a synchronous conrlenser, or for reactance, and pro­
vided with bridges to make it self-starting; one 10 horse­
power, squirrel cage type, General Electric three-phase induc­
tion motor, with starting compensator; one 7.5 kilowatt, re­
volving field, Central Laboratory Supply Company generator, 
with connections for one. two, three and six phases, and 
usable also as a synchronous motor; one General Electric 
A.H.B. alternating current 7.5 k. v. a. laboratory set; one 3 
horse-power, three-phase Westinghouse induction motor; olle 
1.5 kilowatt single-phase Central Laboratory Supply Company 
!!,'enerator, usable also as a synchronous motor; one 1.5 kilo­
watt Cro('ker-\Vbecl('r dynamotor; one 0 .. 5 kilowatt Edison 
bipolar generator; one 0.25 horse-power Lundell motor; one 
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General Electric voltage regulator, Tirrill patent; one 1.9 kilo­
watt three-phase induction-type feeder-regulator; one 5 kilo­
watt, cruciform core, General Electric transformer; two 600 
watt General Electric transformers; two 3000 watt auto-trans­
formers; two potcntial transformers; six 3 kilowatt trans­
formers of special design for use in the study of polyphase 
connections, including two-to-three-phase transformation; three 
10 k. v. a. cruciform type ·Westinghouse transformers ar­
ranged with suitable switchboards, as a substation for use as a 
testing station 01' as a substation to change the BBOO volt three­
phase current supplied by the Westinghouse alternator to 
II 0-990 or 440 volts as desired; miscellaneous switches; circuit 
breakers; lamp boards; models; wiring supplies, tables, etc. 

PHO·rollIETRIC ApPAltATUS.-A Leeds and Northrup station 
photometer, with Lummer-Brodbun screen, motor driven lamp 
rotor, and other fittings; a Macbeth portable illuminometer; 
standard lamus certified by Bureau of Standards; alternating 
and direct-current arc lamps. 

CAI.TRRATINO INSTRu~l"ENTs.-A Leeds and Northrup deflec­
tion potentiometer, designed by the United States Bureau of 
Standards, with certified standard cell and shunts; Siemens­
Halske precision alternating and direct-current voltmeter, 
range 75-1.50 volts; three Siemens-Halske precision ammeters 
for currents varying from 1-10 to BOO amperes; standard 
Model-5 Weston voltmeter; standard Model-5 milli-voltmeter 
with shunts for determining current values; milli-ammeter. 

MEASURING INSTRUJIlENTS.-A General Electric Company 
oscillograph, with attachments; a Richard Muller-Uri cathode 
ray tube for cathode ray oscillograph work; an Epstein hys­
teresis tester, made by the General Electric Company; a col­
lection of portable ammeters, and voltmeters, for both alter­
nating and direct current work, the collection being so chosen 
as to include instruments of the plunger, D' Arsonval, inclined 
coil, electro dynamometer, hot wire, and electrostatic types; 
also milli-voltmeters with shunts for the measurements of 
heavy direct currents-the trade names for some of the types 
being the American, Hartmann & Braun, Keystone, Thompson, 
·Weston, and 'Vhitney; Weston indicating wattmeters; West­
inghouse one, two, and three-phase indicating wattmeter; special 
General Electric wattmeters for low power factor measure­
ments; Stanley, Westinghouse, and other watt-hour meters; 
Westinghouse and General Electric power-factor meters; 
General Electric synchronism indicator; General Electric fre­
quency meter, Hartmann & Braun vibrating reed frequency 
meters; a permeammeter of United States Bureau of Stand­
ards pattern, made by California Institute of Technology 
students. 
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HlGn TENSION ApPARATus.-One of the two 1S35,000 volt 
transformers being constructed by Institute students is com­
pleted, and the second one, which will be constructed to operate 
with this first unit so as to give S350,000 volts, is being wound. 
There is also available for use in high tension work a Wein­
holtz static machine of the largest size; induction coils, Meg/!"er 
and other necessary apparatus. 

MECHANICAL ENGINEERING 

PROFESSOR ROBERT L. DAUGHERTY 
PROFESSOR "V. HOWARD CLAPP 
MR. HOXSIE Y. SMITH 
MR. FRANCIS W. MAXSTADT 
MR. GLENN H. BOWI,FS 
MR. WALTER W. OGIER 
MR. RAYMOND W. A(lER 

150. MECHANISM.--Kinematics of machinery. A study of 
machil1e elements, cams, linkages, belt and gear drives; veloc­
Ity relations of parts. Class discussion, problems and drawing 
board studies. Required in Electrical, Mechanical, and Civil 
Engineering courses, first term, sophomore year. (9 units) 

1.51. Y AI,n: GEARS AND GOVERNORS.-A continuation of the 
work in Mechanism with special reference to valve gears and 
governing devices for steam and internal combustion engines. 
Prerequisite: 150. Required in Electrical and Mechallical 
Engineering courses, second term, sophomore year. (7 units) 

153. MACHINE DESIGN.-A study of the general principles; 
design of machine parts for strength and stiffness, choice of 
material and its adaptation. Prerequisites: 254 and 261. 
Required in Electrical, Mechanical, and Civil Engineering 
courses, second term, junior year. (7 units) 

154. MACHINE DE5IGN.-A continuation of course 153. 
Class work and drawing board studies. Required in Electrical 
and Mechanical Engineering courses, third term, junior year. 

(6 units) 



MECHANICAL ENGINEERING 83 

155. METAI·LURGY AND HEAT TREATMENT.-A study of the 
methods llsed in manufacturing iron, normal carbon steels, 
the special alloy steels and other engineering alloys. A study 
of the relation of the chemical composition and crystal struc­
ture of the metal to its physical behavior. The principles gov­
erning modern heat treatment methods are studied. The var­
ious uses of heat treated parts and of special alloy steels for 
peculiar purposes are investigated. A continuation of the work 
in machine deSign. Required in Mechanical Engineering 
courses, first term, senior year. (8 units) 

156. MACHINE DESIGN.-An analysis of various machines of 
different types; cranes, hoists, punches, and other machine 
tools. The proportions of the actual machines are compared 
with the results of calculations based on theory or on good 
practice. Required in Mecbanical Engineering courses, first 
term, senior year. (3 units) 

l.}7. MACHINE DESIGN.-The complete design of some ma­
chine with tlJe necessary shop drawings. Required in Me­
chanical Engineering courses, second term, senior year. 

(6 units) 

ISS, OIL AND GAS ENGINE DESIGN.-A study of the prin­
ciples and a comparison of different types of two and four 
cycle, horizontal and vertical, oil and gas engines. A critical 
study of the problems involved in proportioning valve open­
ings, cylinder castings to minimize temperature strains, fuel 
inj ection, timing, balancing, etc. Required in Mechanical En­
gineering courses, third term, senior year. (9 units) 

160. THERUODYNAMIcs.-Principles of thermodynamics, dis­
cussion of p,"operties of gases, saturated and superheated va­
pors, various cycles of vapor engines and internal combustion 
engines. Prerequisites: f251, fJ5:J. Required in Electrical and 
Mechanical Engineering courses, third term, junior year. 

(8 units) 
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161. H};AT ENGINEs.-Continuation of 160. Comparison is 
made of ideal and actual cycles of vapor, hot air and internal 
combustion engines. Relative economics of steam engines, tur­
bines and internfll combustion engines are discussed. Study is 
made of flow of vapors and gases through orifices and pipes. 
Required in Electrical and Mechanical Engineering courses, 
first term, senior year. (8 units) 

16l? HEAT ENGINEERING.-Additional work in thermody­
namics with special refeJ'ence to heating and ventilating, re­
frigeration, and compressors. Prerequisites: 160, 161. He­
quired in Mechanical Engineering courses, first term, senior 
year. (8 UJiits) 

166. POWER PLANT ENGINEERING.-A study of the appa­
ratus used in power plants of all types with comparisons of 
cost of installation and operation. The course includes a study 
of the principles of combustion, and of the various apparatus 
of the power plant, including hoilers, heaters, economizers, 
engines, turbines, condensors, gas producers, piping, pumps, 
forced draft apparatus, chimneys, etc. California offers many 
examples of power plants of large and small ilLStallations, in­
cluding some of the best and most modern equipment. Fre­
quent inspection trips are made to these plants. Prerequisites: 
160, 161. llequired in Electrical and Mechanical Engineering 
courses, second term, senior year. (8 units) 

167. POWER PLANT DESIGN.-A continuation of the work in 
Power Plant Engineering with a detailed study of modern 
practice. Typiral power plant problem$ are worked out in 
considerable detail in the drawing room. Application is made 
to the design of a plant to mect certain conditions. Required 
in Mechanical Engineering courses, third term, senior year. 

(1;3 units) 

168. ELElIlENTS OF HEAT ENGINEERING.-Principles of ther­
modynflmks and their applications to steam engines, turbines, 
and internal combustion engines. Study of power plant appar­
atus. Required in Civil Engineering courses, third term, senior 
year, and in Physics and Engineering, and Chemical Engineer­
ing courses, third term, junior year. (6 units) 
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110. STEAlIf LABORATORY.-Calibration of instruments; tests 
of steam calorimeters; valve setting; tests on the steam en­
gine, steam turbine, gas engine, and steam pump for efficiency 
and economy; test of boiler for economy. Prerequisites: 160, 
161. Required in Electrical and Mechanical Engineering 
courses, first term, senior year. (5 units) 

171. POWER Pr.A"ST LABORATORY.-Tests of lubricants; in­
vestigation of friction in bearings; fuel and gas analysis and 
calorimetry; furthcr tests of steam engines, gas engines and 
steam turbines; and tests of heating systems and complete 
power plants. Rcquired in Electrical and Mechanical Engi­
neering courseS, second term, senior year. (1 units) 

172. MECHANICAL ENGINEERING LABoIuToRY.-Tests of 
power plant equipment and other apparatus; special tests and 
investigatioJ's suggested by previous work and by a study of 
engineering journals. This may take the form of an original 
investigation of some special problem. Required in Mechanical 
Engineering courses, third term, senior year. (8 units) 

173. STEAM LAllORATORY.-Similar to 170 but adapted to the 
needs of stui\ents in Physics and Engineering and Chemical 
Engineering. Required in Physics and Engineering and Chem­
ical Engineering courses, second term, senior year. (5 units) 

[SEE AI,SO SUBJECTS 100, 101, 102, 103, 108, 109, IH1, 201, 224, 
251, 252, 253, 254, 260, 261, 262, 270, 271, 272 AND 273.] 

MECHANICAL ENGINEERING EQUIPMENT 

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

STEAM AND POWER LADoRATORIEs.-There are provided for 
testing purposes 8. ,2,) horse-power Atlas bteam engine, with 
automatic flywheel governor and throttling governor; a Gray 
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Metor Company 6 horse-power Marine Gas Engine; a Fair­
banks-Morse 25 horse-power semi-Diesel Gas Engine, with an 
auxiliary 75 horse-power water brake of the Alden type. The 
gas engine drives a 'Vorthington 8x10 Air Compressor equipped 
with Laidlaw feather valves. A small 4x6-inch steam engine; 
the power pbnt of a White steam automobile, semi-assembled 
for demonstration purposes; a Fairbanks-Morse stationary type 
gas engine; a Kerr four-stage steam turbine direct-connected 
to a Fort Wayne dired-current generator; a Duplex air pump; 
a 'Vestinghouse motor-driven air compressor; a single cylinder 
steam pump; two motor-driven centrifugal pumps; two steam 
feed pumps, and a vacuum pump. For operation of tests and 
for experimentation there is a 150 horse-power Scotch marine­
type boiler with complete burners and auxiliaries for oilfiring, 
with a separately fireil steam super-heater. Combined with 
these prime movers and their equipment there is an Austin 
steam separator; an apparatus for measuring the flow of 
steam through nozzles and orifices; a surface condenser, with 
accurate provision for weighing and measuring coudensed steam 
lind cooling water; several inj ectors, including types of the 
Pemberthy, Lunkenheimer and Hancock; a number of Crosby 
outside-spring steam or gas engine indicators; a Crosby con­
tinuous innicator drum and reducing wheel; an Orsatt flue gas 
analysis apparatus; an exhaust heat calorimeter for gas and 
oil engine tests; separating and throttling calorimeters; an 
Ellison univf'rsal calorimeter; various necessary steam and air 
gages, including a Crosby standard gage tester; an Alden 
transmission dynamometer and a Kenerson transmission dyna­
mometer, hesidcs prony brakes for all engines. There are also 
various gages, tachometers, thermometers, and other apparatus 
necessary to the connllcting of various tests. The whole heat­
ing system of the Institute is fitted up in a manner most con­
venient for maldng tests of its efficiency. 

MODr.LS Fan CJ,ASS 'VORK IN MECHANIS~I AND MACHINE DE­
sIGN.-For the purpose of illustrating the principles of Mech­
anism a very complete set of working models has bcen pro­
vided. 

FUEL AND LUBRICANT LARORATORY.-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 appa­
ratus, flash and burning point apparatus, various chemical ap­
paratus for the iletection of adulterants, an oil testing machine 
of the Kingsbury type, and fl, 1200-pound Riehle machine for 
the investigation of friction and wearing qualities of lubricants. 
A Parr stannard calorimeter for solid and liquid fuels, and 
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a Sargent gas calorimeter with provision for the determination 
of sulphur are employed in analyzing fuels and in determining 
their theoretical he'ltin)l; value. There is also an assortment of 
thermometers, stop watches, and a platinum resistance high 
temperature pyrometer, with indicating apparatus. 

LABORATORY SHOP.-A 5mall shop room is employed in con­
nection with the lnhoratory pradice. The equipment comprises 
a l4-inch Lodge & Shipley engine lathe, a gO-inch drill press, a 
sensitive drill, emery wheels, vises and a large assortment of 
thjl usual machine shop tools. A 5 horse-power Fairbanks­
Morse motor furnishes the motive power. 

CIVIL ENGINEERING 
PROl'ESSOR FRANKl. IN THo~rAs 
ASSOCIATE PROFESSOR "\VILI.IAM W. MICHAEL 
ASSISTANT PROFESSOR H.O~[£O H.. lIL'-RTEL 
MR. FRED J. CONVERSE 

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

202,203. ADVANCED SURVEYING.-A continuation of 201, cov­
ering topographic surveys, plane-table surveys, triangulation, 
cr05s-secti(ln surveys, drafting-room methods and mapping, 
and the solution of problems. Required in Civil Engineering 
courses, second and third terms, sophomore year. 

(7 units each term) 

[NOTE: Students pursuing 209, 903 will spend a week of the 
sp,.ing recess in camp, engaged in field operations of triangu­
lation, topographic and hydrographic surveys.] 

205. HIGHWAY ENGINEERING.-A comparison of various 
types of highway construction; the design, construction and 
maintenance of roads and pavements; methods of road im­
provement; financing, contracts and specifications. Required 
in Civil Engineering courses, third term, junior year. (5 units) 
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206,207. RAILWAY SURVEYING.-The theory of railway loca­
tion and surveys; problems relating to cUr\'es, track layout, 
grades lind f'arthwork. Required in Civil Enginering courses, 
second and third terms, junior year. 

(5 units second term, 6 units third term) 

B08. RAILWAY ENGINEERING.-A study of economic railway 
location and operation; railway plant and equipment; the solu­
tion of grade problems; signaling. Required in Civil Engineer­
ing courses, llrst term, junior year. (8 units) 

209. SEWERAGE AND DRAINAGE.-Systems for the collection 
and disposal of sewage; the design of sanitary and storm 
sewers; the drainage of land; cost assessments. Required in 
Civil "Engineering courses, third term, junior year. (7 units) 

211. REINFORCED CONcRETE.-The theory of reinforced con­
crete .lesign, with it study of the applications of this type of 
construction to vllrious engineering structures. Required in 
Civil Engineering cour~es, first term, senior year. (8 units) 

212. MASONRY STRUCTUREs.-Theory of design and methods 
of construction of masonry structures; foundations, dams, re­
taining walls, and arches. Required in Civil Enginef'ring 
courses, second term, senior year. (8 units) 

215. WATER Sl<PPJ.Y AND l1IRIGATION.-A study of. modern 
pral·tice of the collection, storage and distribution of water for 
municipllI, domestic'tnd irrigation uses; design, construction 
and opemtion of systems; deals with the conditions adapted 
to irrigation developments, dams, reservoirs, canals; laws per­
taining to inigation; the economic aspects of proj ects. Re­
quired in Civil Engineering courses, third term, senior year. 

(10 units) 

211. THEORY OF STRucTuREA.-Methods used in the analysis 
of frllmed structures for the analytical and graphical deter­
mination of ~tl"esses; the use of influence lines; graphic statics 
applied to roofs and hridges. Required in Civil Engineering 
courses, first term, .i uniol" year. (II units) 
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218, '319. THF.ORY OF STRUCTURES.-A continuation of 217, 
covering the dCRign of structural parts, connections, portals, 
and bracing; a study of arches, cantilever and continuous 
bridges, and rleflections of trusses. Required in Civil Engineer­
ing courses, second anrl third terms, junior year. 

(8 units each term) 

2g0. S'flllJCTURAI DESIGN.-The design of a plate girder 
bridge and a truss bridge or a steel frame building; btress 
sheets and general drawings a.re made. Designing office prac­
tice is followerl as affecting both computations and drawings. 
Required in Civil Engineering courses, first term, senior year. 

(9 units) 

221. STRUCTURAL DESIGN.-The design of a reinforced con­
crete building in aecordanee with a selected building ordinance, 
with comput3tions and drawings. Required in Civil Enl!ineer­
ing course~, second term, senior year. (9 units) 

222. CIVIL ENGINEERING DEsIGN.-Special problems includ­
ing preliminary investigations of irrigation or water power 
projects; study of stream flow data, the effect of reservoir 
storage upon distl'ibuted flow, determination of size and type 
of economic development. Required in Civil Engineering 
courses, third term. senior year. (12 units) 

2:24. EI.E~IENTS or CIVlJ. ENGIN£ERING CONSTRUCTION.-An 
abridged course of design and construction methods for struc­
tures of wood, steel, masonry and reinforced concrete. Re­
quired in Mechani<'al Engineering courses, second term, and 
Electrical Engineering courses, thiI'd term, senior year. 

(7 units) 

225. PUBLIC UTII.I'l'IES.-A study of the development of the 
utility problem, the franchise, municipal, state, and federal 
regulation, operating problems, engineering valuations, account­
ing questions and public ownership. Required in Engineering 
and Economics courses, third term, senior year. (2 units) 

[SEE ALSO SUBJECTS 101, 103, 140, 142, 150, 153, 168, 251, 252, 
g54, 261, 262, 970, 271, 272, AND 273.] 
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CIVIL ENGINEERING EQUIPMENT 

The equipment used for instruction in Civil Engineer­
ing may be grouped under the following heads: instru­
ments for field and office work; models; and reference 
material. The selection of the equipment, to which addi­
tions are continually being made, is designed to be rep­
resentative of such instruments and materials, charac­
teristic of good practice, as the student later may be 
called upon to use. 

FIEL;) AND On'ICC INsTRu~IENTs.-Transits, levels, rods, 
rangepoles, tapes, etc., in such numbers as fully to equip the 
students for field exercises. The equipment also includes the 
instrumeuts necessary for work requiring the use of solar at­
tarhments, sextant, plane-tables, prismatic compass, aneroid 
barometer, and a currcnt meter for stream gauging. Plani­
meters, protradors, special calculating instruments, and beam 
eompasses are used by the students in office work. The stu- , 
dents in the design courscs are provided with individual draw­
ing tables and drawing hoards. 

lVIODl~Ls .. -The dcpartment has model bridge trusses of wood, 
so ('onstruded as to illustrate the behavior of the truss mem­
bers under strain; model bridge joints, and a collection of 
structural shapes and construction materials. 

R.:FERENCt: ~1ATERIAL.-In the designing room of the depart­
ment there is a filing cabinet containing a number of sets of 
drawings and plans for hridges, dams, buildings, sewage puri­
fication works, irrigation and power plants, railroad maps 
and profiles illustrating good practice. There are also photo­
graphs of typical and notable structures, and a complete set 
of topngraphical maps of Southern California. 

TES'l'ING MATERIAL LABORATORY.- (Described on pagc 92.) 
Thb laboratory is used ill Civil Engineering courses in the in­
vestigation of stresses and causes of failure in full sized 
reinforC'ed concrete beams, and in the general testing of the 
materials of construction. 

HYDlIAlfl.TCS LABOnATORY.-For equipment and description s('e 
page 94. 
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APPLIED MECHANICS 

ASSISTANT PROFESSOR FREDERIC W. HINRICHS, JR. 
PROFESSOR ROBERT L. DAUGHERTY (Mechanical Engineering) 
ASSOCIATE PROFESSOR WILI.IAJ\I W. MICHAEL (Civil Engineering) 
ASSISTANT PRot'ESSOR ROMEO R. MAR·rEI. (Civil Engineering) 
MR. FRANCIS \V. MAXSTADT 
MR. FRED J. CONTERSE 

251, 252. ApPLIED MECHANIcs.-Analytical treatment of 

prohlems involving the action of external forces upon rigid 
bodies; composition and re80lution of forces; equilit,rium; 
couples; fl'amed strueiures; con'\s and chains; centroids; recti­
line'lr and curvilinear motion; velocity and acceleration; har­
monic motion; translation and rotation; the pendulum; centrif­
ugal action; moments of inertia; inertia forces; kinetic and 
potential energy; impact; resistance and work; stored energy; 
fly-wheels; power; machines; friction; mechanical efficiency. 
Prerequisites: 454, 455, 456. If evidence of the satisfactory 
completion of a COUl'se in Calculus cannot be presented, regis­
tration in MiO-"i62 is an additional prerequisite. Required in 
Ciyil, Electrical, and Mechanical Enginecring, and in Engineer­
ing 'lnd Economics eourses, second and third terms, sophomOl'e 
year. (19 units each term) 

953. GRAPIIlC ST.\Tlcs.-Graphical solution of problems in 
mechanics and strength of materials; vector quantitie~ and 
vectors; force and 'space diagrams; funicular polygons; shear 
and moment diagrams; beams; tl'llsses; problems in simple 
machines; effideney; friction. Prerequisites: 951, 952. Require., 
in Electrical and Mechanical Engineering courses, first term, 
junior year. (6 units) 

5254. STRENGTH OF MATERL\Ls.-Elasticity and strength of 
materials of construction; theory of stresses and strains; elastic 
limit; ultimate strength; safe loads; repeated stresses; heams; 
flat plates; cylinders; shafts; columns, riveted joints; struc­
tural shapes. Prerequisites: 951, :259, 401-403. Required in 
Civil, Electrical, and Mechanical Engineering, and in Engineer­
ing and Economics courses, first term, junior year. (IS? units) 
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261, 262. TESTING MATERIAI.S LABORA'fORY.-Tests of the or­
dinary materials of construetion in tension, compression, tor­
sion and flexure, with determination of elastic limit, yield point, 
ultimate strength, and modulus of elasticity; cement tests; tests 
of hardness, fragility, and endurance; experimental verification 
of formulas derived in the theory of strength of materials. 
To be taken in connection with 254. Required in Civil, Elec­
trical, and Mechanical Engineering, and in Engineering and 
Economks courses, first and second terms, junior year. 

(S units each term) 

'263, '264. ApPLIED ~lE'CHANICS AND STRENGTH OF MATERIALS. 
An abridged course for students in Chemical Engineering, con­
densing in the work of two terms as much as possible of the 
general field outlined above in 251, 252, 254, 261, and 262. Pre­
requisites: 4.54, 4·55-456, 4,60-46'2. Hequired in the Chemical 
Engineering course, first and second terms, ,junior year. 

(9 units each term) 

EQUIPMENT FOR APPLIED MECHANICS 

The equipment in the various laboratories was selected with 
great care and with a view to performing such tests and ex­
periments as are valuable in assisting the student to gain a 
thorough understanding of the theory of deSign, as well as a 
practical knowledge of the laws of operation of the machines 
and apparatus with which he will come in contact in his en­
gineering career. 

TESTING MATERIALS LABORA'fORY.-The equipment of this 
laboratory comprises apparatus for investigations relative to 
[he strength, endurance, elasticity, and hardness of the various 
metals and the materials of construction. The presel)t facili­
ties include a 150,000-pound Olsen universal testing machine, 
with automatic and autographic attachments, fitted for ten­
sion, compression, and bending tests; a SO,OOO-pound Riehle 
universal testing machine; a 50,OOO-inch-pound Olsen torsion 
testing machine, a Landgraf-Turner alternating impact testing 
machine, a White-Souther endurance machine, a ten-spindle 
fatigue-testing machine (a recent development by this depart­
ment). an electro-magnetic fatigue testing machine, a SOOO 
kilogram Brinnell hardness testing machine, and a Shore sclera­
scope for hnrdness tcsts, edensometers, ('ompressometers, tl'Op-
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ometer, micrometers, and small measuring instruments. A 
power truck provided with motor and variable speed friction 
drh'e furnishes the power in this laboratory. 

CEM};N'r LAIlORATORy,-A separate laboratory room is pro­
virled for the testing of cement, with slate-top work-tables, 
briquette storage tank, moist closet, a 1,000-pound Riehle auto­
matic cement testing machine, several types -of sand and ce­
ment sieves, Vicat and Gilmore needles, specific gravity ap­
paratus, microscope, analytical balance, apparatus for acceler­
ated tests on cement, flourmeter, rock crusher, bucking board, 
briquette mould~, anrl small tools. 

HYDRAULICS 

PROFESSOR ROIlERT L. DAUGHER'L'Y 
ASSOCIATE PROFESSOR WILLIAM VIr. MICHAEL 

(Civil Engineering) 
MR. FRANCIS W. MAXSTAD'r 
MR. FRED J. CONVERSE 

270. HYDRAULICS.-Physical properties of water; hydrostat­
ics; flow of water in pipes, nozzles, and channels; hydro­
dynamics. Prerequisites: 5251, 52552. Required in Electrical, Me­
chanical, and Civil Engineering, and Engineering and Econom­
ics courses, second term, junior year. (8 units) 

:2H. HYDRAULH' LABORATORy.-Experiments on the flow of 
water through orifices and nozzles, through pipes and Venturi 
meters, over weirs, use of Pitot tube, and tests illustrating 
fundamental hydraulic laws. Required in Electrical, Mechan­
ical, and Civil Engineering, and Engineering and Economics 
courses, second term, junior year. (3 units) 

:27:2. HYDRAULIC TURBINEs.-Theory, construction, operation, 
and installation of moden'l hydraulic turbines, and a study of 
their characteristics with a view to intelligent selection of the 
proper type for any given conditions. Required in Electrical, 
Mechanical, and Civil Engineering courses, third term, junior 
year. (5 units) 

:213. HYDRAUI.IC LABORA'rOItY.--Tests of impulse and reaction 
turbines, of centrifugal and other pumps, and of other hydrau­
lic apparatus. Required in Electrical, Mechanical, and Civil 
Engineering courses, third term, junior year. (3 units) 
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EQUIPMENT FOR HYDRAULICS 

HYDRAULIC~ LARoRAToRy.-The hydraulics laboratory has an 
elaborate and flexible installation of pumps, tanks, piping, 
channels, gages, meters, and auxiliary apparatus adapted to 
the various tests relative to hydraulic theory and practice. 
Large volumes of water are available from a I5,000-gallon 
storage cistern to which all water is returned; an American 
No.6 centrifugal pump delivers a large flow of water at low 
pressure, while a .5xlO Fairbanks-Morse duplex power pump 
and a IOx8x12 Marsh steam pump provides 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 gradu­
ated, a,OOO-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 gages and several 
mercury columns, including a l:2-foot column, provide for pres­
sure measurements. 

For the study of hydraulic machinery there is provided an 
e.specially designed Francis inward flow turbine fitted with 
both movable guide vanes and cylinder gate, and provided with 
different types of runners; also a Doble impulse wheel, with 
glass casing for observation of the jet actioll, a hydraulic ram, 
a two-stage centrifugal pump, and several smaller motor-driven 
pumps. 
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CHEMISTRY 
Pllm'Essoll ARTHUR /\. !\on:h 

PllOFESSOR STUART J. BATES 

PROFESSOll J Al\IES E. BELl. 

ASSOCIATE PROFESSOll HOWARD J. LUCAS 

ASSOCIATE PllOFESSOR WILI"Lur N. LACEY 

Dn .• T A~ms H. EI.LIS 

DR. ROSCOE G. DICKINSON 

':\fn. ERNEST H. SWIFT 

us 

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

It is believed that the education of the chemist will 
be most effective if he is given a thorough and accurate 
training in the elements of the science, and in research 
methods; for this reason the effort of the student is di­

rected largely to the acquirement of this fundamental 
scientific training instead of being diffused over the 
purely tcchnical sides of the subj ect. The graduate 
should thus be able to apply his scientific knowledge to 
original investigation, or to the study of chemical prob­

lems of a technical nature. 

Facilities for research are offered in the various 
branches of chemistry (sec especially pages 100-101). 
The experience and training obtained through research 
are the most important results of the student's course in 
chemistry. The searching and accurate methods used 
Ilnd the quality of self-reliance acquired are invaluable 

in giving the ability to solve independently the intricate 
problems sure to be encountered. 
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301. INORGANIC CHEMISTRy.-Lectures, recitations, and lab­
oratory exercises in the general principles of chemistry. Much 
attention is paid to the cultivation in the student of clearness 
in thinking, accuracy in observation and inference, care in 
manipulation, and neatness in the recording of his work. Re­
quired in all courses, first term, freshman year. (19 units) 

309. INORGANIC CHEMISTRY.-A continuation of 301. Pre­
requisite: 301. Required in all courses, second term, freshman 
year. (H.? units) 

311. QUALITATIVE ANALYSIS.--This is a study in the quali­
tative analysis of solutions of inorganic substances. Six hours 
& week are devoted to laboratory practice, and three hours a 
week to a class-room discussion of the work that is being pur­
sued in the laboratory. Prerequisite: 309. Required in all 
courses, third term, freshman year. (19 units) 

319. ANALYTICAL CHEMISTRY.-A laboratory study, accom­
panied by informal conferences, which supplements the fresh­
man course in the same subject by affording instruction in 
methods for the separation and detectioILof 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, minerals, and industrial products. 
Text-book: A. A. Noyes, Qualitative Analysis. Prerequisite: 
3Il. Required in Chemistry and Chemical Engineering courses, 
third term, sophomore year. (II units) 

316, 317. QUANTITATIVE ANALYSIs.-Laboratory practice, 
supplemented by occasional lectures and by personal confer­
ences. The course furnishes an introduction to the subjects 
of gravimetric and volumetric analysis. Text-book: Talbot, 
Quantitative Analysis. Prerequisite: 312. Required in Chem­
istry and Chemical Engineering courses, first and second terms. 
sophomore year. (II units each term) 

318, 819. QUANTITATIVE ANALYilIS.-A continuation of 317. 
Prerequisite: 317. Prescriptive in the junior year. 

(8 units each term) 
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321. INSTRUMENTAL ANALYSIS.-A laboratory course de­
signed to familiarize the student with special analytical appa­
ratus and methods used both for process control and for re­

,search. Prerequisite: 317. Required in Chemistry and Chem--
ical Engineering courses, first term, senior year. (10 units) 

332. 333, 334. CHEMICAL PRINCIPLEs.-Conferences and reci­
tations in which the general principles of chemistry are con­
sidered from an exact, quantitative standpoint. Includes 1\ 

study of the pressure-volume relations of gases; of vapor­
pressure, boiling point, freezing point, and osmotic pressure of 
solutions; of the molecular and ionic theories; of electrical 
transference and conduction; of reaction rate and chemical 
equilibrium; of phase equilibria and of thermochemistry. A 
large number of problems are assigned to be solved by the 
student. Prerequisites: 317, 401-403, 460-462. Required in 
Chemistry and Chemical Engineering courses, junior year. 

(9 units each term) 

335. THERMODYNAMIC CHEMISTRy.-,A continuation of 334. 
Required in Chemistry and Chemical Engineering courses, first 
term, senior year. (9 units) 

336, 337, 338. PHYSICAL CHEMISTRY LABORATORy.-Laborl\­
tory exercises to accompany 339, 333, 334, respectively. Re­
quired in Chemistry and Chemical Engineering courses, junior 
year. (4 units each term) 

341. SURFACE AND COLLOID CHEl\IlSTlty.-Class-room exercises 
with outside reading and problems, devoted to surface tension, 
adsorption, contact catalysis, and the general principles relating 
to disperse systems with particular reference to the colloidal 
state. Supplementary laboratory work can be provided if de­
sired. Prerequisite: 335. Required in Chemistry and Chemical 
Engineering courses, third term, senior year. (8 units) 
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351, 35g, 353. ORGANIC CHE1\[lSTRY.-Lectures and recitations 
in which the properties, characteristic reactions and classifica. 
tion of the compounds of carbon are studied. Must accompany 
356, 357, 35S. Prerequisite: 317. Required in Chemistry and 
Chemiral Engineering courses, throughout the junior year. 

(S units each term) 

354.. ORGANIC CHEl>IISTRY.-Lectures and recitations accom­
panied by laboratory exercises, dealing with the more impor­
tant compounds of carbon. Prerequisite: 3ll. Required in 
Physics and Engineering, third term, sophomore year. 

(II units) 

356, 357, 3.5S. ORGANIC CHElIIISTRY LAllORATORY.-Laboratory 
exercises to accompany 351, 35g, 353. Preparation and purifica­
tion of carbon coinpounds, and study of thcir characteristic 
properties. Required in Chemistry and Chemical Engineer­
ing courses, throughout the junior year. (6 units each term) 

~5!J. ORG.\NIC CHt;;mSl'ltY LAllOltA·l'ORY.·~Lahoratory practice 
in the carryinr: qut of difficult syntheses of carbon compounds. 
Prerequisites: 353 and 35S. Prescriptive for qualified students, 
first term, senior year. (6 to !J units) 

:3IH. OltO"" [C J\x.II.YSls.--'I'hc first half of the term is de­
voted to a study of the class reactions of carbon compounds, 
and to the identification of substances by means of thesc re­
actions. During' the last half of the ter111 a study is made of 
the methods used quantitatively to determine the elements by 
comlJUstion. Prerequisites: 353 and 358. Prescriptive for 
qualified students, third term, j nnior year. (9 units) 

371, 37'2. INIlUSTltTAI. CHEJHISTltY.-A study of the more im­
portant industrial chemic-al processes, from the point of view 
not only of the chemical reactions, but of the conditions and 
equipment necessary to carryon these reactions. Required in 
Chemistry and Chemical Engineering courses, first and second 
terms, senior year. (7 units first term, S units second term) 
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377, 378. CHEMICAl. ENGINEERING.-A lecture, problem and 
discussion course to bring the student in touch with modern 
practice and the problems involved in efficiently carrying out 
chemical reactions on a commercial scale. The basic operations of 
chemical industry (such as transportation of materials, mix­
ing, separation, combustion, etc.) are studied both as to prin­
ciple and practice. Required in Chemical Engineering course, 
second and third terms, senior year. 

(9 units second term, 15 units third term) 

381. CRYSTAL STRUCTURE.-This subject is primarily for 
graduate students interested in research in this field. The 
topics discussed include elementary crystallography; the 
mathematical theory of point-groups, of space lattices, and of 
space groups; and the application of this theory in the inves­
tigation of crystal structures by me am of X-rays. 
(Dickinson) (6 units) 

382. RESEARCH CONFERENCES IN PHYSICAL CHEMISTRY.-
This subject is conducted as a seminar. It consists mainly in 
discussions of the fundamental principles underlying recent 
lines of research in physical chemistry, particularly those 
relating to investigations in progress in the laboratory. It 
includes reports by members of the class on their own 
J'esearches and on related ones appearing in the literature. 
(Noyes) (4 units) 

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

391. RESEARCH IN PHYSICAL CHEl\lIS'l·RY.-

392. RESEARCH IN INORGANIC CHEl\US'l'RY.-

393. RESEARCH IN ORGANIC CHEl\USTRY.-

394. RESEARCH IN ApPLIED CHEMISTRY.-

Opportunities for research are offered to senior and to grad­
uate students in all these branches of chemistry. The labora-
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tory work is accompanied by weekly discussions of the indi­
vidual investigations; and written reports of progress are 
required each month. (Noyes, Bates, Lucas, Lacey) 

(9 to 20 units) 

3!l5. 1'HESIR.-Every candidate for a degree in the Chem­
istry or Chemical Engineering course is required to undertake 
an original experimental investigation of a problem in Chem­
istry. The student has an excellent opportunity for showing 
his enthusiastic intere&t in his work and for developing and 
displaying his resourcefulness, laboratory technic and familiar­
ity with chemical literature. A thesis embodying the results 
and conclusions of this investigation must be submitted to the 
faculty not later than one week before the degree is conferred. 
Required in Chemistry and Chemical Engineering courses, sen­
ior year. The total in units is about 50 in the Chemistry course 
and 30 in the Chemical Engineering course. 

CHEMICAL LABORATORY 

The Gates Chemical Laboratory (with a floor space 

of 18,000 square feet) has recently been erected, pro­

viding ample room and facilities for instruction and re­

search work in chemistry. It contains a lecture room, 

a chemical library, recitation rooms, offices, stor«;:-rooms, 

a laboratory of i~organic chemistry accommodating one 

hundred and sixty students, an organic chemistry labo­

ratory accommodating twenty-three students, an analyt­

ical laboratory accommodating eighty, a physico-chem­

ical laboratory for twenty men, an organic research 

laboratory with space for four, research laboratories of 

physical chemistry accommodating fourteen workers, a 

well-equipped instrument shop, a storage battery room, 

a still room, and laboratories of industrial chemistry, 

ehemical engineering, technical analysis, and photo­

chemistry. In addition to the general heating and ven-
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tiluting system, special hood ventilation is provided in 
all the laboratories, those of inorganic and analytical 
chemistry having individual desk hoods. Numerous out­
lets for hot,cold, and distilled water, for gas, suction, 
aI).d compressed air systems are provided, and a system 
of electrical distribution of direct, alternating, high fre­
quency, and storage battery current has been installed. 

Dr. Arthur A. Noyes, formerly Professor of Theo­
retical Chemistry in the Massachusetts Institute of 
Technology, and Director of the Research Laboratory 
of Physical Chemistry in that institution, has become 
Director of Chemical Research at the California Insti­
tute of Technology. Scientific investigations in physical 
chemistry are being carried on by a staff of research 
associates and by the professors and instructors of the 
Chemistry Department. The laboratory is open to quali­
fied graduate students for advanced study and research 
leading to higher degrees. 

Unnamed friends recently presented to the Institute 
$35,000 for the equipment of chemical research 
laboratories and an endowment of $200,000 has been 
provided for maintenance. There has already been 
established in the Chemistry Building a research labo­
ratory of physical chemistry, occupying eight rooms and 
containing facilities for physico-chemical research of 
the highest grade. Five individual laboratories and one 
larger room afford space for fourteen workers. 
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PHYSICS 
PROFESSOR ROBERT A. MILLIKAN 
PROFESSOR LUCIEN H. GILMORE 
PROFESSOR HARRY BATEMAN 
ASSOCIATE PROFESSOR EARNEST C. WATSON 
ASSISTANT PROFESSOR WALTER T. 'V HITNEY 
MR. ALBERT A. MERRILL 
MR. JAMES B. FRIAUF 
MR. RUSSELL M. OTIS 

The courses in Physics have been developed with refer­

ence to the needs and interests of (1) students preparing 

for general engineering work, and (2) students who plan 
to specialize in Physics, Chemistry, or Aeronautics. 

Both groups take the same general course, which has 

high school Physics and Trigonometry as prerequisites. 
It is a thorough analytical course, in which the laboratory 
carries the thread of the work and the problem method is 
largely used. . A single weekly demonstration lecture, 

participated in by all members of the department, adds 
the inspirational and informational element and serves 

for the development of breadth of view. 

The advanced and graduate courses are designed 
thoroughly to cquip research physicists, chemists, and en­

gineers. Candidates for the degree of Bachelor of 
Science select from these courses those which best fit 
their objectives, viz., research work in Physics, Chem­
istry, or Engineering. 

GENERAL AND INTERMEDIATE COURSES 

401, 40~, ·103. GENERAL PUYSIcs.-A general college course 
in Physics extending through the sophomore year. Mechanics 
and Molecular Physics are taken up for the first term, Heat, 
Sound and Light the second, Electricity the third. The subj ect 
is presented mainly from the experimental point of view, but 
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the course includes one demonstration lecture each week. Me­
chanics, Molecular Physics and Heat, by Millikan, and Elec­
tricity, Sound and Light, by Millikan and Mills, are used as 
texts. A high school course or its equivalent and Trigo­
nometry are required as prerequisites. Required in all courses 
throughout the sophomore year. (15 units each term) 

(Classes {·ntering in September, 1922, and thereafter will 
take General Physics throughout the first two years, 9 units 
each term.) 

404. ELECTRICAL MEASUREMENTs.-Deals with the theory 
and use of electrical and magnetic measurements and methods, 
with special reference to convenience of use, precision, and 
possible sources of error. Prerequisites: 401-403, 460-462. 
Required in Electrical Engineering courses, first term, senior 
year. (Gilmore) , (8 units) 

405, 406. ELECTRICITY AND MAGNETISM.-A course of 
advanced work in Theoretical Electricity and Magnetism with 
many applications to electrical and magnetic apparatus and 
measurements. Prerequisites: 401-403, 460-462. Required in 
Physics and Engineering courses, third term, junior year and 
first term, senior year. (Gilmore) (9 units each term) 

407, 408. ELECTRICAL MEASURE~IENTs.-A course in elec­
trical and magnetic measurements designed to accompany 
405 and 406. Prerequisites: 401-403, 460-462. Required in 
Physics and Engineering courses, third term, junior year and 
first term, senior year. (Gilmore) (6 units each term) 

409, 410. ANALYTICAL MECHANICS.-A study of the funda­
mental principles of theoretical mechanics; force and the laws 
of motion; statics of systems of particles; the principle of 
virtual work, potential energy, stable and unstable equilibrium; 
motion of particles, systems of particles and rigid bodies; 
generalized co-ordinates, Hamilton's principle and the prinCiple 
of least action. Prerequisites: 401-403, 460-462. First and 
second terms, junior year. (Friauf) (8 units each terriI) 
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411, 412, 413. Er.EME:STARY AERONAUTlcs.-Deals with the 
mechanics of the aeroplane and the balloon, WitI1 special refer­
ence to the properties of aerofoils, propellers, and spindlc 
shaped bodies. Prescriptive for students who have taken or 
are taking Physics 401, 402, 403. (Bateman) 

(3 units each term) 

414, 415. INTRODUCTION TO MATHEMATICAL PHYSIcs.-An 
introduction to the application of mathematics to physics and 
chemistry, and practice in the solution of problems. Prereq­
uisites: 401-403, 460-462. First and second terms. (Friauf) 

(8 units each term) 

ADVANCED AND GRADUATE COURSES 

425, 426. PHYSICAL OPTIcs.-Lectures and class work deal­
ing with the fundamental theoretical equations of diffraction, 
interference, etc., and their experimental verification. Prereq­
uisites: 401-403,460-462. (Whitney) (9 units each term) 

427, 428. LABORATORY OPTICS.-A course in advanced lab­
oratory work in light, consisting of accurate measurements in 
diffraction, dispersion, interference, polarization, and spectro­
photometry. Prerequisites: 401-403, 460-462. (Whitney) 

(6 units each term) 

429. KINETIC THEORY.-Presents the modern aspects of the 
kinetic theory of gases, liquids and solids largely from the 
experimental point of view, covering in gases the Clausius 
equatif)ns, Maxwell distribution law, viscosities, specific heats, 
mean free paths, molecular magnitudes, etc.; in liquids, critical 
states, Brownian movements, diffusion, osmotic pressure; in 
solids, the interpretation of the specific heat relations. Prereq­
uisites: 401-403,460-462. Third term. (Watson) (15 units) 

430. ELECTRON THEORY.-A course of graduate lectures 
covering the snbj ects of ionic mobilities, electronic properties, 
thermionic and photoelectric phenomena, the electronic theory 
of thermoelectric currents, X-ray spectra, radioactivity, etc. 
Prerequisites: 401-403, 460-462. Second term. (Millikan) 

(15 units) 
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431. THERMODYNAMlcs.-Development of the principal sec­
tions of thermodynamics with applications to change of statc 
phenomena, electro motive force of cells, theory of solution, 
osmotic pressurc, specific heats, thennoelectric effect, radiation 
phenomena, etc. Prerequisites: 401-403, 460-462. First term. 
(Watson) (15 units) 

432. THEORY OF HEAT CONDUCTION.-An introduction to the 
mathematical theory of heat conduction, including applications 
to enginecring and geological problems; Fourier series, the 
Fourier conduction equation, the steady state, periodic flow of 
heat, linear flow of heat, the flow of heat in more than one 
dimension. Prerequisites: 401-403, 460-462. First term. 

(15 units) 

433. THEORY m' SOUND.-A study from a mathematical point 
of view of the general theory of sound waves, the vibration of 
strings, bars, mcmbranes and plates; refraction and diffraction 
of simple harmonic waves; pipes and resonators. Prerequi­
sites: 401-403, 460-462. Second term. (15 units) 

434. HYDRODYNAIIUcs.-Commences with a derivation of the 
equation of continuity and the equations of motion and includes 
studie~ of some simple cases of steady motion, vortex motion 
and of flow past an obstacle. Special attention is given to the 
theories of resistance based on the ideas of discontinuous flow 

. and of the periodic formation of vortices. Prerequisites: 
474, 475. First term. (Bateman) (15 units) 

435. POTENTIAL THEORY.-An exposition of the properties of 
the potential functions occurring in the theories of gravita­
tion, electricity and magnetism, hydrodynamics and the theory 
of elasticity, Solution of special problems. Applications of 
the calculus of variations. Prerequisites: 4H, 475, 478. Third 
term. (Bateman) (1.5 units) 

,t36, 437, 438. AERODYNA.>UCAI, LABORATORY.-Detel'minatioll 
of the resistance coefficients for a square plate, circular disc, 
cylindrical rod and spindle shaped body. Exploration of the 
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cross section of the wind channel by means of the Pitot tube. 
Experimental determination of the air forces on model wings, 
propeller sedions and model airplanes for different arrange­
ments of the model. Full scale tests. Practical work in an 
airplane factory. Prerequisites: 401-403. Throughout the 
year. (Merrill) (6 units each term) 

439. AIRPLAN.E D.EswN.-Design and construction of the 
wings, fuselage and control surfaces of an airplane. Location 
of the center of gravity and determination of the moments of 
inertia of an airplane. General considerations regarding the 
chcice and arrangement of the power plant, gasoline tank, 
chassis and skid. Prerequisites: 401-403. Second term. 
(Merrill) (15 units) 

440. STRESS ANALYSIS l'OR AIRPLANES AND DIRIGIBLEs.-De­
termination of the stresses in spars, ribs, bracing wires and 
fuselage for an airplane in various types of flight. Discussion 
of the stresses in the framework of a dirigible balloon. 
Strength of materials used in aircraft construction. Prereq­
uisites: 401-403, 460-462. Second term. (Bateman) (15 units) 

441. AERODYNA~lI(;s.-Stability of airplanes, dirigible bal­
loons and parachutes. Free and forced oscillations, effects of 
a gust. Solution of the algebraic equations occurring in the 
theory of stability and determination of the nature of their 
roots. Use of graphical methods. Prerequisites: 409, 410, 
464, 474, 475. Third term. (Bateman) (15 units) 

442. AEROLOGY.-Variation with altitude of the pressure, 
wind velocity, temperature and humidity. General circulation 
of the atmosphere. Prevailing winds. World's air routes. 
Studies relating to clouds, fogs, thunderstorms and atmospheric 
eddies. Atmospheric electricity; airplane photography. Instru­
ments for use on aircraft. Prerequisites; 401-403, 460-462. 
Third term. (Bateman) (15 units) 
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443. PHYSICS CLuB.-The Physics Club is a cooperative en­
terprise carried on by the physicists of the Institute and those 
of the Mt. Wilson Observatory physical laboratory. This 
group of from twelve to twenty physicists meets every week 
at the Institute for the discussion of the researches carried on 
by its members as well as of those appearing in the physical 
journals. 

[Courses 432, 433, 434, 435 will not be given in the year 
1921-22 except by special arrangement.] 

PHYSICAL RESEARCH 

A fund of $200,000 has been set aside as endowment 
for physical research, and Dr. Robert A. Millikan of 
the University of Chicago gives several months of his 
time every year to direct this research, with the cooper­
ation of Dr. Arthur A. Noyes in physical chemistry, and 
that of Dr. George E. Hale of Mt. Wilson Observatory 
in astrophysics. 

Dr. Norman Bridge of Los Angeles has just provided 
the sum of $250,000 for the construction of the Norman 
Bridge Laboratory of Physics, which is to be a five-floor 
building, planned by Dr. Millikan with a special view 
to providing ample facilities for both instruction and re­
Search. This building will be ready for occupancy in 
1921. 

Special researches in the fields of optics, geophysics, 
supersonics, radiation, and seismology are now under 
way, and new work is being arranged for both graduate 
and undergraduate students. 

Professor A. A. Michelson of the University of Chi­
cago has been appointed a research associate at the In­
stitute, and spent the summer months of this year here 
installing the apparatus for the earth tide experiments 
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which have so far been carried on only at the Univer­
sity of Chicago, but which are now extended to this 
region betwcell the mountains and the sea, where new 
information as to earth movements under the influence 
of the sun and moon may be expected. The work is 
being continued by the department pending Professor 
Michelson's return next summer. 

Research in the field of supersonics has already been 
pushed farther at the Institute than elsewhere, and the 
facilities which exist here for making still further 
progress in this direction are altogether exceptional. The 
whole department is working on this problem, utilizing 
the war laboratory and the high power Poulsen arc and 
high frequency apparatus which were installed at the 
I nstitute in ] 917 for war work. 

RESEARCH IN AERONAUTICS 

The beneficence of Mr. Tod Ford has enabled the In­
stitute to build an aeronautical laboratory equipped with 
wind tunnel and accurate instruments for testing model 
planes. 

The establishment of this new laboratory at the Cali­
fornia Institute of Technology arose from the suggestion 
of the National Research Council and the War Depa.rt­
ment. It is thought that the facilities for the study of 
the problems of aviation which are available here are not 
excelled anywhere. 
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PROFESSOR HARRY BATEMAN 
ASSOCIATE PROFESSOR LUTHER E. WEAR 
MR. WILLIAM N. BIRCHBY 
DR. CLYDE WOLFE 
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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'math­

ematics. Care is takcIj, to present both underlying prin­

ciples and a great variety of applications, thus connect­

ing the mathematical work closely with the professional 

studies. Students are advised to arrange for additional 

courses if possible. 

451, 459, PLANE TRIGONOMETBY.-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. Prescrip­
tive, first and second terms, freshman year. 

(4 units each term) 

453. COMPUTATION.-Designed to give practice and to pro­
mote accuracy in the solution of problems. Attention is given 
to percentage errors and the checking of results. Short meth­
ods of computing, by means of the slide rule, tables, etc., are 
used whenever practicable. Required in all courses, first term, 
freshman year. (3 units) 

454. ADVANCED AI.OEHRA.-Includes determinants, inequali­
ties, irrational and complex numbers, with graphical represen­
tation of the latter. limits and indeterminate forms, converg­
ency and divergency of series; indeterminate coefficients, with 
applications to integral functions, partial fractions, expansion 
of function~, and summation of series; theory of equations, in-

'Classes entering previous to September, 1921 will have 12 units of 
mathematics throughout the freshman year and 9 units throughout the 
sophomore year. 
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eluding the plotting of entire functions of one letter, Des­
cartes' rule of signs, the solution of higher numerical equations, 
derived functions, etc. Required in all courses, first term, 
freshman year. (6 units) 

' •. 55, 456. ANAJ,YTIC GEOMETRy.-Plane and Solid Analytic 
Geometry, devoted chiefly to a study of the straight line and 
the conics. with a few curves of especial interest in engineer~ 
ing, such as the cycloid and catenary. Differentiation is begun. 
Solid Analytic Geometry includes a brief discussion of the 
straight line, plane, and quadratic surfaces. Required in all 
courses, second and third terms, freshman year. 

(9 units each term) 

458. Er,EMENTARY ANAI,YSIS.-A continuation of 454, de­
signed to present portions of advanced algebra of especial 
interest in engineering, including work in permutations, com­
binations, probability, continued fractions, solution of equations, 
empirical equations. and an introduction to Vector Analysis. 
Prescriptive, third term, freshman year. (4 units) 

460, ·161, 46:2. CALcuLus.-The aim of this study in Differ­
ential and Integral Calculus is to familiarize the student with 
the processes and methods that are continuallJ applied in the 
various branches of science and engineering. Required in all 
courses, throughout the sophomore year. (12 units each term) 

464. DIFFERENTIAL EQuATIONs.-Especially designed to be 
helpful in the problems of physics, mechanics, and electrical 
engineering. Required in Physics and Engineering, third 
term, junior year. (Van Buskirk) (15 units) 

465. DIFFERENTIAL EQuATIONs.-Similar to 464. 
tive, first or second term, junior year. 

Prescrip­
(6 units) 

470. PnOBABII.I'l'Y AND LEAST SQUABES.-This subject aims to 
enable the scientific worker properly to judge and improve the 
accuracy of his work. Numerous problems are given to illus­
trate the methods of adjusting observations and determining 
the precision measures of the results. Criteria for the rejec-
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tion of doubtful observations are considered and methods of 
representing the results of approved observations by curves 
or equations are given. Prescriptive, second term, junior 
year. (Wolfe) (5 units) 

414,4,75. Am'AxcED CAJ.cuLus.-Planned to extend the knowl­
edge gained from the previous studies in Calculus and Analytic 
Geometry and to lay a better foundation for advanced work 
in mathematics and science. Required in Physics and Engineer­
ing and Chemistry courses, first and second terms, junior year. 
(Wear) (9 units each term) 

478, VECTOR A~ALysIs.-In this course the fundamental oper­
ations of vector analysis are developed, using the notation of 
Gibbs, ann the use of the analysis is illustrated by means of 
examples in mechanics and other branches of mathematical 
physics. Complex quantities are also represented by vectors 
and some geometrical applications are indicated. Second term. 
(Bateman) (15 units) 

480. DEFINITE INTEGRALs.-In this course the definite inte­
gral will be rigorously defined and such fundamental topics 
as line integrals, surface integrals, Green's Formula, func­
tions defined by integrals, will be considered. Prerequisites: 
464, 414, 475. First term. (Birchby) (9 units) 

482, 483. FUNCTIONS OF A COMPLEX V ARIABLE.-Treats of 
complex numbers, their algebraic combinations and geometric 
representations; rational functions of a complex variable and 
their conformal representations; continuities, derivatives, 
integrals, series developments, periodicity, and conformal rep­
resentations of single valued and many valued analytic func­
tions. Prerequisites: -1-64" .tH" 475, 4.80. Second and third 
terms. (Wolfe) (9 units each term) 

486, 481, 488. DIFFEREN'l'IAL GEollIETRY.-Geometrical ideas 
gained in previous courses will be extended, and the methods 
of the calculus applied to twisted curves and surfaces. 
Prerequisites: 464,474,475. (Wear) (6 units each term) 
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GEOLOGY 

PROFESSOR W. HOWARD CLAPP 

Courses 521 find 522 are required of all students dur­

ing the junior year. The assumption is that the in­

tellectual equipment of any educated man, whether he 

be a scientist or not, is incomplete without some ac­

quaintance with the fundamental principles of geology. 

The object is cultural rather than technical; the student 

is led to appreciate the immensity of geologic time, the 

nature and work of the forces of inorganic evolution, 

and the broad panorama of life of all times. The treat­
ment of the physical side of the subject emphasizes 
litructural relationships with the obj ect of training 
the student to reason, so that this introductory course 
may serve as a foundation for more advanced work. The 
historical presentation aims to treat in careful detail a 
few well selectcd examples illustrating the evolution of 
types and to avoid tIle confusion incident to too much 

detail. 

Provision is made for frequent inspection trips to 
neighboring regions; few places afford facilities of 
greater interest to the geologist than Los Angeles 
County. 

Courses 525 and 526 are elective courses for those 
who desire further work of a more technical character. 

5i?1, 5i?Z. GEOLOGY.-A presentation of the broader facts of 
the subject from the latest viewpoint and with due regard to 
the cultural vallie of the science; the history of the eartI}, the 
work of fnorganic evolutiem, stellar as well as terrestrial. Re­
quired in aU courses, first and second terms, j umor year. 

(6 units each term) 
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5:25. MINElIALOGy.-A study of the elements of crystallog­
raphy, and of the physical and chemical properties, uses, and 
determination of the more common minerals. Prescriptive, 
third term, junior year. (6 units) 

596. GEOLOGy.-Treats of the nature and distribution of 
geologic resources of industrial importance. Prescriptive, third 
term, senior year. (6 units) 
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ECONOMICS AND HISTORY 
PROFESSOR PAUL PERIGORII 
MR. ALBERT A. MERRILL 
MR. EDWARD C. BARRETT 

The subjects in this group have the two-fold pur­

pose of giving the student an insight into fundamental 

economic principles, and of acquainting him with some 

of the aspects of the practical operation of business 

enterprises. They furnish the important connecting link 

between the technical engineer and the man of affairs. 

Some of the subj ects not strictly technical are a proper 

part of the equipment of any educated man. 

551. GENEIIAI. ECONOllIIcs.-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, third 
term, junior year. (6 units) 

552. ECONOMIC HISTORY.-A study in the economic inter­
pretation of history. This subject is treated concretely by 
tracing tht' development of a single world-wide industry from 
its early beginnings in such a way as to show the influence of 
economic factors in general history and especially on inter­
national relationships. Required in all courses, first term, 
senior year. (2 units) 

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

554. TAXA1'ION.-A study of existing taxes with some con­
&ideratioll of the fundamental principles. Required in the 
course in Engineering and Economics, second term, senior year. 

(4 units) 
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556. SELECTED ECONO;\IIC PROBLElilS.-A development of the 
course in General Economics, presenting a fuller treatment of 
specific problems such as: transportation, agriculture, labor 
legislation, socialism, present labor policies. Required in all 
courses, first term, senior year. (4 units) 

5(il. AC.cOUNTING.-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 
railroad accounting, together with a limited amount of book­
keeping practice. Required in Engineering and Economics 
courses, second term, junior year, and in Electrical, Mechan­
ical, and Civil Engineering courses, second term, senior year. 

(8 units) 

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

565. 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 subject is treated from the point of view of 
the relations of a business man to the bank, rather than the 
technical deto'lils of banking procedure. Required in the course 
in Engineering and Economics, third term, junior year. 

(5 units) 

566. SECUiUTIES.-A study of securities and investments, in­
cluding the different kinds of securities: government, railroad, 
industrial, public utility, etc.; the methods of issuing securi­
ties; rates of income; and the effect of supervision by public 
service commiSSlOns. 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 cour~e in Engineer­
ing and Economics, third term, junior year. (3 units) 
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515. BnsINEss LA w.-The principles of law as applied to 
business affairs, including discussion of such fundamental topics 
liS the definition of law, its sources, lind the distinction be­

tween law and equity, and a brief study of the law governing 
contracts, negotiable instruments, agency, partnership, corpo­
rations. and employer's liability. Required in Electrical, Me­
chanical, and Civil Engineering courses, third term, senior year. 

(6 units) 

576,577. BUS1NJ:SS LAw.-Similar in scope to 575, but giving 
II more extensive treatment of the different subjects considered. 
Required in the course in Engineering and Economics, third 
term, junior year, and first term, senior year. 

(8 units each term) 

580,581, ,5Sg. CmnrERcIAL ORGANIZATION.-Typical forms of 
organization, such as individual, partnership, corporation, asso­
ciation, and holding company, for the carrying on of business 
are investigated and compared. The fundamentals of financial 
reports. methods of promoting, plans for capitalization, and 
underwriting of sccurities, are studied. In the second term 
particular attention is paid to marketing, including advertising. 
Required in the course in Engineering and Economics through­
out the senior year. (8 units each term) 

583, 584, 565. INDUSTRIAL MANAGElnENT.-Methods in use for 
the conduct of successful business enterprises are studied in 
their general and particular application. Attention is given to 
such questions as factory location, building design, routing of 
work, executive organization, standardization, selection of em­
ployees, "scientific management," wage systems, welfare im­
provements, etc. In connection with the study visits are made 
to the most illustrative factories, warehouses and stores in the 
vicinity. Hequi'fed in the course in Engineering and Economics 
throughout the senior year. (8 units each term) 
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588. AlIIERICAN GOVERNlIIENT.-A study of the American 
constitutional system as shown in the working of the Federal, 
State and local governments. Required of students who do 
not oft'er United States History and Government as an admis­
sion subject, first term, sophomore year. (6 units) 

589. MUNICIPALITIEs.-An examination of the origin, de­
velopment, and organization of the modern city, and a com­
parative study of municipal government in Europe and 
America. S'peeial attention is given to a comparison of the 
operation of the three characteristic forms of city government 
in the United States: Federal, Commission, and City Manager. 
Required in the course in Engineering and Economics, second 
term, senior year. (3 units) 

593. INDUSTRIAL PLANTS.-A study of the methods that are 
employed in machine shops and manufacturing plants. The 
course is similar in scope to 583-585, but briefer, and especially 
adapted to the needs of the practieing mechanical engineer.' 
Required in Mechanical Engineering courses, second term, 
senior year. (6 units) 
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ENGLISH AND HISTORY 

PROFESSOR CLINTON K. JUDY 

PROFESSOR PAUL PERIGORD 

ASSOCIATE PROFESSOR GEORGE R. MACMINN 

ASSOCIATE PROFESSOR JOHN R. MACARTHUR 

The Institute requires for graduation a .four-years' 

course in English, with a complementary study of His­

tory and Current Topics. The work in English com­

prises both composition and literature. A thorough 

grounding is given in the principles and practice of 

both written and spoken English, with special attention, 

in the later years, to the particular requirements of the 

technical professions. The instruction in literature is 
i~tended to' familiarize the student with masterpieces 

and to give him an appreciative acquaintance with the 

best literary products of the present time. It is be­

lieved, however, that the cultural value 'of this study 
would be incomplete without collateral instruction in 

history and critical discussion of current topics. A fu­

sion of English and history is therefore effected, with 

the general aim of broadening and deepening the stu­

dent's sense of values in the world of cultivated society, 

of strengthening his capacity for good citizenship, and 

at the same time of heightening his ability to use the 

English language to the best advantage in both profes­

sional and social life. It is to be noted also that the 

formal courses in these subj ects do not exhaust the at­

tention given to the student's English; all written work, 

in whatever department of study, is subject to correction 

with regard to English composition. 
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601, 601, 603. ENGLISH AND HISTORY.-This course is de­
signed to give the student a thorough review of the principles 
of composition; a familiarity with some of the great names 
and works of English literature; and an introductory reading 
in modern history. Special emphasis is placed on theme-writing. 
The weekly exercises in composition are corrected not only for 
the mechanics {}f spelling, punctuation, and grammar, but also 
for the qualities of clearness, exactness, and force in the ex­
pression of thought. The student is offered every encourage­
ment to self-cultivation, and is expected to show signs of his 
intellectual growth in the increasingly effective form and matter 
of his written and oral work. Required in all courses, through­
out the freshman year. (9 units each term) 

[The work of the freshman year in English and History is 
supplemented by the writing and correction of papers in con­
nection with the course in Orientation. The aim is to have 
these papers expressive of the individual student's imagin­
ative andrefledh'e reaction to the subjects discussed in that 
course. See page 126.] 

60-i, 605, 606. ENGLISH AND HISTORY.-For the years 19120-' 
1911 and 19121-191212 this course will be primarily in history. 
Lectures on the history of Europe and America since 1770 will 
be supplemented by class discussions and exercises to ensure 
a grasp of the fundamental ideas, the events and movements 
underlying present social and political conditions. Required in 
all courses, throughout the sophomore year. 

(4 units each term)' 

607, 608, 609. ENGI.ISH AND CURRENT TOPlcs.-The literary 
interest of this course devotes itself to some of the more impor­
tant works in English and American literature, with emphasis 
on recent and contemporary writers. Approximately one-third 
the time is given to discussion by members of the class of cur­
rent topics, political, social, and scientific. In this connection 
special attention is paid to the principles of argumentation and 
debate. Required in all courses, throughout the junior year. 

(6 units each term) 

'For classes entering September, 19121, and thereafter six 
units per term will be devoted to this subject. 
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610, 611, 6Ul. ENGLISH AND CURRENT TOPlcs.-This course is 
a continuation of the work done in the junior year. Special 
instruction is also given in the kinds of technical writing that 
the student nearing graduation should be qualified to under­
take. Required in all courses, throughout the senior year. 

(6 units each term) 

614. SPECIAl. COl\IPOSITION.-This course may be prescribed 
for any student whose work in composition, general or technical, 
is unsatisfactory. Prescriptive. (9 units, any term) 

617. SPELI.ING.-This course may be prescribed for any 
student whose spelling, general or technical, is unsatisfactory. 
Prescriptive. (ll units, any term) 
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FOREIGN LANGUAGES 

PROFESSOR PAUL PERIGORD 

MR. CARL J. BERGMAN 

121 

The courses in this department are primarily ar­
ranged to meet the needs of men who find it necessary 
to read scientific treatises in French and German. Cor­
rect pronunciation and the elements of grammar will be 
insisted on, but the emphasis will be laid on the ability 
to read with accurate comprehension. 

Owing to the general plan of the curriculum it is the 
technical value rather than a literary appreciation that 
must be considered first. As there arises a demand for 
literary reading provision will be made for other courses 
that will lay stress rather on the humanistic value that 
is implicit in the study of foreign languages. 

641, 64g, 643. ELElIIENTARY FRENCH.-A course in grammar, 
pronunciation and reading that will provide the student with 
a vocabulary of extent and accuracy sufficient to enable him to 
read at sight simple scientific prose. Accuracy and facility will 
be insisted upon in the final tests of proficicncy in this course. 
Prescriptive for aspirants to higher degrees in Physics and 
Chemistry. (9 units each term) 

661, 66:i?, 663. ELEMENTARY GERMAN.-A course in plan 
similar to Elementary French. Required in Physics and En­
gineering, Chemical Engineering, and Chemistry courses 
throughout the sophomore year. (10 units each term) 

671, 675'1. SCIENTH'lC GEItMAN.-A continuation of German 
661-663, with special emphasis on the reading of scientific liter­
ature. Required in the course in Physics and Engineering, first 
and second terms, junior year. (9 units each term) 
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ENGINEERING DRAWING 

MR. WILLIAM J. AUBURN 
MR. HOXSIE Y. SMITH 
MR. GLENN H. BOWLUS 
MR. FRED J. CONVERSE 
MR. WALTER W. OGIER 
MR. RAYMOND W. AGER 

The courses in Engineering Drawing are -arranged to 
equip the student with the technique of graphic expres­
sion necessary for the development of his future profes-
sional work. The instruction comprises practice to 
develop manual facility in the use of instruments, exer­

cises to develop speed and accuracy in the application 
of the methods of projection, dimensioning, and letter­
ing. The essentials of descriptive geometry are used 
in the solution of numerous practical examples which 
are designed to develop in the student the ability to 

visualize the object and to describe it in the language 
of projection. The freehand sketching of machine 

. parts is followed by accurate pencil drawings of details 
and assemblies, which are then traced in ink and blue­

printed ready for use in the shop. 

701, 702. DRAWING AND LETTERING.-Involves the use of 
instruments, geometric construction, orthographic projection, 
and principles of dimensioning. Practice in the construction 
of freehand letters adapted to use on working drawings, and 
the layout of titles. Required in all courses, first and second 
terms, freshman year. (6 units each term) 

703. DESCRIP1:'IVE GEOJ>IETRY AND PERSPECTIVE.-A study of 
simple problems in lines, planes, and solids, illustrated by the 
solution of practical problems; studies in intersections and 
developments, isometric and perspective drawing. Particular 
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emphasis is laid on neatness and conformity with the speci­
fications. Isometric and perspective sketching of machine 
parts. Design sketching without the use of models. Required 
in all courses, third term, freshman year. (6 units) 

705. MACHINE DRAWING.-Detail sketches of machines in 
the shop and laboratory, followed by detailed drawing suit­
able for shop use. Emphasis is placed on general principles 
and the best accepted met40ds of representation. Required in 
Electrical, Mechanical, and Civil Engineering courses, first 
term, sophomore year. (3 units) 

706. MACHINE DRAWING.-A continuation of work in course 
705 with practice in sketching, detailing, tracing, and making 
assembled views. A study of blueprints and an acquaintance 
with the details of good commercial practice. Required in. 
Eledrical and Mechanical Engineering courses, third term, 
sophomore year. (7 units) 

708. MACHINE DRAWING.-Similar to course 705. Required 
in Chemical Engineering courses, third term, junior year. 

(3 units) 

SHOP INSTRUCTION 

MR. 'V ALTER W. MARTIN 
MR. FRANCIS W. MAXSTADT 
MR. ARTHUR F. HALL 
MR. OSCAR L. HEALD 

The aim of the subjects listed under this heading is 

the experimental determination of the more easily 

observed properties of the materials used in engineering 

construction, and thc effects on such materials of the 

various manipulations and treatments common in the 

mechanic arts. For convenience, these subjects are given 

in shop laboratories suitably equipped for wood and 

metal working, and it is assumed that during the prep-
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aration of specimens and the experiments the student 
will acquire some skill in the handling of tools and 
machines and an understanding of the practical appli­
cation of the processes studied. 

741. "Voon "VORKING. PROPERTIES OF "\\TOOD AND OTHER MA­
TERIALS USED IN TIMBER CONSTRUCTION.-Study of wood growth 
and structure from illustrative timber sections; discussion ~f 
the relation of wood-cell structure to strength, hardness, etc., 
of timber; experimental comparison of wood and metals as to 
their strength and other properties; strength of j Dining devices, 
as glue, nails, joints; study of the general design and operation 
of wood working tools and machines. 

74.\!. FORGING. HOT WORKING OF METALs.-Experimental 
study of the strength, hardness, ductility, etc., of steel, wrought 
iron, cast iron and other metals; their behavior when worked 
at high temperatures; ability to unite by welding in forge or 
oxy-acetylene flame; effects of case hardening, sudden cooling, 
annealing on yarious metals; essential requirements in the de­
sign and operation of forges, heating-furnaces and metal work­
ing tools or machines. 

743. PATTERN MAKING. ME'l'AL CASTINGS AND THE PAT'rERNS 
THEREFoR.-Leetures on the requirements of patterns for metal 
castings; the necessity for and the determination of the 
amount of shrinkage, draft and other allowances; the effects 
of chilling and other heat treatments on cast metals; study 
of moulding methods and pattern construction. 

744. MACHINE SHor. COLD WORKING OF METALs.-Experi­
ments in the cutting of metals with shears, files, cold chisels and 
drills, 'in lathes and other machine tools, with especial regard 
to the hardness and other properties of the metals, and the 
suitability of the tool cutting-edge; effect of speed and feed in 
machine tool operation; methods of laying out work; experi­
mental determination of necessary accuracy in the fitting of 
machine parts. 
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741-744. (Above subjects) Required in all courses, through­
out the freshman year, or first three weeks of su=er vaca­
tion. (12 units for the year) 

SHOP EQUIPMENT 

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

COLLATERAL SUBJECTS 

751, 752, 753. ENGINEERING JOURNALs.-Recent developments 
Ilnd noteworthy achievements in engineering practice are ob­
served and discussed; the student is required to report in 
abstract on articles of inlerest appearing in the successive 
issues of the particular engineering publication assigned to him; 
and is expected to keep individual abstract files of such "articles 
as promise to be of value for reference in his later professional 
career. A short paper covering some notable development, or 
the year's progress in some line of engineering work, is required 
of every student at the close of each year's course. Required 
in Electrical, Mechanical, and Civil Engineering, and Engineer­
ing and Economics courses, throughout the junior year. 

(2 units each term) 

757. TECHNICAL JOURNALS.-A study and discussion of 
selected articles appearing in the journals and proceedings 
of the national engineering societies. The object is to tie 
the work of the class room to the more specialized work of the 
practicing mechanical engineer, and to create an interest in 
the work of the technical societies. Required in Mechanical 
Engineering courses, third term, -senior year. (3 units) 
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771, 779, 773. ORIENTATION.-A course of lectures to fresh­
men by men of eminence, designed to help the student "find 
himself." Such topics as Personal Hygiene, Good Manners, 
How to Study, and the Obligations of College Life are dis­
cussed during the first term. During the second and third 
terms the treatment becomes more objective, aiming to provide 
a conspectus of the fields of engineering and science, with a 
special view to preparation for an intelligently chosen pro­
fessional life. Hequired in all courses, throughout the fresh­
man year. (2 units each term) 

MILITARY TRAINING 

CAl'"l·AIN HANS KRAMER 
MASTER SERGEANT JOSEPH LAMey 
STAFF SERGEANT LOUIS H. BAILEY 
SERGEANT WILLIAM M. POUNDS 
REGIMENTAL COMMISSARY SERGEANT WILLIAM C. COOK 

By direction of the Secretary of War, an Engineer 

Unit of the Senior Division, Reserve Officers' Training 

Corps, is maintained at the Institute, under supervision 

of an officer of the Corps of Engineers, Regular Army, 

detailed by the War Department, who is designated as 

Professor of Military Science and Tactics. 

The primary object of the Reserve Officers' Training 

Corps is. to provide systematic military training for the 

purpose of qualifying selected students as Reserve Offi­

cers in the military forces of the United States. This 

obj ect is attained by employing methods designed to fit 

men physically, mentally, and morally for pursuits of 

peace as well as pursuits of war. 

The policy of the War Department is to inculcate in 

the students a respect for lawful authority, to teach 

the fundamentals of the military profession, to develop 
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leadership, and to give the special knowledge required 

to enable them to act efficiently in the engineering 

branch of the military service. The equipment and 

materiel furnished by the government for the instruc­

tion of this unit afford to all classes practical training 

in engineering fundamentals which greatly enhances the 

student's preparation for his civil career. 

All freshmen and sophomores are required to take 

Military Training. Satisfactory completion of the two 

years of the Basic Course is a prerequisite for gradua­

tion. Uniforms, text-books, and other equipment are 

provided by the government and are loaned to the stu­

dents while pursuing the Basic Course. 

A basic summer camp is held each year at a U. S. 

Army Cantonment. Attendance at this camp b 

optional. The government furnishes clothing, food, and 

quarters, and pays travel expenses to and from the 

camp. 

781, 782, 783. MILITARY SCIENCE AND TACTICS (Basic 
Course).-Freshman work consists of drills, lectures, and reci­
tations in the infantry drill regulations, the small arms firing 
manual, interior guard duty, hygiene, sanitation and first aid, 
military courtesy and diSCipline. Practical instruction is 
given in knots and lashings, field fortifications, signaling, 
machine gunnery, map reading and sketching, and ponton 
bridge construction. Required in all courses, freshman year. 

(4 units each term) 

784, 785, 786. MILITARY SCIENCE AND TACTICS (Basic 
Course) .-Sophomore work consists of drills, recitations, and 
conferences covering the following subjects: infantry drill 
regulations, small arms firing manual, non-commissioned offi­
cers' manual administration, and minor tactics. Practical 
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instruction is given in knots and lashings, blocks and tackles, 
gins and shears, field fortifications, sketching, and ponton 
bridge construction. (4, units each term) 

Members of the Reserve Officers' Training Corps 

who have completed two academic years of service in 
the Basic Course (or the authorized equivalent of such 
service) and have been selected by the President of the 
Institute and the Professor of Military Science and 

Tactics as qualified for further training are eligible for 
admission to the Advanced Course. Such selected 
students receive a money allowance from the United 
States Government for commutation of rations of 
approximately forty-five dollars ($45.00) per term. 
They are required to attend one Advanced Summer 

Training Camp (six weeks' duration) prior to their 
graduation before becoming eligible for appointment as 
Reserve Officers. The government furnishes clothing, 

food, and quarters, pays travel expenses, and pays each 
advanced student one dollar ($1.00) per day for attend­
ance at this summer camp. The Advanced Course covers 
the instruction necessary for the training of the stu­
dents in the duties of a Commissioned Officer, who must 

be not only schooled in the theory of war, but skilled 
also in practical leadership, with trained judgment. 
resourcefulness, and initiative, a master in the supreme 
art of handling- men. 

787, 788, 789. MILI'rARY SCIENCE AND TACTICS (Advanced 
Course).-Junior work consists of recitations and conferences 
011 the following subjects: field service regulations, field for­
tifications, demolitions, roads, and practical exercises in map­
ping. Elective in all courses, junior year. (9 units each term) 
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790, 791, 792. MILITARY SCIENCE AND TACTICS (Advanced 
Course).-Senior work consists of recitations and conferences 
on the following subjects: military bridges, military law, 
military history and policy of the United States, hippology, 
permanent fortifications, and elements of strategy. Elective 
in all courses, senior year. (9 units each term) 

PHYSICAL EDUCATION 

ASSISTAN1' PROFESSOR SAM A. TENISON 
ASSISTANT PROFESSOR RAYMOND F. CALL 

Every new student must have the approval of the 
Department of Physical Education before his registra­

tion is completc; all other students must satisfy the 

Department that they are physically - qualified to con­

tinue the work for which they are registered. Should a 
student invite the impairment of health by neglect of 

physical exercise and personal hygiene, the faculty will 

use its discretio.q. in limiting his assignment of courses 

of study. A student ambitious to become an engineer 

must first be a man with a sound body and stored-up 

nervous energy, fund:nllcllbll to a sound mind and sub­

sequent success. 

Industrial cfficiency and good citizenship can be 

obtained only on an adequate physical basis. Conse­

quently the program of physical education is designed 

to give general physical development to all. The aim 

is to insure health with perfect functioning of all organs 

of the human body, in order that the individual may 

meet 11is physiological oblig'ations to himself, to his fam­
ily, and to his country. When a student has completed 

the year's work he should exhibit some progress in 

attaining thc following results: (]) strength and endur-
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ance, self-respecting and erect carriage of the body, and 

neuro-muscular control; (~) aggressiveness, self-confi­

dence, courage, decision, perseverance, and initiative; 

(3) self-control, self-sacrifice, loyalty, cooperation, 
mental and moral poise, a spirit of fair play, sportsman­

ship, the ability to lose without sulking and to win 

without boasting. 

The Institute is a member of the Southern California 

Intercollegiate Athletic Conference. Representative 

teams in the major sports are developed and trained by 

experieneed coaches. Fair-spirited and clean-cut ath­

letic competition is encouraged as a part of the phys­

ical program for its social and physical values, and as 

a foundation of genuine college spirit. 

The required work is divided into three parts: (1) 

setting-up drill, consisting of progressive calisthenic 
movements; (~) group games; (3) fundamentals of 

highly organized athletics. The formal work for 

sophomores is of course more difficult in its execution 

than that for freshmen. This work is modified by 

various activities designed to encourage voluntary 

recreational exercises, such activities including football, 

basketball, baseball, track and field athletics, boxing, 

swimming, wrestling, and other sports. Required in all 

courses throughout the freshman and sophomore years. 
(3 units each term) 

THESIS 

800. THESIS OR ENGINEERING PROBLEMS.-A thesis 

will be prepared or an equivalent amount of work done 

in solving assigned engineering problems. The thesis 

may be either an account of some investigation, or an 
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original design accompanied by a complete exposition. 

Subjects of theses should be selected with the approval 
of the professor in charge at the close of the junior 

year, and formal "progress" reports submitted at the 

end of the first and second terms following. The thesis 

must be submitted to the faculty for approval at least 
one month before commencement. Engineering prob­

lems will be of a comprehensive nature, selected with a 

view to correlating various fundamental subjects in 

their application. All problems and theses, and rec­
ords of work done in preparation therefor, remain the 

property of the Institute, and may not be published 

except by its authority. The amount of credit depends 

upon the course. See pages 75-!H. 

[For a description of the Thesis requirements in the Chem­
istry and Chemical Engineering course" see page 99.] 
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Ch., Chemistry; Ch. E., Chemical Engineering; Phy., Physics; 
Phy. E., Physics and Engineering; Eng. Ec., Engineering and 
Economics; G., General Courses. 

GRADUATE STUDENTS 

Name and Home Address Course Local Address 

BOLAN, ROBERT STUART Ch. 1122 Division Street 
B. S., Massachusetts Institute Pasadena 

of Technology, 1919 
M. S., University of Pennsyl-. 

vania, 1920 
Dorchester, Massachusetts 

BOWLUS, GLENN HART G. 
B. S. in Electrical Engineering, 

Purdue University, 1912 
South Pasadena, California 

BOZORTH, RICHARD MILTON 
A. B., Reed College, 1917 

Portland, Oregon 

Ch. 

Cox, EDWIN PAYNE Ch. 
B. S., Univ. of Oregon, 1920 

Salem, Oregon 

1425 Lyndon Street 
South Pasadena 

1122 Division Street 
Pasadena 

370 S. Euclid A venue 
Pasadena 

FORSTER, GEORGE 
E. E., Lehigh Univ., 1914 

Pasadena 

G. 65 S. El Molino Avenue 
Pasadena 

FRIESNER, JAMES TOWELL Phy. E. 
A. B., Univ. of California, 1916 

Los Angeles, California 

2217 S. Figueroa Street 
Los Angeles 
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GRADUATE STUDENTS-Continued 

Name and Home Address 

HENNY, GEORGE CHRISTIAN 
A. B., Reed College, 
Portland, Oregon 

HILL, FRANK J. 
B. S., Earlham College, 

Richmond, Indiana 

Course 

Phy. 
1920 

Phy. 
1919 

HUBER, HAROLD VINCENT Ch. 
B. Chern., Cornell Univ., 1917 
M. A., Columbia Univ., 1920 

Los Angeles, California 

MAXSTADT, FRANCIS WILLIAM G. 
M. E., Cornell University, 1916 

Pasadena 

OTIS, RUSSELL MORLEY Phy. 
B. S., California Institute of 

Technology, 1920 
Pasadena 

RIES, EMIL DURBIN Ch. 
S. B., Univ. of Chicago, 1920 

Chicago, Illinois 

SMITH, DAVID FREDERICK Ch. 
B. S., California Institute of 

Technology, 1920 
Springdale, Connecticut 

WARREN, EDWARD K UHNHARDT Ch. 
A. B., Harvard Univ., 1920 

1'1' ew Y o1'k City 

"'ULFF, ROBERT GROOS Ch. 
B. A., Univ. of Texas, 1919 

Torreon, Mexico 

Local Address 

1122 Division Street 
Pasadena 

438 Oakland A venue 
Pasadena 

691 S. Harvard Blvd. 
Los Angeles 

105 S. Meredith Avenue 
Pasadena 

1286 Stevenson A venue 
Pasadena 

422 S. Lake A venue 
Pasadena 

112 N. Catalina Avenue 
Pasadena~ 

2 Adams Court 
Pasadenll 

628 Center Sh'eet 
Pasadena 
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SENIOR CLASS 
Name and Home Address Course 

AGER, RAYMOND WELLINGTON E. 

Pasadena 

ARNOLD, ,JESSE C. 

Huntington Beach, California 

BARNES, MANTON M. 

Monrovia, California 

BARNETT, HAROLD ARTHUR 

Corona, California 

BARNSDALE, GARNETT 

Los Angeles, California 

BEMAN, WILLARD JARVIS 

Pasadena 

BOGGs, CHESTER ALBERT 

Pasadena 

BURKS, JESSE 

Venice, California 

CASE, HENRY R. 

Pasadena 

CATLIN, ALLIN, JR. 

Fairmont, Minnesota 

CHAMPION, EDWARD LEES 

San Diego, California 

E. 

Ch.E. 

E. 

eh.E. 

M. 

Ch.E. 

E. 

M. 

M. 

CHANDLER, LAWRENCE FRANCIS E. 

Glendale, California 

/ CLARKE, PHILIP SEYMOUR Ch. 

Beverly Hills, Califo'rnia 

CRAIG, ROBERT W. M. 

Burbank, California 

Local Address 

315 S. Catalina Avenue 
Pasadena 

100 S. Michigan Avenue 
Pasadena 

351 S. Euclid Avenue 
Pasadena 

l120 Steuben Street 
Pasadena 

127 W. A venue 52 
Los Angeles 

65 S. Parkwood Blvd. 
Pasadena 

889 S. Los Robles Ave. 
Pasadena 

Dormitory 
Pasadena 

188 S. Catalina Avenue 
Pasadena 

623 W. Avenue 54 
Los Angeles 

Dormitory 
Pasadena 

417 S Catalina Avenue 
Pasadena 

209 S. Michigan Avenue 
Pasadena 

Dormitory 
Pasadena 
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SENIOR CLASS---Continued 

Name and Home Address Course 

DION, JOHN ELLIS Ch.E. 
Long Beach, California 

FORGY, EDWARD GALBRAITH E. 

Los Angeles, California 

Fox, JOSEPH C. 
Los Angeles, California 

HAMBROOK, RICHARD EDWARD E. 

Pasadena 

HARE, ROBERT J. E. 

Los Angeles, California 

HILL, J AllIES E. Ch. 
Pasadena 

HONSAKER, HORTON HOWARD E. 

Pasadena 

HOOD, JOHN HIRAM M. 
Pasadena 

HOPKINS, GEORGE HARoI.n 

Pasadena 
M. 

KLEIN, ARTHUR LOUIS Phy.E. 

Los Angeles, CalifoTnia 

KORN,LoUiS C. 
Los Angeles, California 

LAVAGNINO, GERALD A. M. 
Pasadena 

LEE,SMl'l'H M. 
Alhambra, California 

MAIER, JOSEPH B. E. 
Glendale, Califomia 

Local Addr~ss 

160 N. Craig Avenue 
Pasadena 

351 S. Euclid Avenue 
Pasadena 

1037 S. Boyle Avenue 
Los Angeles 

1826 Lincoln Avenue 
Pasadena 

417 S. Catalina A venue 
Pasadena 

135 S. Wilson Avenue 
Pasadena 

959 Topeka Street 
Pasadena 

919 E. California Street 
Pasa(tena 

138 N. Catalina Avenue 
Pasadena 

Dormitory 
Pasadena 

988 N. Western Avenue 
Los Angeles 

593 E. California Street 
Pasadena 

603 N. Wilson Avenue 
Alhambra 

608 N. Adams Street 
Glendale 
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SENIOR CLASS--Continued 

Name and Home Address 

MAKOSKY, FRANK C. 

Santa Ana, Califoruia 

Course 

C. 

MCCREA, TRUMAN F. E. 

Tengchowfu, Shantung, China 

MINTIE, ERNES'l' HOYT 1\1. 
LOB Angeles, California 

MORRISON, LLOYD ELYERTOX C. 

Pasadena 

MULLIN, WYNNE B. C. 

South Pasadena, ,California 

PARIUELEE, EDGAR \\'nsON YI. 
Pasadena 

PorI'S, CLIFI'ORD :\1. 
Santa Ana, Califo!"n;" 

QUlRMBACH, CHARI,ES FREDRICK E. 
Needles, California 

RAYMOND, ALBERT L. Ch. 
Pasadena 

REYNOLDS, MAYNARH STlcCKEY Ch.E. 

A lhambra, California 

SCRIBNER, HENRY IR\'ING E. 
Pasadena 

SEAVER, EDWARD Dt;\\'EY C. 

Pasadena 

SIMPSON, CHARLES FnI,MORE Ch. 

Monrovia, CalifoT1lia 

SMITH, SINCLAIR Phy.E. 

Pasadena 

Local Address 

llOO Chicopee Street 
Pasadena 

516 N. Fair Oaks Aye. 
Pasadena 

3715 E. Fifth Street 
Los Angeles 

724 N. Marengo Avenue 
Pasadena 

1620 Mission Street 
South Pasadena 

223 K. Marengo Avenne 
Pasadena 

2HG W. lith Street 
Los Angeles 

Dormitory 
Pasadena 

382 E. California Street 
Pasadena 

907 N. Stonelllan Avenue 
AlhambrA 

3.5S Acacia Street 
Pasadena 

7,5!) Lincoln Avenue 
Pasadena 

247 N. 1Iagnolia Avenue 
Monrovia 

102 K. Michigan AVenue 
Pasadena 
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SENIOR CLASS-Continued 

Name and Home Address Course 

SPENCE, ARTHUR WARD E. 
Los Angeles, California 

Local Address 

1024 N. Coronado Street 
Los Angeles 

,/ STAMM, ALFRED J. Ch. 419 S. Catalina Avenue 
Pasadena Los Angeles, California 

V STENZEL, RICHARD WERNER Ch.E. 
L08 Angeles, California 

TURRILL, PARK LOVEJOY Ch. 
A. B., Univ. of Redlands, 1920 

Long Beach, California 

209 S. Michigan Avenue 
Pasadena 

435 S. Lake A venue 
Pasadena 

JUNIOR CLASS 
Name and Home Add,,;ss Course Local Address 

ADAMS, DONALD C. M. 435 S. Lake Avenue 
Pomona, California Pasadena 

V- ALLES, GORDON A. Ch. 2100 S. Sixth Street 
Alhambra, California Alhambra 

BADGER, RICHARD McLEAN Ch. 215 Highland Place 
Monrovia, California Monrovia 

BARHITE, HAROLD S. C. 1251 N. Sierra Bonita 
Pasadena Avenue Pasadena 

BATTY, BLAKE ELWOOD C. Dormitory 
Los Angeles, California Pasadena 

BEAR, RALSTON ERNEST kn~- 323 S. Chester Avenue 
Hemet, California Pasadena 

BENIOFF, BEN C. Dormitory 
Los Angeles, California Pasadena 

BIDDLE, CHARLES JONATHAN M. Dormitory 
R erkele.'f, California Pasadena 



D 
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JUNIOR CLASS-Continued 

Name and Home Address Course 

BLAKELEY, LOREN ELLSWORTH 

L08 Angeles, California Eng.Ee. 

BRADY, HAROLD MICHAEL M. 
Loa Angeles, California 

BULKLEY, OLCOTT REEDER E. 
Lancaster, California 

CATLAND, ALFRED C. M. 
Santa Ana, Califo1'nia 

CLEVER, GEORGE H. C. 
Van Nuys, California 

CRISSMAN, ROBERT J. E. 
Santa Ana, California 

DAGG, HUESTON WILLIAM Eng.Ee. 
San Diego, California 

DARNELL, DONALD WHITELEY 
Santa Ana, California 

DEVOE,JAyJ. 

Santa Ana, Califoi'nia 

M. 

M. 

ERB, LOUIS H. Eng.Ee. 

EI Segundo, California 

FLEMING, THOMAS JEFFERSON 
Pasadena 

GARFIELD, ARTHUR JULIUS, JR. 

E. 

Pasadena Eng.Ee. 

GILLIES, ROBERT 
Alhambra, California 

GRAY, GEORGE DONAT.n 
Pueblo, Colorado 

Ch.E. 

Ch.E. 

Local Address 

394 S. Michigan Avenue 
Pasadena 

124 E. Avenue 39 
Los Angeles 

339 S. Chester A venue 
Pasadena 

351 S. Euclid Avenue 
Pasadena 

116 S. Michigan Avenue 
Pasadena 

Dormitory 
Pasadena 

196 N. Chester Avenue 
Pasadena 

Dormitory 
Pasadena 

139 S. Catalina Avenue 
Pasadena 

351 S. Euclid Avenue 
Pasadena 

1062 Maple Street 
Pasadena 

38 S. Lake A venue 
Pasadena 

1101 N. Stoneman Ave. 

A~hambra 

1127 Orange Street 
Los Angeles 
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JUNIOR CLASS-Continued 

Nanle and I-Iomc Address Course 

GROAT, EDMUND TOItDHOJo'F E. 
Whittier, Oalifomic! 

HALL, ALBERT D. Phy.R 
Pasadena 

HATHAWAY, EDWARD A. M. 
Los Angeles, Oalifornia 

Local Ad,lress 

~51 S. Euclid Avenue 
Pasadena 

665 Galena A venue 
Pasadena 

1.565 W. Twenty-third St. 
Los Angeles 

HAWLEY, GEORGE NEW'J'ON 
Oxnard, Oalifornia 

Ch.R· Dormitory 

HESS, EDWARD RENE R 
Los Angeles, OaZ·iforn·ia 

I-IICKEY, ARTEMAS S., JR. I~. 

Los Angeles, Californic! 

Pasadena 

2012 S. Grand A venue 
Los Angeles 

351 S. Euclid Avenue 
Pasadena 

HITCHCOCK, GREGORY DAYTON 304 S. Mentor Avenue 
Van NU!Js, California EnJr.Ec. Pasadena 

HONSAKER, ,JOHN, JR. C. 959 Topeka Street 
Pasadena Pasadena 

I-IOPPER, FRA~"CIS LOGAN Phy.E. 1047 R Colorado Street 
Pasadena Pasadena 

I-IOWARD,JOHN HAROLD sf. 625 R California Street 
San D'iego, California Pasadena 

o HOWE, GLENN ELLIOTT K 426 S. Alexandria Ave. 
Los Angeles, California Los Angeles 

V KEITH, CLYDE ROSWELL Phy.E. 1301 Forest Avenue 
Pasadena Pasadena 

KElI-fP, EDWARD G. C. 1583 E. Colorado Street 
Pasadena Pasadena 

KNIGHT, ALFRED WHEELOCK Ch.E. 1305 E. California Ave. 
Glendale, California Glendale 
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JUNIOR CLASS-Continued 

Name and Home Address Course 

J{OHTZ, RUSSELL HARRY E. 
Los Angeles, Califotnia 

LARSON, LINNE CLARENCE E. 
Los Angeles, California 

LEARNED, KENNETH A YI,WIN E. 
Pasadena 

LEAVITT, WARREN BURTON M. 

Ontario, California 

r, LEWIS, HOWARD BRADBURY 

Pacoima, California 
M. 

L Ul\[MIS, QUIMU JORDAN C. 

Los Angeles, California 

MACDONALD, JOHN ARTHUR C. 

Pasadena 

MACKENZiE, DOUGLAS C. C. 

Lamanda Park, California 

MACURDA, MALCOLl\I E. 
El Monte, California 

o MARSH, HALLAN NEIL M. 
San Diego, California 

~AURER, FREDERIC A. Ch.E. 
Hollywood, California 

McMILLAN, LAURENCE CARROl, M. 
Dinuba, California 

MESKELL, J OHN JAMES M. 

A ltadena, California 

~MYERS, THOMAS GARY E. 
Pasadena 

Local Address 

831 Grand View Avenue 
Los Angeles 

351 S. Euclid Avenue 
Pasadena 

132 N. Euclid Avenue 
Pasadena 

89 S. Catalina Avenue 
Pasadena 

Dormitory 
Pasadena 

200 E. Avenue 43 
Los Angeles 

991 Palm Terrace 
Pasadena 

2430 Mohawk Street 
Lal1'landa Park 

EI Monte 

625 E. California Street 
Pasadena 

Dormitory 
Pasadena 

74,5 N. Raymond Avenue 
Pasadena 

880 Marathon Road 
Altadena 

286 ~. Mentor Avenue 
Pasadena 
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JUNIOR CLASS-Continued 

N ante and HOlne Ad(iress 

NORTH,JoHN RAINS}'ORIl 

Sawtelle, CalifOrn-ia 

OGDEN, HAROLD STEPHEN 

Los An,qeles, California 

PIERCE, IRA SMITH 

Alhambra, California 

PO'l'TER, WILLIAM DAYTON 

Los Angeles, California 

POWERS, C. WALDO 

San Pedro, Oalifornia 

PRESTON, RAY WALLACE 

Los Angele8, Oalifornia 

REEVES, HUBERT ALEXANDER 

Los Angeles, California 

RICO, TOMAS FRANCIS 

LQ8 Ange'tes, Oalifornia 

RITCHIE, CHARLES FISHER 

Pasadena 

ROHLOFF, DEWEY CHARLES 

Venice, California 

RYDER, MILTON PHILLIPS 

Pasadena 

SCHNEIDER, WARREN ARTHUR 

Lo.~ Angeles, California 

Course Local Address 

E. 423 Santa Monica Blvd. 
Sawtelle 

E. 45 S. Hudson Avenue 
Pasadena 

:'Ii. 731 Obispo Street 
Alhambra 

C. 75 N. Hudson Avenue 
Pasadena 

E. 75 N. Hudson Avenue 
Pasadena 

E. 351 S. Euclid Avenue 

Ch.E. 

Ch.E. 

M. 

E. 

M. 

Pasadena 

Dormitory 
Pasadena 

942 Winfield Street 
Los Angeles 

2095 E. Colorado Street 
Pasadena 

Dormitory 
Pasadena 

301 Center Street 
Pasadena 

937 W. 9th Street 
Los Angeles 

SCHREIBER, ERNST H. Eng.Ec. 196 N. Chester Avenue 
Pasadena Santa Monica, California 

SRARES, RICHARD URMY 

Pa.mr/pna 
Eng-.Ee. 351 S. Euclid A venue 

Pasadena 
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JUNIOR CLASS-Continued 

Name and Home Address Course 

SHIELD, JOHN E. C. 

South Pasadena, Oalifornia 

SHUGART, DONALD FIELD C. 

Los Angeles, Oalifornia 

SMITH, CLEON HOWE M. 
Redlands, Oalifornia 

SMITH, DELBERT DAVID C. 
Santa Barbara, Oalifornia 

. /sMITH, GEORGE KEMPER 

Pasadena 
Eng.Ec. 

SOUTH, LAURANCE GARDINIER M. 
Pasadena 

SPENCER, GERALD GLENWOOD M. 

Alhambra, Oalifornia 

STEARNS, CHARLES FORDHAM :VI. 
Pasadena 

S'l'ROMSOE, DOUGLAS A. C. 

Long Beach, Oalifornia 

y8YMONS, LOREN GLENN M. 
Hollywood, California 

VrAGGART, WILLIAJl.I MAURICE C. 
Los Angeles, Oalifornia 

TAYLOR, WILLIAM TREAT M. 
Los Angeles, Oalifornia 

() TIMOURIAN, HAIGALOIS C. 

P-re .• II(), California 

Loca'I Address 

225 Fair View Street 
Pasadena 

144 S. Gramercy place 
Los Angeles 

339 S. Chester Avenue 
Pasadena 

Dormitory 
Pasadena 

Hotel Vista del Arroyo 
Pasadena 

3257 N. Fail' Oaks Ave. 
Pasadena 

R. F. D. 8, Box 375 
Alhambra 

500 N. Michigan Avenue 
Pasadena 

304 S. Mentor Avenue 
Pasadena 

1351 Hay Avenue 
Hollywood 

116 S. Michigan Avenue 
Pasadena 

Dormitory 
Pasadena 

545 Jackson Street 
Pasadena 
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JUNIOR CLASS-Continued 

Name and Home Address 

TYLER, IVAN LEWIS 

Pasadena 

Course 

C. 

VARNEY, CHARLES WILLIAM, JR. 

Eng.Ec. 
Ocean Beach, California 

y/VESPER, HOWARD GOCKLEY Ch.E. 

Pasadena 

W ALUNG, LLOYD A. C. 

Los Angeles, California 

,V ALTER, JOHN PAUL E. 

Pasadena 

WALTERS, FRED WILUAJ\I E. 

Chino, California 

WARNER, LESTER ORVILLE Ch.E. 

San Gabriel, California 

WEBSTER, GLEN M. E. 

H o..llywood, California 

WELLS, LEWIS JUDSON E. 

Watsonville, California 

C WESSELER, MARTIN J. C. 

West Alhambra, California 

t/ WHISTLER, ARTHUR McLEOD Phy.E. 

Chino, California 

,;- WILSON, FARRAND E. 
South Pasadena, California 

YERBY, HAROLD VINCENT C. 

Poteau, Oklahoma 

Local Address 

839 Herkimer Street 
Pasadena 

351 S. Euclid Avenue 
Pasadena 

590 Summit Avenue 
Pasadena 

304 S. Mentor Avenue 
Pasadena 

49 S. Madison Avenue 
Pasadena 

554 S. Madison Avenue 
Pasadena 

405 W. Rose Road 
San Gabriel 

543 N. Madison Avenue 
Pasadena 

341 S. Holliston A venue 
Pasadena 

404 Palm Avenue 
West Alhamhra 

Sf) S. Catalina Avenue 
Pasadena 

1518 Fremont A venue 
South Pasadena 

345 Bellefontaine Street 
Pasadena 
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SOPHOMORE CLASS 

Name and Home Address 

ALBRIGHT, HAROLD LEWIS 

Santa Ana, Oalifornia 

ALCOCK, JOSEPH R. 

Fillmore, Oalifornia 

ALCORN,MAX 

Pasadena 

Course 

E. 

Ch.E. 

M. 

ANDERSON, CLARENCE TRAVIS Ch.E. 

Garden Grove, Oalifornia 

BAIER, WILLARD EWING Ch.E. 

Pasadena 

BAKER, FLOYD ARTHUR E. 

Anaheim, Oalifornia 

BAKER, HORACE WEST C. 

Pomona, Oalifornia 

BALANDRA, PASTOR M. 

Oadiz Occ. Neg., P. 1. 

BANGHAM, WILLIAM L. M. 

Hemet, Oalifornia 

BANKS, SYDNEY ALLEN Ch.E. 

Los Angeles, Oaiifornia 

BEAR, BEN LONGACRE, JR. Eng.Ee. 

Los Angeles, Oalifornia 

BEATTIE, ROBERT R. Ch.E. 

Los Angeles, Oalifornia 

BRADFORD, ROBERT ELLSWORTH E. 

San Bernardino, Oalifornia 

BRAVEND~R, NORRIS FRANKLIN 

Los Angeles, Oalifornia Ch.E. 

Local Addre •• 

Dormitory 
Pasadena 

1170 Steuben Street 
Pasadena 

1605 E. Villa Street 
Pasadena 

1170 Steuben Street 
Pasadena 

46 S. Bonnie Avenue 
Pasadena 

653 Oak Knoll A venue 
Pasadena 

409 S. Michigan A venue 
Pasadena 

838 Arroyo Drive 
Pasadena 

Dormitory 
Pasadena 

1733 W. First Street 
Los Angeles 

331 S. Lake Avenue 
Pasadena 

461 S. Lake Street 
Los Angeles 

680 S. Lake Avenue 
Pasadena 

1131 La Veta Terrace 
Los Angeles 
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SOPHOMORE CLASS-Continued 

Name and Home Address 

BUGBEE, JAMES M. 
Hollywood, Oalifomia 

Course 

C. 

BUSH, WILLIS HOLBROOK E. 
South Pasadena, Oalifornia 

BUSNELL, LYLE FRANK 
Pomona, OalifQ1'nw 

CA'l'E, ALFRED E. 
Earlimart, Oalifomia 

CLOUGH, FRANK HARVEY 
San Diego, Oalifornia 

COPELAND, L. BENTLEY 
Sawtelle, Oalifornia 

COX,JACK 
Pasadena 

Ch.E. 

E. 

C. 

Ch. 

E. 

DAVIS, WHIT'l'ON PARSONS C. 
Pasadena 

DAY, HAROLD ROBBINS Ch.E. 
L08 Angeles, Oalifomia 

DE LA ROCHA, LAlIIBERTO C. 
Ouliacan, Sinaloa, lIIexico 

ELlIIORE, Roy OVID 
Alhambm, Oalifornia 

ENDICOTT, HAROLD SHAYLER E. 
Pomona, Oalifornia 

EVANS, BERNARD GWYNNE Ch.E. 
Santa Monica, Oalifornia 

EVANS, GEORGE PAULL 
San Die!!o, Oalifornia 

E. 

Local Address 

Dormitory 
Pasadena 

1009 Brent Avenue 
South Pasadena 

1294 E. Colorado Street 
Pasadena 

332 S. Catalina Avenue 
Pasadena 

209 S. Michigan Avenue 
Pasadena 

196 N. Chester Avenue 
Pasadena 

Dormitory 
Pasadena 

160 S. Bonnie Avenue 
Pasadena 

508 S. Fickett Street 
Los Angeles 

331 S. Mentor A venue 
Pasadena 

2129 S. Garfield A venue 
Alhambra 

Dormitory 
Pasadena 

Dormito!y 
Pasadena 

435 S. Lake A venue 
Pasadena 
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SOPHOMORE CLASS-Continued 

Name and Home Address 

FITCH, CHARLES EDWARD 

Hollywood, California 

Course 

E. 

FLICK, HOLLAND M. E. 

Huntington Pa1"k, California 

FORBES, CHARLES LEONARD M. 
Glendale, California 

FOWLER, LELAND DEAN E. 
Redlands, California 

GETSINGER, BENJAMIN W. M. 
Phoenix, Arizona 

GILBERT, WALTON 

Pasadena 

GRAY, ROBERT M. 
Whittier, California 

GRIDLEY, HORACE VELSEY 

Pasadena 

GUEST, RALPH LYDICK 

Pasadena 

HALL, ALVA C. 

Gardena, California 

HAND, WILLIAM P. 
Pasadena 

HARRms, DAVID GRIFFITH, JR. 

San Bernardino, California 

HASTINGS, ROBERT CLINTON 

Pasadena 

HEIMBERGER, W II.LIAM L. 
Hollywood, CalifO'l·nia 

M. 

M. 

C. 

Ch.E. 

M. 

Ch.E. 

E. 

Ch. 

E. 

Local Add"ss 

5(;12 Russell Avenue 
Hollywood 

218 N. Pacific Blvd. 
Huntington Park 

135 S. Mentor Avenue 
Pasadena 

1126 Division Street 
Pasadena 

1163 Chicopee Stre!!t 
Pasadena 

85 S. Michigan Avenue 
Pasadena 

351 S. Euclid Avenue 
Pasadena 

1099 Steuben Street 
Pasadena 

981 Maple Street 
Pasadena 

Dormitory 
Pasadena 

394 S. Michigan Avenue 
Pasadena 

Dormitory 
Pasadena 

41 W. Belleview Drive 
Pasadena 

1148 N. New Hamp­
shire Avenue 

Hollywood 
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SOPHOMORE CLASS-Continued 

Name and Home Address Course Local Address 

HENSON, FRED C. ~1. 966 N. Steyenson Ave. 
Pasadena Pasadena 

HERBERGER, ARTHUR Lou-lS E. 1112 Maple Avenue 
Los Angeles, California Los Angeles 

HEUER, ROBERT BURKE C. 4822 Elmwood A venue 
L08 -Angeles, California Los Angeles 

HICKEY, GEORGE 1. E. 351 S. Euclid Avenue 
Los Angeles, California Pasadena 

HONNi HARRY THOMAS E. E. Ave. 59 and Ebey St. 

L08 Angeles, Califomia Los Angeles 

HOPPER, BASIL Ch.E. Dormitory 

Glendale, California Pasadena 

HOWARD, CHARLES STETSON Rng. 323 S. Chester Avenue 

Hemet, California Pasadena 

JENKINS, GRANT VINCENT Ch. 1122 Division Street 
Redlands, California Pasadena 

KENDALL, DOUGLAS G. M. 145 S. Catalina Avenue 
Los Angeles, California Pasadena 

KEY, JAMES P. C. Box 244 

Siena Madre, California Sierra Madre 

KILHAM, OLIVER WILLIAM E. 82 S. Chester Avenue 

Pasadena Pasadena 

KIRKPATRICK, MERLE Ch.E. 1239 E. Orange Grove 

Hoopeston, Illinois Avenue Pasadena 

KUFFEL, GEORGE C. Ch.E. 1767 San Pasqual Street 

Holtville, California Pasadena 

LANGLIE, PAUL JONES B. 1117 Division Street 

Pasadena Pasadena 
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SOPHOMORE CLASS-Continued 

Name and Home Address Course 

LITTLE, FRED GEORGE E. 
Los Angeles, California 

vi" LOUGHRIDGE, DONALD H. Ch. 
Los Angeles, California 

LUKENS, MITCHELL Eng.Ec. 
Pasadena 

LYNN, FOREST LA VERNE E. 
Los Angeles, California 

MCCLUNG, FREDERICK JAMES E. 
Huntington Park, California 

McKEE, GEORGE THOMAS C. 
Pasadena 

MEAD, WILLIAM HAROLD C. 
Pasadena 

MILLER, GLEN IRA M. 
Los Angeles, California 

MOORE, W AI.TER TUTHIJ.L Ch.E. 
A lhambm, California 

MOTT-SMITH, LEWIS M. Phy.E. 
Los Angeles, California 

NiES, HENRY TODD 
. Pasadena 

Ch.E. 

NORTH, FRANCIS LEONARD C. 
South Pasadena, Calif01'nia 

ODMAN, ALFRED J. E. 
Los Angele.y, California 

OWENS, CLARENCE RICE M. 
Sawtelle, California 

Local Address 

156 N. Avenue 28 
Los Angeles 

1947 Lovelace Avenue 
Los Angeles 

1620 Rose Villa Street 
Pasadena 

1170 Steuben Street 
Pasadena 

Dormitory 
Pasadena 

376 S. Wilson Avenue 
Pasadena 

99 N. Holliston Avenue 
Pasadena 

6022 Monte Vista Street 
Los Angeles 

614 N. Electric Avenue 
Alhambra 

145 S. Catalina Avenue 
Pasadena 

R. D. No.1, Box 490 
Pasadena 

1703 Milan Avenue 
South Pasadena 

517 Rosemont Street 
Los Angeles 

1294 E. Colorado Street 
Pasadena 
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SOPHOMORE CLASS-Continued 

Name and Home Address Course Local Address 

PAYNE, LEONARD BAILEY E. 1134 Division Street 

Chino, California Pasadena 

PENCE, RICHARD H. Ch.E. 769 S. Los Robles Avenue 
Denver, Colorado Pasadena 

POWERS, MYRON V. C. 430 N. Catalina Avenue 

Pasadena Pasadena 

PRIDDY, RUSSELL J. E. 1845 Santa Maria Avenue 
Los Angeles, California Los Angeles 

PULS, JOHN HAROLD M. 144 S. Chester Avenue 

Yucaipa, California Pasadena 

RAMSEYER, GEORGE N. C. Dormitory 

Gardena, California Pasadena 

Ross, MAURICE BURSK E. 376 S. Wilson Avenue 
San Diego, California Pasadena 

ROTH, LAWRENCE PAUL M. Box 569 

San Gabriel, California San Gabriel 

RUSSELL, MILLARD JA~ Ch.E. Dormitory 
Hollywood, California Pasadena 

SCHOFIELD, STANLEY T. M. Dormitory 
Gardena, California Pasadena 

SCHONBORN, ROBERT JOHN Eng.Ee. 96 N. Bonnie Avenue 
Pasadena Pasadena 

STARR, EDWARD J., JR. M. Dormitory 

Long Beach, California Pasadena 

STAUFFER, LEO MAYNARD E. 371 S. Catalina A venue 
Pasadena Pasadena 

S'roRMs, CHARLES ARBA E. 350 N, Holliston Avenue 
P((uldena Pasadena 
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SOPHOMORE CLASS-Continued 

Name and Home Addre., 

STOUDT, FRANK LEONARD 

Pomona, California 

Course Local Address 

C. Dormitory 
Pasadena 

STOUTENBURGH, PAUL PROSSER Ch. 233 S. Los Robles Ave. 
Norwalk, Ohio Pasadena 

STRATFORD, JOHN PAUL E. .·~.54 S. Catalina Avenue 
Los Angeles, California Pasadena 

THOMAS, PAUL H. C. 1145 Steuben Street 
Ban Diego, California Pasadena 

THOMPSON, WILFRED GREGG 
Hemet, California 

TIMMONS, COLIN WILLIS 
!-os Angeles, California 

TOWERS, JOHN LESLIE 
Hollywood, California 

TRACY, HAROLD FRED 
Whittier, California 

TRACY, WILLARD HARMON 
Hollywood, California 

TUTHILL, EDWARD H. 
Pasadena 

V AN PELT, RICHARD A. 
Glendale, California 

VESPER, KARL CONRAD 
Alameda, California 

WALKER, CHARLES PERRY 
Los Angeles, California 

WEISEL, ZEN AS 
Los Angeles, Califomia 

Phy.E. 

Eng. 

E. 

M. 

Ch.E. 

M. 

Ch.E. 

E. 

E. 

M. 

331 S. Lake Avenue 
Pasadena 

Dormitory 
Pasadena 

89 S. Catalina Avenue 
Pasadena 

Dormitory 
Pasadena 

5333 Loma Linda Ave. 
Hollywood 

309 N. Los Robles Ave. 
Pasadena 

417 Central Avenue 
Glendale 

801 S. Union Street 
Los Angeles 

1257 N. Normandie Ave. 
Los Angeles 

739 West A venue 66 

Los Angeles 
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SOPHOMORE CLASS-Continued 

Name and Home Address 

WEITEKAMP, ELMER JOHN 

San Diego, California 

Course 

M. 

WHITING, ROBERT MACKENZIE M. 

South Pasadena, California 

1VILLIAMS, SANFORD J. E. 

Los Angeles, California 

~TILLIS, RAYMOND H. Ch.E. 

Los Angeles, California 

WILSON, RALPH C. E. 

Los Angeles, California 

WOODS, HUBERT K. Ch.E. 

Glendale, California 

WOODS, ROBERT E. C. 

Pasadena 

WRESTLER, ORA L. Ch.E. 

Corona, California 

Local Address 

Dormitory 

Pasadena 

1315 Fair Oaks Avenue 
South Pasadena 

2219 S. Gramercy Place 
Los Angeles 

Dormitory 
Pasadena 

1714 Santa Maria Avenue 
Los Angeles 

122 W. Milford Street 
Glendale 

914 Boston Court 
Pasadena 

Y.M.C.A. 
Pasadena 

FRESHMAN CLASS 
Name and Home Address Course 

ACRES, LAWRENCE HOBBS Ch.E. 

Los Angeles, California 

I\MOS, GERALD A. Ch.E. 

El Monte, California 

ANDERSON, KENNETH BRIGGS Eng. 

Cm·onado, California 

ASHLEY, CHARLES E. E. 

119 Lincoln Avenue 
Anaheim, California. 

Local Address 

125 N. Ridgewood Place 
Los Angeles 

1042 Del Mar Street 
Pasadena 

533 S. Hudson Avenue 
Pasadena 

80 S. Catalina A venue 
Pasadena 
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FRESHMAN CLASS-Continued 

Name and Home Addre . ..:; ... 

ATHER'rON, TRACY LEoN 

Los Angeles, Califorllia 

Cuurse 

ATKINSON, CLAYTON BEALE C. 
South Pasadena, California 

BARCUS, EVERETT DALE E. 

Bell, California 

BARGER, aRLO GUSTAV Ch.E. 

Hemet, CalifOl'nia 

BARTON, EARALD HUGH E. 
Pasadena 

BAXTER, W AunEN P. Ch.E. 
, Pasadena 

BECK, HAROLD RUDOLPH E. 

Oxnard, California 

BEESON, MARTIN LYNN E. 
Pasadena 

BELL, STANLEY AU'RED M. 
'Claremont, California 

BENDER, JOHNH. eh.E. 

'Glendale, Californin 

BLACKBURN, ARNOJ.D C. 
Pasadena 

BLACKBURN, JOHN FRANCIS eh. 
Hollywood, California 

BONNETT, ALFRED BATES E. 
Riverside, Californ{a 

BRANSCOMBE, ORAN GALLOUPE M. 
Ea,rtle Rock, California 

Local Addr.,. 

Dormitory 
Pasadena 

911 Fair Oaks Avenue 
South Pasadena 

R. F. D. 2, Box 611 
Los Angeles 

1134 Division Street 
Pasadena 

709 Locust Street 
Pasadena 

700 First Street 
Pasadena 

Dormitory 
Pasadena 

70 N. Bonnie Avenue 
Pasadena 

1164 Steuben Street 
Pasadena 

,to7 Cameron Place 
Glendale 

2100 Garfield A venue 
,Pasadena 

I7l!!~. Gardner Street 
Hollywood 

1170 Steuben Street 
Pasadena 

151 College View Ave. 
Eagle Rock 
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FRESHMAN CLASS-Continued 

Name and Home Address Course 

BROADY, LAURENCE CARl. :\1. 
Garden Grove, California 

BURTON, ALLEN WILLIA1\I C. 
L08 Angeles, Califm'nia 

CA1\IPBELL, DANIEL MCPEAK Ch.E. 

Burbank, California 

CARR, JOHN E. 

South Pasadena, California 

CLARK, JOSEPH E»WARD 

Los Angeles, Califm'nia 
Ch.E. 

CLARK, REX SCRIPI'S 

Pasadena 

CORNELISON, EDWARD DAR'IT C. 
South Pasadena, California 

DE REMER} EDGAR MERTON 

San Fernando, California 

DICKSON, CARL WHITING 

San Bernardino, California 
E. 

DICKSON, GLENN COLLINS 

'fflarshallto'Wn, Io'Wa 
eh.E. 

DINSMOOR, DONALD MCGREGOR 

El Monte, California 

DORRESTEIN, EDWARD EMILE 

Los Angeles, California 

DREYER, WILLIA1\I C. 

Glendale, Californilt 

DUNCAN, SYDNEY FORD 

H oll.1l'Woocl, California 

M. 

Loeal Add re •• 

435 S. Lake A venue 
. Pasadena 

207 S. Catalina A venue 
Pasadena 

Dormitory 
Pasadena 

70 Monterey Road 
South Pasadena 

1158 Warwick A venue 
Los Angeles 

990 S. El Molino Avenue 
Pasadena 

2025 La France Avenue 
South Pasadena 

Dormitory 
Pasadena 

293 S. EI Molino Avenue 
Pasadena 

652 N. Marengo Avenue 
Pasadena 

Box 373 
EI Monte 

438 Oakland A venue 
Pasadena 

232 Cedar Street 
Glendale 

Dormitory 
Pasadena 



\ 
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FRESHMAN CLASS-Continued 

Name and Home Address Course Local Addres. 

ECXERJlUNN, CARLTON HERMAN E. 

Covina, California 

EVANS, E. CLOYES 

Pasadena 
Eng. 

FARNHAM, HAROLD H. Ch.E. 

South Pasadena, California 

FENNER, LAWRENCE GILBER'I' E. 

Long Beach, Califomia 

FREEMAN, HUGH BARTON ~I. 

Glendale, California 

FULWIDEIt, ROBERT 'Vn,LIAM Eng. 

Pal!adena 

GANDY, ELMER HAROI,D E. 

Pasadena 

GARVER, OLIVER BAILEY G. 
Hollywood, CalifOl'n in 

GOLDSMITH, MORRIS C. 

Hollywood, CalifOl'nin 

GOODHUE, ~OWARD WUI,IA'>I C. 
Hemet, California 

GOULD, ALBERT SUMNER E. 
Pasadena 

GRAHAM, HAROLD EJoVIN (;. 

Pomona, California 

GROAT, FRED JEREl\IIAH G. 
Whittier, California 

HALL, LAWRENCE Wn,LJ.or E. 
PUllUdena 

Dormitory 
Pasadena 

192 E. Villa Street 
Pasadena 

1122 Hope Street 
South Pasadena 

Y.M.C.A 

Pasadena 

417 Doran Street 
Glendale 

768 N. Fair Oaks Ave. 
Pasadena 

1260 N. Hudson Avenue 
Pasadena 

18137 Cahllenga Avenue 
Hollywood 

Dormitory 
Pasadena 

Dormitory 
Pasadena 

·tR3 E. Walnut Street 
Pasadena 

(il Stevenson A venue 
Pasadena 

H94 S. Michigan Avenue 
Pasadena 

665 Galena A venue 
Pasadena 
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FRESHMAN CLASS-Continued 

Name and Home Address 

HART, GEORGE WHITEFlEI,D 

Los Angeles, Califonlill 

HENDERSON, WILLn: 

Alpine, Term .• 

COl1r~e 

E. 

E. 

HERTENSTEIN, ·\\'ESLEY CHARI.ES C. 
Azusa, Califol'nia 

HICKOX, ALBERT GEOllGE Eng.Ee. 
Long Beach, Califm'lIia 

HILL, BYRON ARTHUR E. 

Barstow, California 

HOAK, EDWARD WARREN 

8cuth Pasadena, Califonlia 

HODGE, BEN, JR. 

Redland .• , California 

HOVAGHIMIAN, HIGHG 

FowlM', California 

HOWLAND, JAMES I. 
Pasadena 

E. 

G. 

C. 

E. 

HOYT, JONATHAN 

Berkeley, California 
Ch.E. 

HUMPHREYS, CHARLES JOHN E. 

Los Angeles, Californict 

HUTCHINSON, GLENN WALI.ACE :\1. 

St. Loui .• , Mi .• souri 

JOHNSON, FRANK KENNETH E. 
South Pa.wdena, (jaTifo/'lIirt 

KILLGORE, JASON SJGSBEE 

Glendale, California 
E. 

Local Addre •• 

624 E. Avenue 60 
Los Angeles 

Dormitory 
Pasadena 

447 A:msa Av .. nue 
Azusa 

331 S . .Lake A venue 
Pasadena 

240 S .. Michigan A venue 
.Pasadena 

1721 Bushnell Avenue 
South Pasadena 

Dormitory 
Pasadena 

;l~ S. Raymond Avenue 
Pasadena 

510 S. Madison A venue 
Pasadena 

Dormitory 
Pasadena 

3214 Baldwin Street 
Los Angeles 

1352 W. 59th Street 
Los. Angeles 

1729 Hope Street 
South Pasadena 

89 S. Catalina A venue 
Pasadena 
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FRESHMAN CLASS-Contiitued 

Name and Home Address Course 

KINGilBURY, WILLIAM STEPHEN, ,JR. 

Sacramento, Californict C. 

KNOWLES, COYLE M. 
L08 Angeles, California 

KREAGER, CLARENCE B. C. 

Pomona, California 

LANDAU, MAURICE Ch.E. 

L08 Angeles, Califorlli(l 

LANGDON, RALPH E. 

Los Angeles, California 

LEISHMAN, JOSEPH WINTHROP M. 

Pasadena 

LETER, EABL ALEXANDER M. 

Los Angeles, Californi(l 

LEWIS, ERNEST DEMPSEY E. 
Turlock, California 

LIDDELL, ORVAL EUGENE 

Los Angeles, Californict 

Loop, REX LEE Ch.E. 

Los Angeles, California 

LOSEY, THEODORE CliAPIN M. 
South Pasadena, California 

LOWNES, EDWARD DATESMAX 

Redlands, California 

:\f.U.TBY, CLIFFORD WILLIA~[ 

Santa Paula, California 

:\IARTIN, HARLAN GETTY 

Perris, C(llif01'11ia 

E. 

E. 

Local Address 

Dormitory 
Pasadena 

123 W. Avenue 52 
Los Angeles 

145 S. Catalina A venue 
Pasadena 

4023 Sunset Drive 
Los Angeles 

4138 Oakland Avenue 
Pasadena 

491 N. EI Molino Ave. 
Pasadena 

2230 W. 31st Street 
Los Angeles 

394 S. Michigan Avenue 
Pasadena 

Dormitory 
Pasadena 

8825 Cedar Street 
Los Angeles 

1021 Magnolia Street 
South Pasadena 

Dormitory 
Pasadena 

Dormitory 
Pasadena 

940 Del Mar Street 
Pasadena 
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FRESHMAN CLASS-Continued 

Name and Home Address Course 

MCCARTER, HAROLD E. 
Los Ange/es, Califomia 

MCCARTER, KENNETH CARNES C. 
Los Anrfeles, California 

McKINNEY, WILLIAM HAROLD :VI. 

Los Angeles, California 

McREYNOLDS, LESLIE NAVE C. 
Glendale, California 

MERCEREAU, J AMES TIMOTHY E. 
H oltvil/e, California 

MICHAEL, ARTHUR F. Eng. 
Los Angeles, California 

MITCHELL, HERBERT H. Ch.E. 

Pasadena 

:VII'l"rELHOLTZ, ~lIr:roN ANDlmw E. 
Pa.wdena 

MOODY, MAX WASHINGTON C. 
Santa 'iJ[onica, Califomia 

MORIKAWA, FRED MASATO E. 
Ontario, California 

MORRELL, DONALD FRANCIS Eng. 
Los Angele.~, California 

Local Address 

1099 Chicopt'e Street 
Pasadena 

1099 Chicopee Street 

Pasadena 

2621 X. Workman St. 
Los Angeles 

394 S. Michigan Avenue 

Pasadena 

160 S. Michigan Avenue 

Pasadena 

3422 Merced Street 

Los Angeles 

533 S. H nelson A venue 

Pasadena 

1671 Locust Street 

Pasadena 

a94 S. :VIichigan Avenue 

Pasadena 

91,7 E. California Street 

Pasadena 

a.s,t S. Cabtlina Avenue 

Pasadena 

::\IORTIMER, GODFREY GOOLD Phy. E.. 127 ?'r. :VIadison Avenue 

Pasadena Pasadena 

:VI OSH ER, GEORGE Mn.l.s :\1. 334 Oakland A venue 

Pomona, Califo!"?lin 

MOYSE, HOLLIS' WEAVER 
G/P1Idale, Califol'1/in 

Ch.E. 

Pasadena 

593 E. California Street 

Pasadena 
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FRESHMAN CLASS--Continued 

Name anu Home l\ddre.-;~ COllr."t: 

MUNSON, SPENCER Ml:NROE E. 

Pasadena 

NARUSHDIA, FRANK TAKIl':O :'II. 
Fresno, Californict 

NEWTON, ALFRED ARTHGU eh.E. 

Venice, California 

NOBLE, 'VILFRED CII. 

Pasadena 

PARDEE, LYALL ALFRED E. 

Long Beach, Califorllia 

PEFFER, ROBERT ELLWOOD Ch.E. 
Los Angeles, Califomia 

PENNY, CHARLES SIDNEY 

San Gabriel, California 

PICKETT, ARTHUR GORDON 

Pasadena 

PINE, FRANK 

Redlands, Oalifornia 

PIPER, JOHN WILLIAM, JR. 

Los Angele8, California 

PLETSCH, THEODORE LUVEUNE 

Pasadena 

POPE, HAROLD FRANK 

Yucaipa, Cali/ornitt 

POWERS, FRANCIS PAUl, 

Pasadena 

PRICE, JOHN BRUFF 

Pasadena 

E. 

G. 

C. 

E. 

Ch. 

c. 

:'II. 

E. 

Local Address 

571 N. Madison Avenue 
Pasadena 

338 E. Fourth Street 
Los Angeles 

394 S. Michigan Avenue 
Pasadena 

33·l K Euclid Avenue 
Pasadena 

209 S. }Iichigan Avenue 
Pasadena 

10.55 W. 31st Street 
Los Angeles 

Houte 2 
San Gabriel 

1801 N. Hill Avenue 
Pasadena 

Dormitory 

Pasadena 

658 W. 27th Street 
Los Angeles 

140 Berkeley Street 
Pasadena 

lH S. Chester Avenue 

Pasadena 

,t30 N. Catalina Avenue 
Pasadena 

.(ib Highland Street 
Pasadena 



160 CALIFORNIA INSTITUTE OF TECHNOLOGY 

FRESHMAN CLASS-Continued 

Name and Home Address Course Local Addre .. 

PUNTON, CHARJ.ES ""ESJ.EY E. 326 S. Los Robles Ave. 

Pasadena Pasadena 

PURSEL, LOUIS DALE F 50:! Jackson Street 

Pasadena Pasadena 

RIDGWAY, ROBERT S'rYLES :\1. 394 S. Michigan Avenue 

Pasadena Pasadena 

ROSE, ERNEST MORTON C. 3-i05 Dayton Avenue 

Los Angeles, Califol'nia Los Angeles 

Ross, JOHN M. eh.E. (j8 N. Los Robles Ave. 

Knoxville, Tennessee Pasadena 

Ross, LJ;:ONARD WIK01'F Ch.E. 376 S. Wilson A venue 

San Diego, California Pasadena 

SANDERS, ELMORE J. E. 119 N. Third Street 

Alhambra, California Alhambra 

SCHLEGEL, GLENN MARCUS ;\1. Dormitory 

Los Angeles, California Pasadena 

SCOTT, CEDRIC LEVI E; 100 N. Mentor Avenue 

Pasadena Pasadena 

SELLERS, DOUGLAS E. 139 N. Chester Avenue 

Pasadena Pasadena 

SETTLES, HENRY LESLIE }1. 1335 E; 40th Street 

Los Angeles, California Los Angeles 

SHAFf'ER, CHARLEY L, E. 1294 E; Colorado Street 

Pomona, California Pasadena 

SMITH, EUGENE WOOD E; 163 S. Catalina Avenue 

Fallbrook, California Pasadena 

SMITH, HARLAN YAGER G, 253 Cata'lina A venue 

Van Nuys, Californi" Pasadena 
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FRESHMAN CLASS-Continued 

Name and Home Address 

S~nTH, W ALSTEIN 

Juneau, Alaska 

SPRINGER, HAROLD ORl\IISTOX 

Los Angeles, California 

SQUIERS, WILLIS LESLIE 

Venice, California 

STALEY, CLAIR VAN ME~'ER 

Glendale, CalifOl'nia 

Course 

G. 

G. 

eh.E. 

STERN, CLEMENT BERNHARIJ E. 
San Diego, Californirt 

S'l'OKES, EDWARD CLIFTON E. 

Ramona, California 

S'l'ONE, GEORGE BAGDASAR E. 

San Gabriel, California 

STUDEBAKER, EARL V. G. 

Ontario, California 

TAGGARD, ALFRED JAMES Phy.E. 

Brooklyn, New Y O1'k 

TELLWRIGHT, FRANK DOUGI.AS 

Los Angeles, California 
E. 

THAYER, EDWIN FORCE 

Pasadena 
Eng.Ec. 

THOMPSON, WAI,TER KNIGHT 

Los Angeles, California 

UNTHANK, MERLE R. 
Pasadena 

\V AITE, ARTHUR MILO 

O,iai, California 

E. 

Ch. 

c. 

Local Address 

1122 Division Street 
Pasadena 

Dormitory 
Pasadena 

392 S. Michigan Avenue 
Pasadena 

344 Salem Street 
Glendale 

139 S. Catalina Avenue 
Pasadena 

163 S. Catalina A venue 
Pasadena 

R. F. D. 1, Box 78 
San Gabriel 

141 S. Michigan Avenue 
Pasadena 

1407Y, Maple Avenue 
Los Angeles 

1820 S. Kingsley Drive 
Los Angeles 

651 S. Pasadena A venue 
Pasadena 

551 S. Oxford A venue 
Los Angeles 

279 Parke Street 
Pasad~na 

18.5 S. Lake Avenue 
Pasadena 
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FRESHMAN CLASS-Continued 

X ame and Home Address Course Local Address 

"TAKEl\IAN, CARROL M. E. 1413 Edgemont Street 
Los Angeles, California Hollywood 

"TALDO, CORJS"ELIUS THORJS"TOS E. 585 San Raphael Ave. 
Pasadena Pasadena 

WARREN, HARRY L. C. ·U51 Halldale Avenue 
Los Angeles, California 

WATSON, HOWARD HINMAN 
Pasadena 

WEAVER, FRED ELMER 
Whittier, Califo1'nia 

. 'V HALEY, KENNETH LEROY 
Glendale, Califomia 

E. 

WHITE, DAN}'OR'l'H Eng.Ee. 
L08 Angeles, California 

ZELLER, EARL FRANKI,IN 
L08 An.qe/ea, Cafifornia 

eh. 

SUMMARY 

Graduate Students 
Seniors .c .•.. 

Juniors 
Sophomores 
Freshmen 

Total Registration 

Los Angeles 

1260 N. Hudson Avenue 
Pasadena 

394 S. Michigan Avenue 

Pasadena 

:!3:J N. YlalTland Ave . 
Glendale 

DorIllitory 
Pasadena 

256 S. Michigan Avenue 
Pasadena 

15 

........... 46 
90 

106 

...... 138 

.:3!)5 
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OFFICERS OF THE ALUMNI ASSOCIATION 

FRITZ WILHELM KARGE, '18..... . ............................... Preaident 
GENE BRYANT HEYWOOD, '18...... . ........................ Vice-President 
EARL MENDENHALL, '18....... . .... .Becretary-Treasurer 
JOSEPH ANDREW BEATTIE, 'lLAlumni Editor, "California Tech" 

Following are the alumni from the beginning: 

1896 

GEOlIGE FIIANCIS DOTY, A.B ................................... 1.€OO TaylOi' Street 
SdnFmnlJisco, California 

Accountant 

DLU''l'HA l\lAY HAYNES, A.B ............. 310 North Francisco Avenue 
Redondo Beach, California 

[A.B., Leland Stanford .Tunior University, 1905.] 
Teacher of Physics and Chemistry, Redondo Union 

High School. 

1891 
.TOSI'PH GRINNE!.L, A.B ....................................... 2811 College Avenue 

Berkeley, California 
[A.M., Leland Stanford Junior University, 1901; Ph.D., 1913.] 

Director Museum of Vertebrate Zoology, Professor 
of Zoology, University of California. 

1898 

Hoy BEEDE BI.ACKMAX, A.B ......................... Dagupan, .. Pangasinan 
Philippine Island. 

Private Surveyor. 

FRAXK BAI.IlWIN JEWET'l', A.B ................................. 463 West Stl'eet 
New YOI'k City 

[Ph.D., University of Chicago, 190~.] 

Chief Engineer, W·estern Electric Company, Inc. Member 
National Academy of Sciences. Member of the State De­
partment's Special Committec on Submarine Cables. Trus­
tee of the Engineering Foundation. 
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1900 
IRVING CHESTER HARRIS, A .B •••..•••.•.•. 1216 Hollingsworth Building 

LOB Angeles, Oalifornia 
Cone & Harris, Consulting Engineers. 

ALBERT OJ.SEN, A.B .................................................................. Decea'od 

1901 
LEONARD Eo DAVIDSON, B.8 ................................... 30&3 Deakin Street 

Berkeley, Oaliforni~ 
Instructor in Manual Training, San 

Francisco City Schools. 

190" 
I{IRK WORREJ.L DYER, B.S .................... " ....... OI·omwell,Oonnecticut 

[S.B., Massachusetts Institute of Technology, 1907.] 
President and General Manager, Frisbie Motor Co. 

JAMES MASON GAYLORD, B.S ......................... 412 Tramway Building 
Denver, Oolorado 

[S.B., Massachusetts Institute of Technology, 1907.] 
Electrical Engineer, United States Reclamation Service. 

MAUDE LOUISE NICHOLSON, B.5' ........... 1041 North Hudson Avenue 
Pasadena,Oalifornia 

1903 
RICHARD 'WOOLSEY SHOEMAKER, B.S ................... 14 Sansome Street 

San Ji'l'ancisco, Oalifornia 
Engineer of Distribution, Great \Vcstcrn Power Company. 

190.J, 
J AMES LOUIS BEARD~I.EY, B.S .................................. , .. , ............ Deceasod 

HENRY CHESTER MCCUTCHAN, B.S ........... cjo The Ohio Brass 00. 
Mansfield, Ohio 

Statistical Engineer, High Tension Division, Ohio Brass Co. 

1906 
.fOHN CI .. ARENCE GAYl.ORIl, B.S ... .... ,1120 J[eridian Avenue 

South Pasadena, Oalifol'niu 
[S.B., Massachusetts Institute of Technology, 1908.) 

Electric'al Designel', Enginecring Department, Southern 
California Ellison Co. 
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EOOAR SCllUYI.En MAXSON, n.s ........ ____________________ : ____ .. R. F. D. No. f 
Whittier, California 

Electrical Engineer, Southern California Edison Company. 

FRANK EDWARD NORTON, B.S .. __ .. ____ ........ ______ .. ____ .Taft, California 

HILDA WOOD, B.S. (MRS. JOSEPH GnINNELL) ______ ........ 2811 Col/ege 
Avenue, Bel'keley, California 

[M~S., University of California, 1913.] 

1901 
J Al\IES Cor.LINS MU.LER, B.S. ____ .. ____ Edmonton, A tberta, CQ.1wda l 

. [A:M., Columhia Unh'crsity, 1910; Ph.D., 1911.1.] 
. Chief Inspector of Schools and Director of Technical 

Education, Province of Alberta. 

RAFAEL PIMENTEL, JR., B.S. ____________ .... Calle del Seminario, No.8 

Mexico City,Mexico 
Consulting Engineer. 

NEW FOUNDATION 

1911 
HAROLD CURTIS HII.I., B.S. ____ •. __________ .•.• __ ..••. 126 Parkwood Boulevard 

Schenectady, New York 
Engineering Sales, International General Electric Company. 

STANLEY MORTON LEWIS, B.S. ____ •... ____ . ______ .ll0l Packard Avenue 

Fort Wayne,Indiana 
Foreman, Automatic Transformer Coil Winding Depart­

ment, General Electric Company. 

nOYAL VIS-CENT WARD, n.S. __________ . ____________________ .lVest Tenth Stl'eet 

Upland, California 
Rancher. 

191:2 

BENJAMIN FERGUSON, B.S • . 1'/0 Arizmla Cm'poration Commiaaioll 
Phoenix, A riz07la 

Eng-ineer, A rizona Corporation Commission. 
----

I Latest available information (1920). 
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NORMAN EGBERT' HUMPHREY, B.S .... . .. 514 Azusa AvenulJ 
Azusa, Oalifornia 

JOHN DODGE l\hRRIF'IEI.D, B.S •... . ........... 1811 Ottowa Drive 
Erie, Pennsylvania 

Chief Engineer, Reed Manufacturing Company. 

FRANK CURT MILLER, B.S ..................... 1025 North Olive Avenu6 
Burbank, California 

City Engineer, Burbank. 

1913 

RAY GERHART, B.S .............................. .................... 510 Mills Building 
El Pallo, Ter1!a. 

Manager, EI Paso Office Worthington Pump and Machin­
ery Corporation. 

CHESTER RAYMOND HOVEY, B.S •.................•..•••. 817 Monterey Road 
Sou1h Pasadena, Oalifornia 

General Contractor. 

LOUIS JACOB KOCH, JR., B.S ... . ....... 2117 East Fourth Street 
LO$ Angeles, Oalifornia 

Engincer and Estimator, Thomas Hayerty Company. 

RAI.PH WILLARD PARKINSON, B.S ................. 113 Waverly Place 1 

. Schenectady, New York 
Electrical Engineer. 

HERBEItTSIDNEY 'Voon, B.S .................................... Perris,Oalifornia 
Local Superintendent, Southern Sierras Power Company. 

1914 
\VILLIAM FINLAW AYAIIS, B.S ......................................... 6 Oak StrelJt 

Salem, New J eTley 
Treasurer, Ayars Machine Company. 

EVERETT SOUTHWORTU GARDINER, B.S ..... 2245 Sierra Madre St"lJet 
Pa8adena, California 

HENRY BERNHARDT GERCKENS, B.S ....... 112 TV est Thirty-seventh 
Place, Los Angeles, Oalifornia 

Machine Designer, Llewellyn Iron Works. 

lLatest ayailable information (1920). 
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YIRGII, FRANKLIN MORSE, B,S .................. . 

Rancher. 

167 

.. Route 1, Bow 189 
Hynes, California 

WALTER LAMP NEWTON, B.S ............. 920 Citizens National Bank 
Building, Los Angeles, California 

Consulting Industrial Engineer. 

ALBERT WILLlAl\[ WELLS, B.S ........................ 833 Lincoln Avenue 
Schenectady, New York 

Engineer, General Electric Company. 

GUY DEWIT'r YOUNG, B.S .. ........................ 701 South Siwth Street 
Alhambra, California 

Electrician, Standard Oil Company. 

1915 

HAROLD AI,SWOR'l'H BLACK, B.S ............... 506 Seventeenth Street 
Huntington Beach, California 

Instructor, Automobile Repairing, Athletics. 

HOBER'r ARNOLD WILLIAM BULTMANN, B.S ... I011 Pacific Avenue 
Los Angeles, California 

Leading Draftsman, Manufacturing Department, Union 
Oil Company. 

EARL ANDREWS BURT, B.S . ....................... 1lIP Melldocillo Street 
Altadena, California 

District Engineer, Los Angel~s County Road Department. 

RAYMOND FULLER CAU" B.S .... . ............. 716 Oak Street 
Pasadena, California 

Assistant Professor of Physical Education, California 
institute of' Technology. 

HAYMOND OSGOOD CATLAND, B,S.............. .. ... 'Tulsa, Oklahoma 
Chief Engineer and Plant Superintendent, McEwen 

Manufacturing Company, 

VERNE DONALD EUTOTT, B.S ............ 136 South lVilson Avenue 
Pasadena, California 

Electrical Engineer. 
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ROBEll'!' SINDORF FERGUSON, B.S .. . ........... 6611. Thorne Street 
Los Angeles, California 

Electrical Engineering Department, Goodyear 
Rubber Company. 

WILLIAM MOWRY HOUIES, B.S ..................... U520 Kenwood Avenu~ 
Chicago,lllinoil 

Chief of Inspection, the Edwards Valve iand 
Manufacturing Company. 

HERBERT BRAYTON 1101.'1', B.S ............................. 012 flaT/'ison Street 
Porterville, California 

'\'ith Santa Fe Railway Company. 

CHARLES HERBERT WILCOX, B.S ............ 1563 San Pusqual St1'eet 
Pasadena, California 

1916 

ROBERT NORMAN ALLEN, B.S .............. .............................. Camp 32 
Big Creek, California 

Engineer with Southern California Edison Company. 

MAX HOWARD CARSON, B.S.. . ................. 25 Capitol Building 
lIono/uill, Terri/orYof Ilawaii 

Office Engineer, United States Geological Survey, 
'Vater Resources Branch. 

BERNARD ELTON CHAMBERLAIN, B.S ......... San Diego Army and 
Navy Academy, Pacific Beach, California 

Instructor in Sciences and Mechanical Drawing. 

JESSE WILLIAM MONROE Du MONO, B.s ..... Apt. 406,1920 S Streel 
Washington, D. C. 

[M.S . .in E.E., Union College, 1918.] 
Electrical Engineer, Bureau of Standards. 

VERDINE ELLSWORTH FARMER, B.S ..................... Chicago, Illinois 
Construction Foreman, General Electric Company. 
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TOM JOHNSON HARRIS, B.S •........................ ............. Lyons, France 

KENNETH WHITING RICH, B.S ............................... 1930 First Street 
Bakersfield, California 

Instructor, Kern County High School. 

HAROI.D EMERSON SHUGART, B.S .... : ...... 1# South Gramercy Place 
Los Angeles, California 

Engineer-Draftsman, Southern California Gas Company. 

1917 

ALEXANDER ASKENASY,B.S .......................... 2229 Second Street l 

San Diego, California 
Assistant Manager, Standard Canning Company. 

CLARK EDWARD BAKER, B.S ... . .............. 116 Waverly Drive 
S('henectady, New York 

Electrical Engineer, Railway and Traction Engine 
Department, General Electric Company . 

• JoSEPH ANDREW BEATTIE, B's ... 1528 Poinsettia Place, Hollywood 
Los Angeles, Calif01'nia 

Experimental Engin~er, Standard Oil Company, EI Segundo. 

ARCHIE REED KEMP, B.S ........................................ 463 West Street 
New York City 

[M.S., Throop College of Technology, 1918] 

Research Chemist, Western Electric Company. 

HARRY PENDLETON MEYER, B.S ......... 327 East Sixty-first Street 
Los Angeles, Califomia 

Electrician. 

EZRA DAVIS MOSHER, B.S ...... 

Rancher. 

. ... R P. D. No.2 
Ontario, California 

FRED LLOYD POOLE, B.S.. . ..... 25/J South Michigan Avenue 
Pasadena, Californiet 

[:\1.S., Union College, 1919.] 
Instructor, California Institute of Technology. 

l~atest ayailable information (1920). 
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}tOY THO~IAS IbcHAlIllS, B.S. . .. 1149 East lVilletta Street 
Phoenix, Arizona 

Electrical Engineer, Pacific Gas and Electric Company. 

SIDNEY RICKEY SEARL, B.S ... . ....... Room 23, City Hall 
Los Angeles, Califomia 

Assistant Engineer, Board of Public Utilities, 
City of Los Angeles. 

CI.AUDE WEI.LIXGTON Sopp, B.S ...................... 207 Fedeml Building 
Pasadena, California 

Assistant Engineer, 'Vater Resources Branch; 
United States Geological Survey. 

ARTIIUR STERT, B.S ..... . ..Ji;27 Hamilton Bouleva1'd 
Detroit, Michiyan 

Ford :Vf otor Company . 

• TESSE PAUL YOUTZ, B.S .. ............. .InternaUonal General E1ectnc 
Company, Schenectady, New York 

[.YLS., Union College, 1919.] 
Engineer, Gencral Electric Company. 

April, 1918 
CLARK FUVEL AXDREWS, B.S....... . .... :c /0 Southern California 

Edison Company, Big Creek, California 
Transitman, Engineering Department, Southern California 

Edison Company. 

SAMUEL .• TONA'l'I1AN BRoAnwEu_, B.S .......... 5737 Dl'e.vel Avenue 
Chicago, Illinois 

Student, Ogden Sehoo\ of Physics, University of Chicago. 

STANLEY CROSSON CARNAHAN, B.S ..... 952 North Kingsley Drive 
. Los Anyeles, California 

Engineer Auditor, Board of Public Utilities, 
City of Los Angeles. 

MUNSON JULIUS DOWD, B.S ..................... Sunnyside, JVashin.gton 
Assistant Engineer, United States Reclamation Service. 

LOUIS FnJ:DEnJCK ESSICK, B.S ........................ ;,.' ....... .20S Union Street 
Schenectady, New York 

Testing Department, General Electric Company. 
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""LUAM R'CHAIID H.\ISSWOIlTII, :M.S .. ...... S6 Peterboro Street 
Boston, j}/assachusetts 

Graduate Student, ~Iass"chusetts Institute of Technology. 

KENNETH JOSEPH HARR'sox, B.S... .. ..... ,j:~7 SIa1lley Avenue 
Eagle Rock, California 

Engineering Department, Southern California Edison 
Company, Big Creek, California. 

GENE BRYANT HEYWOOD, B.S....... .. ..... Kern River No.3 
Smltllern Cct/l1omia Edison Company 

J( eJ'nville, Cct/ffomict 
Assistant Enginccr, Southern California Edison Company. 

GORDON Roy McDoNALD, B.S ... .. ....... 211 Union Street 
Schenectady, New York 

Electrical Engineer, General Electric Company. 

EARL MENDENHALL,B.S.... .. .... 1.14'; TV est Thirty-eighth Place 
Los Ange/es, California 

Electrical F:ngineN, United States Electrical Manufac­
turing Company. 

CLARENCE EMln:R~' NELSON, B.S ..... . ...... 120 Bl'Octdway 
New Y O1'k City 

Flow Meter Specialist, General Electl'ic Company. 

DONOVAN NUTT, B.S ..... .. ....... Box 113 
El Segundo, CaNfornict 

Chemist, Research Laboratory, Standard Oil Company, 
EI Segundo, Calif,ornia. 

FRANCIS MAYNARD PEASE, B.S ......... 664 S. Bonnie B1'ae Stl'eet 
Los Angeles, California 

Service and Claims Department, Western Electric Com­
pany, Los Angeles, California. 

NOEL AI.1-:XANDER PIKE, B.S, ... .. .. East PittsbU1'gh 
Pennsylvania 

.Mining Section, Industrial Sales Department, Westing­
house Electric and Manufacturing Company. 
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SAMUEL RASMUSSEN, B.S. 

Rancher. 

. ......... R. R. A. No. 102 
Kingsburg, California 

CARLYLE HOWE RIDENOUR, B.S..... . ..........•..... Coronado 
California 

Second Lieutenant, Aviation Section, U. S. A., stationed 
at Rockwell Field, San Diego, California. 

ALBERT KNOX SMITH, B.S .............. ...... 4820 San Rafael A'venue 
Los Angele .• , Californirt 

Chipron Stamp Company. 

RAJ.PH TOWER TAYLOR, B.S ................. 442 West Vernon Avenue 
Los Angeles, California 

Mechanical Engineer, Los Angeles Aqueduct Power Bureau. 

September, 1918. 

RETI.A AI.TER, B.S ........................... H otel Kalee, Shanghai, China 
Salesman, Anderson, Meyer & Company, Limited. 

CORI.ISS AHTHl'R BERCAW, B.S ....... ClovM· Club, Edgewood Park 
Pittsburgh, Pennsylvania 

Railway Sales Engineer, Westinghouse Electric and Man­
ufacturing Company, East Pittsburgh, Pennsylvania. 

FRANK RUSSELL CAPRA, B.S .......................... 1775 Albion Streett 
Los Angeles, Cal'ifornia 

.... ........... Box 135 
Trona, California 

Chemical Enginee~, American Trona Corporation. 

JOSEPH FUEDERICK HARTl.EY, B.S ..... 1104 Orange Gi'ove Avenue 
South Pasadena, California 

Chemical Engineer, Brininstool Company. 

EDISON RA WUNGS HOGE, B.S ..................... ;:Jlt. Wilson, California 
:Vlount Wilson Observatory. 

EUGENE HENRY hILER, B.S..... .. .......... Bakersfield, C(tliiornia 
Engineer, Producing Department, Stanrlard Oil Company. 

lLate~t available information (1920). 
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FRITZ WILHELM KARGE, B.S. . .. 102 NOI·th Gramm'cy Place 
Los Angeles, California 

In charge of Ch'i! Engineering Design and Field Surveys, 
Union Oil Company. 

H. DARWIN KIRSCHMAN, B.S ................................. Pahala, Hawaii 
(M.S., University of California, 1919.) 
United States Geological ~urvey, T. H. 

"'ILI,IAM AI,FRED KROUSS, B.S ......................... 5815 Rural Avenue 
Pittsburgh, Pennsylvania 

Engineering Department, General Electric Company. 

NEVIN Ross SHADE, B.S ............................. 1825 Santa Rosa Place 
Florencita Park, Los Angeles, California 

Chief Draftsman, Pipe Line Department, General Petro­
leum Corporation. 

NORTON ERVIN SILVERTHORN, B.S ..................... 1405 Hope Street 
South Pasadena, California 

Electrician, Southern California Edison Company . 

• JAMES P. STEELE, B.S ......................... Bow 11, Moneta, California 
Poultryman. 

ROBERT CARL STICHT, JR., B.S ....... BalfoUl·., Tasmania, Aust1'alia 
Mining. 

'VU,BER COVER THOMAS, B.S ............ 116 South Michigan Avenue 
j'asadena, California 

TICRNER "IU,IAM TORGERSON, B.S •. 

Schenectady, New York 
Student Engineer of Gent'rai Eit'ctric 'Yorks. 

CI.ARENCE ~ ORRIS WARD, B.S ... ..621 South Hope Street 
Lo.~ A1IrlelPR, CalifOl'nia 

Tt'chnicaI St'\'\' ice. 

:\1rn'oN "',HI,ACE WELDON, B's ... ............. 2055 Fletcher Avenue' 
South Pa,mdMw, CalifOl'nia 

CI!'rk, Wholesale Grocery. 
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191!) 

CLAli~:~Ct: '\L\I('l'I~ l:IJt:III{E, B.S ... ... 11:116 !::foul" X l!W Haml'shh'e 
Street, Los Angeles, Califol'nia 

Deputy County Sun'eyol', 

BRlceE BURSS, B.S.. . .......... .... ..f!1 South Ahnallsol' Street 
A lhambm, CalifQI'nia 

Experimental Department, Trumhle .\Ianufacturing 
Company. 

HEGlSAI,D COI~ES, B.S... . .... 917 Xorth Jlariposa Avenue 
Los Angeles, California 

Purchasing Agent, 'Yagner-"'oodruff Company, 

,TOI'IN JOSEPH HUBER, B.S, ... ... 120 -;y QI't1~ Center Btl'eet 
lJlesa, Arizona 

Superintendent of Construction, South Side Gas and 
Electric Company. 

\VAM'FoR WnJ.IAMS OGIER, ,JR., B.S ......... 147 East Walnut Street 
Pasf1dena, California 

Instructor, California Institute of Technology. 

1920 

HARTWICK MITCIIEU, BAIISES, B.S. ... 3361 Pourth Street 
San Diego, California 

Union Brick Company. 

PAUJ~ DAVID BAIl'rDN, B.S ......... _.. . .. 233 North Seville Avenue 
Huntington Pal'k, California 

Chemical Engineer. 

VIRGII~ HOLMES BEST, n.s. . ............... -- ... 432 Hamilton Street 
Schenectacly, New York 

Test Department, General Electric Company. 

WARREN L. BET'SCHLEIN, B.S ..... Lake Buntzen, Bl·itish Columbia 
Chemical Engineer. 

ALFIO BJSSTRT, n.s.... . ........ 417 Ullion Stl'eet 
Bcllwnect(J(/Y, N Vi<' Yor!.; 

Student En~ine('l', General Electric Company. 
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JA~IES HOBER'.L' BLACK, B.S.", ''''''''3;;;; Nurth Ellc/i(l Avenue 
Pasadena, California 

Assistant Traffic Chief, Home Telephone and Telegraph 
Company. 

GEORGE LEWIS CORY, B.S", "Young J1e,,'$ Christian "lssociation 
Yonkers, New Yod; 

Student, Otis Elevator Company. 

PAl:L :\E\OIAN CROSBY, n.s" "'"",,27 Sew[trd Place 
Schenectady, New York 

Test Department, General Electric Company. 

ItOSCOE GILKEY DICKINSON, Ph.D. ",510 South )}1aclison Avenue 
Pasadena, Cali/OJ'nia 

Heseal'ch Associate in Physical Chemistry, National Re­
search Fellow, California Institute of Technology. 

DAY EHRENFELD, :\1.S", , ,Chemical Laboratory 
Edgewood Aruna/, Edgewood, Maryland 

Associate Chembt, Research and Development Division, 
Chemical 'Warfare Service. 

ELBRIDGE AIXAII GOODHUE, B.S"", ,,34 School St-reet 
Burlington, VeI'mont 

(B.A., Amherst, 1917) 
Instructor in Chemistry, University of Vermont. 

HOWARD DOMER HOENSHEI., M.S"",, __ ,Fixed Nitrogen Resea-rch 
Laboratory, American Universit.y 

Washington, D. C. 
Chemist. 

ARRAlIAC>I LINCOLN HOLLINGER, JR., n.s., """JVasco, California 
Rancher. 

EnWARD VICTOR Hm.;NSELL, B.S.",' """""", __ 1502 Union Street 
Schenectady, New York 

Test Department, General Electric Company. 

THERON COLWELL HOUNSl:LL, B.S, ",, __ ,1;;02 Union Street 
Schenectady, New YOl'k 

Test Department, General Electric C0'!lpany. 
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HARVEY WALTER HOUSE, B.S .................. 516 South Lake Avenue 
Pasadena, California 

Machine Operator, Los Angeles Soap Company. 

WALTER ALLEN KEITH, B.S ......................... 1015 Premont Ave/we 
South Pasadena, Californict 

Assistant Engineer, Los Angeles County Roads Depart­
ment. 

JOHN CLARK LEWIS, B.S ..................... ........... PctCoima, CaUfOf'ni<t 
Draftsman, Moreland Motor Truck Company. 

HAROLD RALPH LINHOFF, B.S ...................... 818 Galena Avenue 
Pasadena, California 

Chemist, General Petroleum Company. 

FRANK REID MOSHER, B.S ............ ............ Suga'r Pine, Califo/'nia 
Timber Cruising and Surveying, Madera Sugar Pine 

Company. 

RUSSELL MORI,EY O'l'IS, B.S............ .. ..... 1286 Stevenson Avenue 
Pasadena, California 

Research Fellow in Physics, California Institute of Tech­
nology. 

IVAN LEROY PAYNE, B.S . ....... :2040 West l'wentY-l!ighth Street 
Los An.geles, California 

Fiske Teachers' Agency. 

\VILLLHf CJ~O'1'WOR'l'HY RENSHAW, B.S ....... Big Creek, Califo/',nia 
Assistant Cost Engineer, Big Creek Project, Southern 

California Edison Company. 

ROSCOE ROJ,LAND ROCKAl'IELIJ, B.S..... ...668 De/aware Avenue 
jJIHw(tukee, Wisconsi'll 

Student, \Vol'thington Pump and :VIachinel'y Corporation. 

)IARK ALBERT SAWY};R, B.S........ . .. ... /<:7 Seward Place 
Schenectady, New York 

student Engineer, General Electric Company. 
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DAVID FREDERICK Sl\lI'l'H, B.S ......... 112 North Catalina Avenue 
Pasadena, California 

Teaching Fellow in Chemistry, California Institute of 
Technology. 

DONALD DEWITT SMITH, B.S ........................ 12271 Sherman lVay 
Lankershim, California 

Assistant Engineer, Holmes & Sanborn, Engineers, 
Los Angeles, California. 

ROBER'l.' CARSON Sl\lI'l'H, B.S ................... . 

Research Chemist, Dunlop Tire and 

...... 14 Gallatin Avenue 
Buffalo, New York 

Rubber Company. 

HARRY PRENTICE ST. CLAIR, B.S ....................... 27 Seward Place 
Schenectady, New York 

Student Engineer, General Electric Company. 

GEORGE OTTO SUMAN, .In., B.S .. .................... "DIanley Apa-i"tments 
Bakersfield, California 

Assistant Resident Geologist, Associated Oil Company. 

ERNEST HAYWOOIl SWU"l', M.S .... .. .... 1122 Division Street 
Pasadena, California 

Instructor in Analytical Chemistry, California Institute 
of Technology. 

LLOYD ENSIGN TOWNE, B.S.... .. ........ fJ50 ;lIt. Pleasant Avenue 
Newark, New Jerse.'! 

Worthington Pump and Machinery Corporation . 

.JAl\IES RAYMOND '\'U"SON, B.S .... .. 604 lVest Olle Hundred and 
Twenty-fifth Street, New York City 

Research Physicist and Chemist, 'Vestern Electric 
Company. 

ROSCOE ERlIE'fT 'V OODBURY, B.S. ...403 ;y ortlt Gower Street 
L08 AngeZe8, California 

Traffic Inspector, Southern California Telephone and 
Telegraph Company. 
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