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GEORGE E. HAI.E, Sc.D., LL.D ..... 
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CHARJ.ES W. GATES ..... . 
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HENRY M. ROBINSON ..... . 
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Prospect Park. 
J OHK WADSWORTH ............ . 
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G. AI,I.AN HANCOCK ....... . 
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'VnJ,lAM C. BAKER ....... . 
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. .. 1918 
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San Diego. 
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T:niversity, 1909; M.A., 191B; :If-A., Harvard University, 1917. 

5.5 Xorth Euclid Avenue. 

'On leave, U. S. :\lilitary Service. 
zOn leave, Assistant Engineer, r. 8. TIeC'lanlaUon Service, 

Denver, Colorado. 
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Engineer, India-China Frontier, 1903-1906; Interpreter anr1 

'Appcinted to succeed :l<Iajor Leeds. 
'Appointed to succeed Captain Tyler. 
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Engineering 111enlbl!l", Burnla-China Frontier, 1~O()-l007; Civil 
and :\lining' I':ngineering work in Asia, Central and t;outh 
America. and L:nited States of "\merica, 1907-19H; Captain 
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Professor of Analytical Chemistry 

B.S., StateL:niversit;' of Kentucky, 1G07; Ph.D., y",le L:nivers\l~', 
J ~1(lg. Instl"Uetor, l~niversit:v of Virginia, 1909; Adjunct Pro­
j'(',sor, 1910; Associate Professor. 1912-1017. 

8H South Catalina An'nue. 

,V. HOW.\RD CLAPP, E.:\1. 
Professor of Mechanism and M,achine Design 

E.:.\1.. l'niversit;· of Minnesota, 1901. Instructor in "Iathematics, 
:lTaealester College, 1897-1898. Superintendent ancl Design­
jng' Engineer, Sherman Engineering Company. Sal t Lakp 
Cit)·, 1905-190D; Superintendent, ~evada-Goldfielr! Reduction 
Com pan;'. Goldfielcl, Xevada, 1909-1910. 

95 South sTentor A "('1111(' . 

• T.DrES EnGA!: BELL, PH.D. 
Professor of Chemistry 

8. J~., l T niversit:v of Chicago, 1905: Ph.D., l-:--niversit:v of Illinois, 
BJ:l. Graduate student and fello,,", rniversit\' of Chicago, 
-,!:j(18-1!llO: '!!raduate stUdent an(l assistant, -University of Tlli­
leois, 1911-191:1; Instructor in Chemistry, l~niversity of ,Ya8h­
in,-:toll. 1910-191], 1913-1916. 

'2;'j.j, SOHth :'IIerrdith A \'('nne. 

'j)n leave, XRtional Research C;ollncil. 
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HOllEHT EDG.\H FOHD, E.E. 

Associate Pr.ofessor of Mechanics and Hydraulics 

H.E'.E., rniVel'sity of :\'linneRota, lS~H); E.E., 1900. A--\ssoL'iate<J 
with Electric ~\Ianufacturing Co., ::\Iinneapolis, 1~95; COJl~111t­
ing Steanl and Eleetrieal Engineer, ~linneapolis, ];-\!l!:-l~:Ji; 
Cradllate work at the rniversity of :\Unnesota, l~)OII. 

137 South :\Iadison .\ ",'IIW·. 

SEW.\HJ) ClICHCII¥ARD SLUOXS, i\.B.1 

Associate Professor of Economics and History 

A.D., Hal'Val'd Lniversity, l!Hl. A_dvertising ~\Ianager and Or­
ganization Expert for vadous conlpanies. 191~-1!)LJ: ':-:;ec1'8-
tary and Technical Expert, Los Angeles Charter COll1rnission, 
]~15; Pacific Coast Representative, J. P. Devine Cornpany 
(machinery), since 1912. 

1107 Bucna Vista Street, South 1'l",,<1ell". 

HOWARD J OIlXSOX Lu-c.\s, :'I1.A. 
Associate Professor of Organic Chemistry 

B.A., Ohio StateL:niversity, 1907; M.A., 190~; Assistant in 
Organic Chemistry, Ohio State University, 1907-1909: Fellow 
in Chemistry, L:niversity of Chicago, 1909-1910; Chemist, 
Bureau of Chemistry, United States Dcpartn1ent of Agri­
L'ulture, IfnO-l~)]~. CherYlist, Governn1€nt of Pona Itieo, 
1!J12-1n:L 

127 Xorth :'Ilcntor .\.\"ellllc. 

GEORGE RUPER1' ::VL<\c::VIIXN, A.B. 
Associate Professor ,of the English Language and Literature 

A.B., Brown eniversity, IDO;}. Instructor in English, Bro\vn 
University, 1~J07-1909; Instructor in English, Io\\"a State 
College, 1909-1910; Instructor in English, University of Cali­
fornia, 1nO-1918. Manager of the L:niversity of California 
Press, 1912-191:]. 

646 South Lake .\.YClllle. 

LUTITER EWING "\\-EAH, PH.D. 
Associate Professor of Mathematics 

A. n., Cumberland. L'niversity, J 902; Ph.D., Johns lfopkins 1 ~ni­
vel'sity, 1!113. Graduate student and fellolV, Johns Hopkins 
L:niversit,", 1908-1909, 1910-B13. Instructor in :\lathe:n<lti8s. 
L:niversity of 'Washington, 1!J13-1918. 

261 South Bonnie . \ n' III H'. 

lUn leave, r. S. :.\Iilitar)T Servicp. 
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\rILLLDI \\'HIPPLE :-IlrCHAEL, B.S. 
Associate Professor of Civil Engineering 

D.S. in Civil Engineering, Tufts College, 1009. With Kew York 
City, Borough of Richmond, on topographic survey of the 
Borough, 1000-1911; with The J. G. 'Yhite Engineering Cor­
poration, 1n2-1913 and 1915; Instructor, Department of 
Drawing and Design, Michigan Agricultural College, January 
to Jul,', 1914; Office Engineer on construction of hydro­
electric development for The Power Construction Compan,' 
of ::\Iassachusetts, 1014-1915; Resident Engineer on construc­
tion of reinforced concrete bridge for Ulster County, New 
York, 1315-191 G; in private practice, 1916-1918. 

518 South Lake Avenue. 

JA~IES HAWES ELLIS, PH.D. 

Assistant Professor and Research Associate in Physical Chemistry 

B.S., Massachusetts Institute of Technology, 1912; Ph.D., 1916. 
Assistant in Electrical Laboratory, Massachusetts Institute 
of Technology, 1913-1914; Research Associate in Physical 
Chemistry, ftesearch Laboratory of Physical Chen1istry, 
;\[assachusettts Institute of Technology, 1914-1916. 

1566 East Walnut Street. 

\VILLIA~I NOBLE LACEY, PH.D. 

Assistant Professor in Inorganic and Industrial Chemistry 

A.B. in Chemical Engineering, 1911, and Chemical Engineer, 
1912, Leland Stanford Junior University; M.S., 1913, and 
Ph.D., 1915. L:niversity of California; Assistant in Chem­
istry, Leland Stanford Junior University, 1911-1912; Assist­
ant in Chemistry, University of California, 1912-1915; Re­
search Chemist for Giant Powder Co., San Francisco, 
1915; Research Associate, Massachusetts Institute of Tech­
nolog,', 1916; 1st Lieutenant, Ordnance Department, L'nited 
States .crm,·, 1917-1919. 

1661 Rose Villa. 

CARI~ SAWYER DOWXES, PH.D. 

Assistant Professor in English 

A.B., Harvard l~niversity, 1907, A.M., 1908; graduate work, Oxford 
UnivPl'sit>', 1907-1908; Ph.D., Harvard University, 1912. In­
structor in English, Leland Stanford Junior University, 1913-
1914; Instr11ctor in English, University of Illinois, 1914-1916. 

968 Xorth ~1adison Avenue. 

WARREN WEAVER, C.E.' 
Assistant Professor in Mathematics 

C.E., rlliypn:it~~ of "~isconsin, 1017. Tnstrllf'tor in Surve~~ing 
and Af'tronorny, -Cniversit~· of "\Visconsin. ]916-]917; Research 
Scholar in :lTechanics. rniversit,' of 'Yisconsin, 1917. 

10n leayt'. l", S. :\[ilitary Service. 
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EARNEST CHARLES "'ATSON, PH.B. 
Assistant Professor in Physics 

Ph.B., Lafayette College, 1914; Scholar in Physics, Lniversity 
of Chicago, 1914-1915; Assistant in Physics, Cniversity of 
Chicago, 1915-1917; Kational Research Council, Sub-Com­
mittee on Submarine Detection, 1917-1918; Government re­
search, Xaval Experiment Station, 1918. 

3~ South ~Iadison AYenne. 

EDW.'RD CECIL BARRETT, B.A. 
Lecturer in Business Law 

B.A., State LniYersity of Iowa, 1906. Assistant Secretary Board 
of Regents, 1906-1907; Registrar and Secretary to the Presi­
dent, State University of Iowa, 1907-1011. 

942 North Chester Avenue. 

C.'RROLL DAVIS BILLUYER, B.S., 2nd Lieutenant (Infantry), 

U. S. Army. 
Personnel Adjutant of Student Army Training Corps 

B.S. in :Mechanical Engineering, Virginia Polytechnic Institute, 
1914. With Norfolk and W'estern Railway, Roanoke, Vir­
ginia, 1914-1916. Instructor in Mechanical Engineering, 
Throop College of Technology, 1916-1918. 2nd Lieutenant, 
Infantry, U. S. Army, 1918. 

1661 Rose Villa Street. 

FREDERICK HeXT KENNEDY, JR., S.B.' 
Instructor in Drawing and Mathematics 

S.B., ::I<Iassachusetts Institute of Technology, 1914. Architectural 
Designer in the office of Frank A. Bourne, Boston, 1912-1913; 
Assistant in Mechanical Drawing and Architectural Draw­
ing, :\Iassachusetts Institute of Technology, 1914-1915; Har­
vard Engineering Camp, 1915. 

400 South Euclid Avenue. 

ROBERT SIXDORF FERGUSON, B.S.' 
Instructor in Mathematics and Electrical Engineering 

R. S., Throop College of Technology, 1915. 
1640 Xorth Fair Oaks Avenue . 

. \XDllEW ~IERRITT OCKERBL.\D, B.S. IX C.E.' 

Instructor in Civil Engineering 

B.S. in Civil Engineering, Lniversity of Vermont, 1910. Instrnctor 
in Civil Engineering, Michigan Agricultural College, 1910-
1913. Examiner of Surveys, rnited States Forest Service, 
Washington, D. C., 191~-la17; with the Wichita :\iapping 
and Engineering Company, Wichita, Kansas, in charge of 
Civil Engineering, 1917. 

'On leave, r. S. :\lilitan' Service. 
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Osc In Ll:SLlE HE.ILI)' 

Instructor in Forging 

Gmduate, Xormal .\I'lS Department, Throop Pol,"technic Insti­
tute, BO:;. Instructor in Manual Arts, California Pol,·­
technic School. San Luis Ohispo, B03-ln06: Superintendent, 
Construction of Buildings, l'niversity Farm, Davis, Cali­
fornia, 19()9-1910: Instr,wtol' Bngineering-lvlechanics Depal't-
111£'n/, State Pol~·technie Sehool, San Luis Obispo, Cali­
fornia. 1910-1!llS. 

fHO South Ellclicl .\ I'enllt' . 

• \UlEU1' ,\D.IMS :Vh:ltRIT.I. 

Assistant in Aeronautics 

(i]l Xorth Hill .\I'(,IllH'. 

VV.\L'l·F.R TrCKXOR 'VHl'l'XEY, PH.D. 

Research FeHow in Physics 

I).S., Pomona College, 1!110: M.S., 1nl2; Ph.D., Univel'sity of 
Chicago, 1916. Associated with Mount ,Vilson Solar Obser­
vatoo", l!l1:J and 1!l17: FfJlow in Physics, 1:niv€l'sit,' of 
Chicago, 1 01'!-J Dl r;. 

9SB X orth Holli.,ton ,\ I'cnne. 

,\R1'HI'Il \\'n.r.s SrKCL.llIt 
La bora tcry Assistan t in Physics 

~t udent in )'fechanical Engineering, Cornell L"niversity, H!05-
H)()9. Transportation and Maintenance Departments, Albu­
querl1ue I)'ivision, .-\ tchison, Topeka and Santa Fe HaiIwa).', 
] HI·I. 'Vith Southern California Edison Compan:v. Con1-
lllercial Depariment, TIedondo Heaeh, California, 1 01fi-] 916; 
Construction Department, 1017: :'Iff'ter Department, ]918. 

315 vVaverly Dl'in'. 

EDITH ",VIlE....- ",VI1ITXEY, }I.S. 
Assistant in Chemi~try 

r·~.s., rydvC'rsit:: of Chicago, l~nil; ~\r.S .• rniversit)¥ of ChicHg'O, 
lDlti, 

988 X Ol'th Holliston .\ YPlllll'. 

1I. D.I]{WIX KIllSCI"!.I" , B.S. 
DuPont Scholar in Chemistry 

f1.H. in Chemistl'.", Thl'OOP Collf!g'p or Technolog'.\', S('ptf'11l1H'1'. 
1 !Il S. 

G~l2 Oak Knoll\YPl1llC'. 
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D~\¥ EIIREX!'E!.D, ~\.B. 

Teaching Fellow in Chemistry 

.\.B., Occidental Colleg'e, 101-1-; Graduate \,"ork, Cnh'ersity of 
California, 1 nlfi-B17. 

:171 South Hudsol1 .\\'I'l1l1e. 

JOSEPH FREDERICK H~\RTLE¥, B.S. 
Teaching Fellow in Chemistry 

n.s. in Chelnicni Engineering, Throop College of rreC'hnoiog',\', 
:';pptemher, lnlS. 

509 .Tn('k~oll Strt't't. 

J~DIES STEELE, B.S. 
Teaching Fellow in Chemistry 

n,s. ill CIH~ll1i('al Bnginpering, ThroOI) Colleg'e of 'l"eehnolog,\', 
Sepipmher, 1 n18. 

639 Onk Knoll A\,enu/,. 

,r.\Jun:x Lonn nF.U~CIIT.Inx 
Teaching Fellow in Chemistry 

436 South H u(lSOI1 ,\ \'('nuc. 

Sr')!XER 1'\EEIlJLUr :VIElllXG, 2nd Lieul. (Infantr~·), e. S. ,\rm~~ 

Instructor for S. A~ T. C. 

DF.!.nF.R'r Hoy JOTIXSOX, gnd Lieut. (Infnntry), U. S. ,\rmy 
Instructor for S~ A~ T. C. 

J)()X~\T.D HrX1'IXtlTON "'Ulm!T, .2nd Lt. (Infantl·Y). r. S. Army 
I nstructor for S. A. T. C. 



Annals of Hua 

JHl1lWry 7-,\ssembly Address by Dr. Arthur A. Xoyes: "The 
Contribution of Seience to the 'War." Announcements by 
President Scherer. 

,J "'Iuary ] 7-Concert (Pasadena ;\Iusic and Art ,\ssociation), 
The Los ,\ngelps Symphony Orchestra, Adolf Tandler, 
Director; Josef Desi(ler Y ('('spi, piano soloist. 

January Z8-,\sscmbly ,\ddress by Profcssor Clinton K. J ady: 
"Out of Theil' Own ::Uonths." 

February 4-j\ssembly Address by Professor Frank P. :'IIc­
Kibben: "Ship Construction." 

Febnwry 4-Conccrt (Pasadena :'IInsic and Art Association), 
Heinald \\'arrenrath, baritone. 

F,·])ruar}' ll--.\ssembly Ad,lress hy Dr. Rohert It. :'Ikredith: 
"Ahl'flluUll Lincoln.I' 

Fehruary Hl-Assembly Addrcss by'Dr. Silas Evans: "Obedi­
ence to La\v." 

February 25-Assembly Address by Dr. 'William Kent: "The 
:vfechanieal Engineer-His Preparation and His "\Vork." 

,\[ar('h ,!-j\ssernhly Address by :'III'. Bruce EYfll1s: "Gett iI II" 
By." 

:'I\"r('h 7'-Asselllbly Addl"'ss by :VII'. ,r. B. CoulstOIl: "["inall(,­
inp; the "\Var." 

:'I[ar('h g,·-Con('ert (PasadcllIt Music and ,\l't ,\"so('ialioll), 
The Los A ngf'les Symphony Orchestra. 

:'IIan'h ll-Asscmbly Address b~' Dr. Daniel F. Fox: "Sollie 
01tsf'l'Yfltions fit the ,\]'my T],f1ininp; Camps." 

\1 'iI'eh 1<1,-, Lectll]'e, Extension COIII'Sf'S, hy :VII' .. Tohn '11f1sctiel<l: 
"TI\f' "'ill' aml the Fnhll'p," 
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.\1" I'ch .1 s-- '\S"'lllhl~- .\ddress I>~' Dr. '''illiHlIl B. ;\11Inl'0: "Edu­
cation and the "'ar:' 

;\Ial'ch 2.'-.\sselllbly. Informal Talk by President Schel·pr. 

;\I,It'(·h 29-.\ss(,lllb1r l\ddress by }lr: C. O. Poole: "Hydl'o­
deciric Problems of the Southern Sierras Pml'er Company 
Development." 

'\I'ril I-"\ssembly Address by }fr. George E. Anderson: "The 
Future of the Engineering Profession." 

.\pril I-Commpl1cement Day. Invocation by the ReI'. Leslie 
E. Learned, D.D. Presentation of elass pins: Eugene H. 
Imlpl'. Award of .Junior Travel SdlOlarship Prize: Profes­
sor Clinton K. .Judy. "\dc1ress by President Scherer: 
H,\merica Tomorrow." Conferring of Degrpes, President 
Scherer . 

. \pril 8--Annual Banqud of the ,\hnllni Association, 

.\pril 15-Assemhly ,\cldl'ess by Mr. B. F. Pearson: "The Dc­
wlopment of Transmission of Electrical Energy in South­
('I'n California," 

.\pril 22-Assemhly Address hy Miss Kate Dunn Ames: "The 
Struggle of the Anglrh\merican Peoples for Freedom," 

. \ pril :29-Assembly ,\ddress by Professor 'V. Howard Clapp: 
"Crustal ::VYol'ements of the Earth's Surface," 

:\rH~' 6-Assemhly Address hy Dr. 0, P. Gifford: "Is J.if(' 
'Vorth Liying?" 

;\1 "r 13--,\ssembly ,\ddresses by Lieut. Paul Perigord, :\) ,', 
George B, Chandler, nnd Professor Guy St,mtoll Ford. 

:II ay I5-Concert (Pasadena :VIlIojc and Art Association), 
:Vfme. Amelita (;nlli-Cul'ci, coloratura soprano . 

. \)".'- 16 -- A".,elllbl,l' .\dcll'csh by 1 jf'ut. :\'at Bruno H.ossf'lli: 
"Ttal~"s Prnt in the 'Vm':' 
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)Iay 1 i-Student .\sselllbl~·. .\ddr('s.ses h." Fritz Karge, Pro­
fessor "-. Howard Clapp, ,\lexHn<ler Askenasy, Horact' 
P. Lukens, Xorten E. Siln'rthorn, Donald H. :\IcCn'cJ'~', 

and Professor Hoyal ,Yo Sorensen. Songs by the Glee 

Club. 

)Iay '.?:2-,\sselllhly Address hy HOIl. FJ'illlklin K. Lane, Sene­
tal'Y of the Interior: "The "-aI', an Engineer's "-ar." 

.\Iay :2:2-Asst'llIhly .\ddress hy Dr. O. 1'. GiifOl'(l: ".\n L\ppcal 
for the Hed Cross." 

.\Ia~' :W·-.\sseltlhl." .\ddrt's.s hy Dr. Frank G. T~'I'I'ell: "America 
ancl the X('xt "-ar." 

.1l1nc 1O-.\s.selllhIy .\ddress h~' Hel'. X. S. Stepllt'lls: "The 
.\merican L\mlmlance Sen'ice in France." 

.1l1ne 17"-,\ssemhly .\ddress by Li('ut. Seward C. Simom: "Ex­
pcripnces at the School for L\<1.i ntants, D('partment of :\IiI;­
tary "\eronautics, Columbus, Ohio." 

.J III;' 8-L\s",mhly. Heports frolll training CHllIpS: Cadets 
Sinclair Smith and Gerald La"agnino, and Lielltenllllh 
'-irgil H. Best and Clayton C. Laven!' . 

.Tul~· ].i-.\s.sclllhly Address h~' }I,·. Le.slie B. Helll'~': "L\lllerica 
and the Xew Imperialism." 

.Jul~· 2'2-,\.%emhly ,\ddrebs by Dr. Jesse "-. Stengpr: "Eight 
\"'-enrs ill India." 

.\ugust ;i-,\ssemhlr .\d(lr(,5S hy PJ'(,fessOl' ,\ntonio :JIangano: 
""-hy L\mel'ica is the Chosen Xation." 

.\ugust 9-"\s.sembly ,\d(hess hy Captain Hi<'11llr<l Haigh: "Tht' 
Briti.sh Tank in Action." 

. \ ng'ust :.'()-Ass('mbl~· ,\ddl'l'sS h~' C"pbiin CI1IIrks T. Lee(l" 
"The Stndents' Arm~' Tl'aininl!' Corps." 

;\ngnst :!6-.\,s('mhl~' .\<1<1l'e5.<; h~- :\[1'. ]<:(1\"'11'<1 C. ]l'll'I'dt: 
"The Conferenc(, at th(' PI'('si(lio on t11<' Sill<lents' Al'Ill~ 

Trnining' Corps." 
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S('plellllH'r :.'---.\.'''·lllhl.,· .\c1<lI·ess by Licllt. .I. 1,. Carter: "Ger­
man . \ troeities." 

Septcllllwr 9-c\sselllbl.,- . \ddress iJ~' Presidcnt Scherer: "Till' 
:\ation at "-ar." 

SeptellliJer l:l-.\nnllal Banquet of the .\lllmni .\ssociation. 

September L,--ColHllleneement Day. Invocation by Bi.'illop 
Joseph H . .Iohnson, D.D. Presentntion of ch,,,s pillS, by 
Clarence :\orris '\-al'(1. President Scherer's address to 
the class: "The College ~Ian To-morrow." Announcements 
and conferring of degrees, Presiclent Selwrcr. 

October I-Installation of Students' .\rmy Training Corp." 
Battalion parade. Explanation of Students' Army Train­
ing Corps, by Captain Charles T. Leeds, D. S. A. Het'd. 
1lll'ocatio/1 by He,'. Leslie E. Leal'lled, D.D. Haising' of 
Flag. Oath of .\llegiance. Publication of Orders, Lieut. 
Carroll D. Billlll~'er. Address, President Scherer. Bene­
diction, Dr. Learned. 

Odober H---.\sselllbl~' ,\dclres.'i by Lieut. Francis H. JIa;', {T. S. 
Engineers: "The \\'ork of the Engineer Troops in tbe 
,\rRl'." 

XO\'{'Ulber 11--.'\'isell1hl~' Address h~' Dr. Jolin "Tillis Ban: 
"Tile 'Val' \\Tork Fund." 

KOYeUlhcr IH-.\sselllbl~' .-\cldress hy Pre.';idt'nt Scherer: "Tile 
Patriotie Opportunities of Peace." 

XOI,pmher '2;'--.\.'is!'lIlhlr "\d,lress IJ~- D... El'llest C. ~IOOl'e: 

·'Hc!'on;;tl'lIetioll-T.ahol'." 



lIutrll~udllry 
THE GROWTH OF THROOP COLLEGE 

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

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

In developing such a school, we must provide the best of 
instruction and the most perfect equipment that modt'rn en­
gineering offers. But in layiug stress upon the practical aspects 
of the problem we must not forget that the gre&test engineer 
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. In seeking to develop the school, therefore, let us not 
forget that our prime object should be to graduate men 
capable of conceiving vast pro.i ects, not less than nwn whose 
abilities are limited to the power of executing them. 'Vith the 
rapid development of engineering in all directions, and the C011-

stant increase in the amount of detailed information placed 
hefore the student. the difficulty of securin!l' the requisit<· 
breadth of dew is seriolls. In most technical schools tid, 
problem has not been soh'ed, and the opportunity stands opell 
for Throop to devise and cany into effect a broad scheme of 



INTRODUCTORY 25 

education which may giye proper recognition to all sides of 
the engineer's life. 

In the winter of 1908 a curriculum was devised 

applying these principles to the departments of Elec­

trical, ~lechanical, and Civil Engineering. In the fol­

lowing spring the newly elected President accompanied 

Dr. Hale on a visit to the leading technical schools of 

America and Europe, for the purpose of testing and 

improving this curriculum, the results being embodied in 

the following pages. 

To complete the reorganization of the institution, the 

Board of Trustees took drastic measures ..towards lifting 

the school to its new educational plane, through the 

segregation of all students except those of a true col­

legiate standing. At the beginning 195 pupils were 
transferred to a new institution of their own, now in 

successful operation as a polytechnic elementary school. 

In 1910 the College separated itself from 288 more, of 

a still higher grade, who became the constituents of a 

distinct institution known as Throop Academy, which 

was afterwards merged with the new Polytechnic High 

School supported by the City of Pasadena. This left 

the College free to devote its entire resources to a single 

clear object, the maintenance of a college of technology. 

Meanwhile, with large faith in the future, a physical 

equipment had been provided in keeping with high plans 

and ideals. A generous friend purchased and gave to 

the corporation a spacious and beautiful groye of oaks 

and orange trees, near the southeastern boundaries of 

the city, and flanked by the mountains, as the site fOJ" 

a group of new building's. The first of these, "Pasa-
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della Hall," erected throllgh the liberality of a score 

of citizens, and dedicatcd in J unc, 1910, is a maj estie 

building comprising 800,000 feet of cubic contents, con­

taining sixty-two rooms, and fitted with complete modern 

equipment. A second buildiug, containing the power 

plant, with steam and hydraulic laboratories, was occu­

pied with the opening of the new institution in Septem­

ber, 1910; a Dormitory was opened on the campus in 

the autumn of 1915 (sce page /1,.5) ; the Chemistry Build­

ing was completed in 1916 (see page 98); the Aero­

nautics Laboratory has .i ust been completed (see page 

1(3) ; and the Pasadena ~I usic and Art Association is well 

a(lI-anced with plans for the ereetion of an Auditorium. 

During the last few years the Endowment has been en­

riched by large gifts, all debts have been canceled, and 

thc income from a fund of $300,000 has been made avail­

able for Physieal amI Chemical Heseareh, as described on 

pages 102 and 99. 

ENVIRONMENT 

Pasadena is )lot o)ll~' one of the most beautiful of cities, 

but it is also noted for the Jlloralit~·, refinement, and 

culturc of its citizens. Being notably a residential tOWJl, 

ten miles from the factories and markets of Los Angeles, 

it is surrounded by safeguards and privilegcs that fit it 

for the guardianship of youth. Saloons are prohibitcd 

h~' charter. Boys under age are shut out by statute 

from questionable p1accs of anmscnwnt, of which there 

a I'C fcw. P{l.~a(klla is 1000WIl as "the city of cllllrchc,q 

and schools," and i,~ :lJ,~o frequclltly called "the most 

lwautifuJ tOWIl ill tIl(' world." To IH" surrounded b~· an 
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atmosphere of purity ;tnd beauty is no hilldrancc to 11 

training in utility. 

The social ideal of Throop College is embodicd in one 

word: Democracy. "'hatever savors of class or CllstC 

it abhors. Every encouragement is gin~n to students of 

limited means who wish to labor in order to learn. 

The College is broadly Christian, but a clause of its 

charter has for many years prodded that a maj ority of 

the Board of Trustees "shall not belong to any onc 

religious denomination or sect, and the institution shall 

be maintaincd and adulinistered as an llndenominational 

and non-sectarian school." 

Thc Public vYorks Scholarship Fund, described on 

page -ld, affords a unique and successful cxan1.plc of 

co-operation between a school and a municipality for 

mutual benefit, and for the a.'isistaTlce of young men ill 

self-support. 

The Oli,-e Clen:land Loan Fund is described on page 

ow. The College docs not give free tuition, but docs what 

is better. Out of this Fund, devised especially and 

solely for the purpose, it lllay lend to worthy young men 

(without interest) the amount of their tuition, to be 

repaid after they acquire all income of their own. 

Expenses arc listed on page 45. 
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REQUIREMENTS FOR ADMISSION 

ApPLlCA~TS FOR ADMISSION must gi\'e evidence of good 

lIIoral character, and be thoroughly pre·pared in at least 

fifteen units of preparatory work; each unit representing 

one year's work in a given subject in an approved high 

school at the rate of five recitations weekly. The table 

of admission subj ects is as follows: 

Eng·lish . 
Algebra .. 
Plane and Solid Geometry . ., 
Trigonometry ....... 
Physics '.' 
Chemistry...... . ......................................... . 
United States History and Government ... . 
French, German, Spanish, or Latin .... 
:\1iscellaneous Subjects' 

TotaL .. 1.3 

Applicants who offer for entrance a total of fifteen 

recommended units but whose list of subjects is not in 

accord with this table may be admitted at the discretion 

of the Faculty, but students thus admitted must complete 

the preparation of the required subj ects. Candidates 

who do not offer French, German or Spanish for admis­
sion will be required to study one of these languages for 

three years at the College. Those who do not offer 

United States History and GO\'ernment for entrance will 

take American Government during the first term of 

the seeond year, unle.~s t.he deficiency is removed before 

IThese may incluue any 8ulJjeet::-: of l1igll ~chool grarle whirlt 
meet (he approv,d of (he Facl1lt,·. 
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that time. All other entrance deficiencies must be re­

moved before registration for the second year. 

Beginning courses are offered at the College in Chem­

istry, Trigonometry, Frcnch, German, and Spanish, but 

the College advises most strongly that applicants for 

admission bc prepared in these subj ects. 

PHEP.1R.1TIOl\" IN ENTRANCE SUBJECTS liLlY BE EYl­

DEl\"CED by the certificate of an approved school or by 

examination. Applicants are advised to ,enroll at the be­

ginning of the academic year, as many of the subjects 

continue throughout the year and may not bc undertaken 

in the middle of the year. Application forms will be sent 

npon request. 

ApPROVED SCHOOLS are those that maintain 11 full fonr 

years' coursc and arc accredited by the various Associa­

tions of Colleges, and College Entrance Certificate 

Boards, or by colleges and universities of recognized 

standing at which the entrance requirements arc equi'°;t­

lent to those of Throop College. 

ENTRANCE EX.1MINATIOl\"S .1T THE COLLEGE' will be 

. given for those who prefer this method of admission, or 

w 110 may desirc thus to supplement incomplete certifi­

('ates of recommcndation. The schedule .for 1 D19 is :IS 

follows: 

\\'ulncsday, Septcmber 2~ 

R :00 A.}I. }ftttheltlatics 

2:00 P. 11. English 

lEntrance examinations ma-:-.'- also he taken under the direc­
tion of the College Entrance Examination Board. These exam­
inations are held at various points in the Unitpd States on JUJU' 
16 to 21. 1"1,,. Applieations for these examinations 8hou1(1 lw 
in the hands of Uw Secretary of that Board by ;'ITay ln, l~l1:l. 
ITp may lJt' ;-ull1rpsspll nt cf~l \Vpst 117t11 Str0et, Xf!\Y Yorl< (1ity. 
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ThursdHY, September 25 

8 :00 A. :JI. Physics; Chemistry 

2 :()() P. ,\1. History 

Friday, September 26 

8 :()O A.:JI. Foreign Languages 

ApPLICYI'IONS Fon .\DMISSION should be forwarded to 

the Recorder in ample time to allow for correspondence, 

so that candidates whose certificates are incomplete Illay 

prepare for entrance examinations in subj eets not cov­

ered by their certificates. 

ENTRANCE EX.\MIN.\TIONS ordinarily do not exceed two 

hours for each subj ect. Applicants taking examinations 

ill Physics, Chemistry, or United States History mllst 

present their note books at the time of the examinatioll. 

During the Freshman year, a student's work is 

regarded as a probation to determine more fully his 

seriousness of purpose and his qualifications to carry 

successfuJly the more ndl"aneed work of the College. 

ApPLIC\)iTS Fon .\J)MISSION '1'0 .\])Y.1NCED STANDINH 

coming from other institutions of collegiate rank must 

present letters of honorable dismissal, together witll 

statements showing in detail the amount and character 

of their preYious training. This work will be credite(i 

according to the standards of Throop College. In lif'u 

of these certificates of credit, applicants for advanccd 

standing may take examinations, for which application 

forms will be sent on request. 

To 'I'E.\ CHlms and to persons of mature. age engaged 

in technical pursnits, and wishing to devote sonw time 
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to scielltifi(' "tudy, the College de,'iires to oifer the alllplcst 

opportunities ill its lccture rooms and laboratories, Such 

persons may in general be admitted without formal exam­

ination, on satisfying the Faculty that they are qualified 

to undertake the work proposed, They will be expected 

aftcr admission to attend the samc exercis(','i and ('xmnitla­

tions as other students, 

THE STATE BO.\RD OF EDec.\TIOX ha, authorizcd the 

College to issue certificates for high ,ehool tt'nelling' 

nnder conditions described on pnge 112, 

DESCRIPTION OF ADMISSION SUBJECTS 

The general basis of admission to the College is a 

principal's recommendation showing the satisfactory com­

pletion of a high school course of four years in thc 

"ubj ects designated for admission, The following de­

scription of preparatory sllbj ects may he ,'illpplcl1lented 

h~' correspondence with the Recorder: 

EXGf.TSIr.-Prt'paratioll ill English sholll,] ('01'(,1' at least thl'(,(, 

~'('ars, and shollld lwY!' fol' its objects the abilit~· to noad with 
aC'cul'a('~', intelligerl('p, a1H] appr('ciation, aIH] to speak and 
write not onl!' ('ol'r('('tly, but with cleal'npss and flucnC'y, Com­
position an,] tt'('hnieal English should take about two-fifths 
of the time, and Litprature the I'enlflining three-fifths, This 

,,'ork should be so ginon that the student may ha\'e an appre­
ciative undersbmding of the hooks scleded for ~eneral or for 
intensiv(' stud:', with sOllie knowlpdgt' of their authors, and an 

ncquaintance with tht' chm'actt'r nnc] tendencif's of the mOl'(' 

illlportant literary ('j1ochs, (:1 ullit,) 

GEIDL\X,--TIlf' l'lelllf'ntill'~' stlld,\' of the lan~lIa~e, C()\',orin!X 

two yem',s of dail:' recitations, This ,shollld incllHle a ,stll']Y of 
tllf' infl('c,tions, \\'ol'(l-orckr, tll(' ('ssentials of synt:.x, ancl tlw 
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force of prefixes and suffixes. The student should read about 
two hundred pages of secondary school German text, and be 
able to translate simple sentences from Englisb into German, 
as well as to speak and nnderstand simple Gf'rman sentencf's. 

(9 units) 

FRENcH.~The elementary study of the language, covering 
two years of daily recitations. This should include a knowl­
edge of the forms of the language, the clements of syntax, and 
the ability to pronounce correctly. The student should read 
about four hundred pages of secondary school text, and should 
be able to translate' ordinary French into English and to turn 
simple English into French. (9 units) 

SPANIsH.~The elementary study of the language, covering 
two years of daily recitations. The student should have a 
knowledge of grammar, including a mastery of the common 
irregular verbs. He should be able to pronounce correctly Ilnd 
to translate ordinary Spanish into English, and English into 
Spanish. He should read about two hundred pages of second­
ary school text. (9 units) 

L.~TIN.~Such a knowledge of the elements of grammar as 
is offered in a standard preparatory book; the reading of the 
equivalent of four books of Cresar, and some practice in com­
position. The study of Latin is deemed valuable for students 
planning to take scientific work, as it not only facilitates the 
acquisition of modern languages, but gives a better understancl­
ing of scientific terms. (9 units) 

;VIATHE",L\TICS.~As this subj ed is prerequisite to any work 
in engineering, students should have at their command the 
fundamental principles of algebra, geometry, and trigonometry. 
It is advised that the high school course be thoroughly redewpd 
just before entranct'. The following olltlitws show the scope of 
adequate preparation: 
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EU;)Il:XT.\R¥ . \LGEIlIL\.-Fundamental operations, simpl<' 

equations, faetors, faetor theorem, fractions, simultaneous equH­
tions, hwolution, t','olution, irrational numbt'rs, simple quad­
ratic equations. (1 unit) 

H IG HIm AI.GElIR\.-Theory of exponents, complcx number" 
with graphical representation, simultaneous quadratic <'qUH­
tions, theory of quadratic equations, inequalities; ratio, pro­

portion and variation; aritlunetkal, geometrical, and harmon­

ieal series; the binomial theorem for positive integral exponents, 
logarithmic calculations, determinants. Graphical methods and 
illustrations should be 'used in connt'etion with the solutioll of 

equations. (1 'mit) 

P[..\ XI'; GEmmTR¥.-The general properties of plane figures; 
thc circle, and the measure of ang'les; areas, regular polygons, 
and the measure of the circle: The requirements also include 

original propositions, and problems in the mensuration of plane 
figures, as weI! as the usual demonstratt'Cl theorems. Stress 
should be placed 011 dear lhinking', striet reasoning, and accu­
racy of statemt'nt, as well as on the acquirement of geonlt'triclll 
knowledge. (1 unit) 

SOLIlJ GEO)IETRL-The topics included are: relations of lillf's 
and planes to space; the properties of prisms, pyramids, 
cylinders, and cones; the sphere Hnd spherical triangle; Hlso, 
the mpnsuration of solids, and original propositions. (% unit) 

TRIGOXO)fETRL-This subject includes the g'eneral formulas 
of plane trigonometr~'; the .theory of logarithmic tahles; appli­
cation to the solution of triang'les and of simple problems in 
heights and distances. (1!~ unit) 

HTSTOII¥ _'X)) Gon;R,oIlD'T OF '1'1U; l:"ITlm ST\T,"S. --.\ knowl­

edge of the outlines of "\mericHn History, and of the nature 
of Fedel'(II, State and 10<'a1 gm'crnmcnt. This requil'('\\I('nt 
represents the regular 11.'<' of 11 text-hook in hist()r~' and II 

t.·xt-hook in g'OY(']'nlllellt; ,ystl'lllntic ]'eIHling' of assigllt'(l rcf-
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crences; Hnd the keeping: of a note-book containing maps, 
concise topieal outlines of the most important movements and 
institutions, summaries of the reference reading, and a few 
carefully prepared brief papers with bibliographical notes. 

(1 unit) 

PIIYSlcs.-Preparation may be obtained by a year's study in 
tlIp hi![h school including: hoth hlborator~' and text-book work. 
It is preferred that at least one-half the time be given to 
laboratory work in which the students perform individuall~' 

such experiments as are described in . the better class of 
laboratory manuals. The laboratory note-hook should furnish 
a complete and systematic record of the student's experiments 
and observations. (1 unit) 

CHE~nSTny.-Preparation in chemistry can be obtnilled onlr 
from a year's course including both class-room and laboratory 
exercises, based upon any of the recognized texts. About four 
hours a week should be given to individual laboratory work. 
The course should present nn outline of the fundamental prin­
ciples of general chemistr~·. The laboratory note-book should 
give special attention to the record of facts observed and in­
ferences drawn, and the written equation by whicb the reaction 
is represented. (1 unit) 

REGISTRATION 

General registration will take place Monday, Septem­

ber 29,1919 (8 A. M. to 5 P. M.), and for the mid-year 

elltering class February 2, ]920 (8 A. 1\1. to]2 :\1.). A 

special fee of two dollars is charged for registration after 

these dates. 

Every student mllst h:we the approval of the Physical 

Dircctor before his initial registration. 

Tht' sdl('dul(' of "tu(lies for cach ,~tud('nt is m:\(l(~ out 

hy th(~ R('gistratioll Committee, and the stlldeut, after 

arrallgillp; for his tuitioll, i.s cllrolled by the Recorder. A 
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subj t;ct will not be assigned to a student unless the officer 

of instruction in that subj ect is satisfied that the appli­

cant is competent to undertake it. No student is admitted 

to classes without a registration card endorsed by the 

Recorder. 

Any change of schedule is made by the Recorder, and 

after the first week of the term involws a fee of one 

dollar, unless made at the suggestion of the College. 

REGULATIONS AND DISCIPLINE 

Every student is required to attend all class and As­

sembly exercises, and to satisfy the requirements in each 

of his subjects in such ways as the instructors may 

determine. 

An instructor, with the approval of the President, may 

at any time exclude from his classes any studcnt who, in 

his judgment, has neglected his work, and any student 

thus excluded shall be recorded as having failed in the 

snbj cd from which he is excluded. 

The following system of notation is used to indicate 

class standing: 

V denotes Marked Distinction, 

IV denotes Above Average, 

III denotes A,"erage, 

II denotes Below Average, 

C denotes Conditioned, 

F denotf's Failed. 

A !'('rag!' is defined as the ,sbindard, based upon thf' 

experience of the in.~truetor as being attainable IIndpr 

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

~\\'ithout actually repeating the subj ect. 

Failed mcans that credit may be securcd only by n;­

peating the subj cct. 

Term examinations will be held in all subjects unless 

the officer of instruction in any subject shall arrange 

otherwise. X 0 studcnt will be excmpt from these exam­

inations. Lem'e of absencc may be obtained only frolll 

the Recorder, and can bc allowed only for serious cause, 

snch as physical inability to bc prcsent. U ncxcnsed 

absencc will connt as it failure in the snbj cct. 

Special examinations may be arranged by the in­

structor for students haYing leaye of absencc, and must 

be completed within four weeks from the bcginning of 

the following term; or, if in work of the third term. 

during the week preccding registration. 

A condition ill any tcrm's work and all work noted as 

"Incomplete" mnst be madc up within the time limits 

prescribed abo"e for special examinations, unless the in­

structor shall giye the Reeordcr contrary llOtice in writ­

ing. 'York not so adj nsted will be recorded as failed. 

A student who is recorded as having failed in a re­

quired subj ect must repeat eyer." such snbj ect with the 

class next taking it, and such subj ects will take prccc­

(Iencc in the student's tiuH' o\'er those that follow. 

Reports of class \\'ork arc prepared at the dose of 

each tcrlll. These reports are sent either to students 

thf'lllscln's, or to parents and guardians, as arr:tl{ged. 
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Students who do not maintain a passing grade in at 

least thirty-five units of duly registered work in any 

term will be dropped from the roll. Reinstatement is 

thereafter a matter for special action of the Faculty. 

The passing grade in any subject is II, but a student"s 

record to be satisfactory as a whole should show at least 

50jC of the work of the Sophomore year and 60j( of the 

work of the Junior year to ·be above grade II. If this is 

not the case, further registration is It matter for Faculty 

consideration. 

Students whose work is unsatisfactory by reason of 

lack of diligence Illay at any time be asked to withdraw. 

Prolonged leave of absence must be sought by written 

petition to the Faculty, :md 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

eise, arrangements must be made with the instructor in 

charge. 

Students are held responsible for any carelessness or 

wilful destruction or waste, and at the close of the year. 

or upon the severance of their conncction with any part 

of the work of the College, they are required to return 

immediately all locker ke~'s and other property. 

It is taken for granted that students enter the College 

with serious purpose, and that they will eheerfully con­

form to its requirements. Ther are expected to behan 

with decorum, to obsern~ the regulations of the College, 

and to pay due respect to its offieers. Conduct incon­

sistent with general g-ood order or harmful to the good 
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Ilallle of the College will render a student liable to 

dismissal. The moral tone is exceptionally good; the 

hOllor system prevails at examinations, as well as in the 

general conduct of students, so that cases rcquiring 

severe discipline very rarely occur. 

The students are organized into an Association to con­

trol matters of general concern, and to deal with such 

subjects as may be delegated to them by the Faculty. 

~Iatters of final and severe discipline are in the hands 

of the Presidcnt and such other persons as he may 

dcsignate. 

Disciplinary penalties involve the four grades of pro­

bation, suspension, dismissal, and expulsion. Probation 

indicates that the student is in danger of exclusion, and 

that he is not permitted to represent the College on any 

public occasion. Suspension means exclusion for a 

deiinite period. Dismissal is exclusion for an indefinite 

period, with the presumption that the student's connection 

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

highest academic censure, denotes final exclusion from 

the College. 

The following statement is emphatically endorsed as 

the general policy of the College: 

For the conduct and character of its students a college as­
sumes a far more intimate responsibility than a university. 
Toward mere thoughtlessness and pxuberance of animal spirits 
it will be lenient. But toward vice in its three dread forms, 
drunkenness, gambling, and licentiousness, it will exercise n 
severity unknown to universities. It will not ferret out evil 
hy spies, nor cultivate the acquaintance of the scandalmongers 
of til .. town, nor Pllcourag(' students to tpstify I1gainst eaeh 
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other, nor take uufair advantage of medical or quasi-medical 
information gh'cn in confidence, But though it lights fairlr, 
it will fight these yices e\'ery chancc it gets. 'Vhen these evils 
come fairly and squarely to its attpntion, as when carried to 
excess they inevitably do, the schoo] counts no cost too high, 
whether in removing' students or alienating families aud friends, 
tn pay for keeping its moral atmosphere clean and wholesome, 

COUNSELORS 

The Recorder is the general consulting officer for stu­

dents, co-operating with the Presidcnt ill matters touch­

ingstudent relations. For the purpose of providing 

additional means of obtaining friendly advice, each class 

is assigned a Faculty Counselor. By this arrangement 

it is not intended, howe,'er, that the counselors shall be­

come in any sense guardians of the students, or that 

students shall bc limited in their pri"ilege of conferring 

with the Vresident or other members of the I{aculty. 

HYGIENIC SUPERVISION 

Dr. James H. :~.1cBride, whose professional standing 

is indicated by the fact that in 1909-' 10 he was president 

of the American Academy of Medicine, is the Hygienic 

Adviser for students, and will address them during the 

year on personal hygiene. He may be consulted by 

students at assigncd hours without payment of fee. 

The physical exercise and athletic activities of the 

college are under the superYision of a physical director; 

the obj ed of the college authorities being to make the 

good health of all the students a matter of scicntific care 

rather than the specialized dn'elopmcl1t of intercollegiate 

athletic "teams." 
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Fre~hmell and ~opholl10re~ have military iustruetion. 

Every llew student must ha,·c the approval of the 

Physical Director before his initial registration. Other 

students must satisfy thc Physical Dircctor within two 

weeks after the beginning of each term, and at such 

other times as the Director may indicate, that they are 

physically qualified to carry the work for which they are 

registered. Anthropometric charts arc drawn in each 

instance, and kept for future comparison. The Fresh­

n1('n take a coursc of lectures on "How to Live." The 

Physical Director is a member of the Faculty, which 

thus keeps in close touch with intercollegiate athletic 

activities, and is also kept informed of the health record 

of individual students. Should a student invite the 

impairment of health by neglect of prescribed physical 

exercise, thc Faculty will usc its discretion in limiting­

his assignment of courses of study, since a sOllnd body 

is 1'cgarded as being usually fundamental to a sound 

mind lind subsequent success. 

This Fund was established by ~Iiss 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

plicatioIls for loaIls may be made to the President of the 

Collegc, 01' to the Secretary of the Board of Trustees. 

Loans are authori:r.cd by the Executivc Committee of the 

Board of Trustees upon recommendation of the President 

fll1d the Committee of the Faculty having the matter in 

eharge. 
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THE PUBLIC \\'OI<KS SClIOL\]{SHIl'S 

.\11'. \\Yilliam Thulll, of Pasadena, ha~ e,~tablished a 

fund known as the Public \\Y orks Scholarship Fund, for 

the purpose of providing employment to a limited num­

ber of students in the various departments of municipal 

work. ender the prodsions of this Fund, students ap­

proved by the Faculty are employed in the )Iunicipal 

Lighting Department, the Department of Streets, and a 

number of other departments of the city of Pasadena, 

thereby gaining valuable experience ill praetieal busincss 

and municipal affairs. 

The total earnings of students in the Public 'Yorks 

Scholarships and at the College during the academic 

,veal' 1917-1918 were $2,506.83. The various kinds of 

student employment, with total earnings in each clIlSS, 

were as fo]]ow,~: 

\\york at the College: 
In Chemistry Laborato!','. ____ .*51~. 71 
In Civil Engineering '\Torlc __ ...... " ___ . ____ ...... :1~.R!) 

[n Electrical Engineering Laboratory .. _ .. 26ti.7ti 
In ::vrechanical Engineering Laboratory __ Z-I".04 
In Materials and Hydraulics Laboratories fn.2o 
Tn ~Iineralogy and Geolog:,\'__ :iO.D!) 
In Physical rrraining "\V"ork __ .. 70.-1-0 
In Physics Laborator~r_. :~2.02 
In Military \Vork____ 4,:lR 
In Library ________ . ____ 148.84 
.Tanitor Service, eU'._ 378.97 
1fiscella neOllS \york a hOll t ··th-~---(~-oiie·g~::·· 287. 6~ 

Emplo),!neni in the ;\'[l1nicipal Light Plant and 
other City Departments (Public' \VorkR 
S~holarRhips) ___ . 

Grand 'TotaL ____ $2, 00". ~:l 

:'IIany students find employment outside the College. 

The College has no r('eorc1 of the cllrnings from outside 

work. though a eonsidcrallle ~llm is earned in this way. 
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TJC\VEL SCllOL\HSJlll' l'HIZES 

A friend of the College who believes ill the educative 

nllue of travel has established two scholarship awards 

to be known as the Junior and Freshman Travel Scholar­

ship Prizes. 

The Junior Prize is awarded at each Commencement 

to the member of the Junior class having the best record 

in scholarship for the Sophomore and Junior years. This 

prize is $750 cash. In 1918 it was awarded to Mr. Retla 
Alter, who visited Japan. 

The Freshman Prize, consisting in full provision for a 

journey through the Eastern United States, over a route 

recommended by the Faculty, is awarded on each Com­

rnencement day to that member of the Freshman class 

who has the best record in scholarship for the Freshman 

year. This prize is $250 cash. The winner of this prize 

in 1918 was Mr. Richard 'Verner Stenzel. 

The Faculty, in making awards, take into account 

considerations of deportment, or good manners, and 

ability for original work. They also determine the 

regulations affecting the usc of the prizes; and may in 

some instances permit thc Freshman prize to be used 

for other purposes than travel. No award shall be madc 

in any case when the Faculty deem the record insuffieicnt 

til .i ustify it. 

THE CO:-<GER PE.\CE I'rnZE 

The Rev. En'rett 1.. Conger, D.D., in thc promotion 

of interest in the movement toward universal peace and 

for the furtherance of public speaking, established in 

1912 the Conger Peace Prizl'. The incomc from one 

tll()ll~lInd dollins is gi\'l'n IInnnll11.'" as a pri7.c for till' eOI11-
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position and ddivery ill public of the be~t essay Oll some 

subject related to the peace of the world. The general 

preparation for the contest is made in the English work 

of the third term of the Sophomore year, as described on 

page ILk The winner of this prize in 1918 was :Vir. 
Harry P. St. Clair. 

EXTENSION COURSES 

In co-operation with the citizens of Pasadena, the 

College offers each year Extension Courses in science, 

literature, and other branches of knowledge, the scien­

tific series being given in conj unction with the Mt. Wil­

son Solar Observatory of the Carnegie Institution of 

"Tashington. These courses now have the invaluable 

assistance of the Pasadena :VI usic and Art Association. 

THE WEDB LIBRARY 

The towel' room of Pasadena Hall, designed especially 

to accommodate a library, is named in honor of the late 

Mr. William E. Webb of New York, whose private collcc­

tion of some three thousand volumes recently came into 

the possession of the College and is now being cata­

logued. The Webb Library includes a liberal represen­

tation of modern and classical French and German liter­

ature; many valuable books of history and travel, of 

ethnological and of physical and chemical science; a con­

siderable number and variety in the fields of philosophy 

and religion; and an especially notable <,ollectiol1 of "01-
nmes in astronomy. 

THE GEXERA~ T.rHRARY 

The gt"IHTal library is cOl1v<'niently locat<'d on tlw 

mnin floo!' of Pasnd('na HIIIl, and cOlltains a coiled ion 
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e~pccially adapted to the needs of a collcge of technology. 

\Vhile the main body of the books is scientific in charac­

ter there is tl generous admixture of history, philosophy, 

and literature, including the Cooke Loan Collection ill 

G'crman and French literature. The library is rapidly 

growing, and a persistent endeavor is made to keep 

tt breast of the times, especially in securing complete files 

of tcchnical and scientific periodicals. It is open at all 

conycnient hours, under the care of a trained librari:llI, 

'who, by formal exercises and otherwisc, gires instruction 

and advice to all students. There is also a eo-opera tin' 

arrangement with the Pasadena Public Library, whereby 

special collections may be brought to the College for 

the usc of the students. 

The reading room is n pllrt of the library, and contains 

enrrent issues of the technical journals, including mtl1l.r 

foreign publications, with a carcflll selection of the lead­

ing reviews. 

Class work in Current Technical .T ournals is describe(l 

on page 124. 

STUDENT ORGANIZATIONS AND SOCIAL AFFAIRS 

The Associated Students exercise general supervision 

over matters of undergraduate concern, in co-operation 

with the Faculty (see page 38). Fraternities are de­

harred. One or two dubs founded on the principles of 

good fellowship and mutual helpfulness I1I1.\'e becn organ­

i Y.ed under authority of the Colkge. There is also an 

excellent glee dub. A student branch of the American 

Institute of Electrical EnginFers was organized in ] 911. 

n similar branch of the American Society of :\Iech:lllical 



DORMITORY 45 

Engineers in 19B, and a Chemisb' Club in 1916. "The 

Throop Tech" is issued weekly by the Associated 

Students. 

EXPENSES 

Tuition is ;j5150 a year, payable in three equal install­

llJents, one at the beginning of each term. There is 

also a fee of $1 a year for locker rental. There are no 

other fees, but in the Department of Chemistry an annual 

deposit of $5 is required the first two years and of $10 

the last two years, to cover breakage and loss of labora­

tory materials. 

The cost of supplies and of books, most of which will 

be useful in later professional practice, ranges from $50 

to $55 the first year, the larger part of which is required 

the first term, and from $15 to $20 a term thereafter. 

No reduction or refund is made to any student who 

may be suspended or expelled, or who may leave without 

a reason that shall be deemed valid, nor is any refund al­

lowed for attendance equaling or exceeding three-quarters 

of a term. 

DORMITORY 

The College has provided on the campus a modern 

dormitory, of California bungalow type, two stories in 

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

sixty students-several of the rooms hadng sleeping 

porches-and with attractive dilJing room, liYing room 

and recreation rooms. Room rents al'erage about $60 for 

the academic year, the minimum being $45 and the maxi-: 

mum $85. Each student in the dormitory is required to 

make a deposit of $10 at the opening of the college yeal' 

to coyer allY possible damage to dormitor? property. 
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J<:aeh student in the dormitory is expected to provide 

for his own use the following articles; Three sheets, 1 

bed spread, blankets (for single bed), 3 pillow cases, 3 

hand towels, and 3 bath towels. 

The cost of table board is about $6 a week. Students 

who do not remain in the dormitory over the week-cnd 

are permitted a reduction in the weekly board rate. Thc 

College does not plan to make any profit from thc tablc 

board, and rates arc modified from time to time in ac­

cordance with the actual cost. 

A resolution of the Board of Trustees provides that in 

no case shall more than ten students be domiciled together 

ill any qunrters except thc College Dormitory. 



ileacrtpttnu nf C!lnuraea 
Thc courses offered by the College include Electrical, 

?lIechanical, Civil, and Chemical Engineering, Chemistry, 

Engineering and Economics, and General Courses, all 

leading to the degree of Bachelor of Science, and gradu­

ate work, leading to the degrees of Master of Science and 

Doctor of Science. 

ELECTRICAL, MECHANICAL AND CIVIL ENGINEERING 

Nearly a century ago Tredgold defined engineering as 

"the art of directing the great sources of power in nature 

for the use and eonvenience of man." This definition is 

broad enough to cover all classes of engineering work, as 

it recognizes that the fundamental truths of nature must 

first be discovered by scientific investigation and then put 

to useful work by intelligent direction. 

The fundamental scientific principles are the same for 

Electrical, Mechanical, and Civil Engineering. Narrow 

specialization on the part of undergraduates is not en­

couraged for the reason that necessary fundamental sub­

j 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 form­

ing the basis of engineering. After two years devoted to 

thorough preparation in such subjects as Mathematics, 

Physics, Chemistry, Drawing, English, and German, 

French or Spanish, thc student may differentiate accord­

ing to his aptitndt, and ambition. Stndents whose chid 

illt('f('st is ill the f1pplicfltiOJls of I'lectricfll C1H'rgy will 

take Electrical Engincering; those who are interested ill 

other forms of power and in the design of maehinery will 
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take )Ieclwnical Engineering; those whose aptitude lies 

in the field of construction will take up CiYil Engineering. 

The professional courses in these three branches neces­

sarily diverge more or le3s in the later years, each lay­

ing particular emphasis on problems peculiar to itself, 

On the other hand, there are many engineering subj ect~ 

ill the advanced years common to all three branches, for 

the Electrical, ~Iechanical, and Ciyil Engineering stu­

dents all take courses in Sun-eying, )Icchanism, Applied 

~Iechanics, Strength of Materials, Hydraulics, Struc­

tural Design, Electrical Engineering, Heat Engines, 

Transportation, and Public Utilities. It is the aim of the 

curriculum during thc last two ycars to link up and defi­

'nitely correlate the different fundamental studics with 

their yaried applications to engineering science. Sched­

ules of these courses arc printed on pages 62, 63 ami 
(H, 65. 

CHEMISTRY AND CHEMICAL ENGINEERING 

The courses in Chemistry and Chemical Engineering 

prepare men to conduct those manufacturing processes 

that deal with the production of materials of yarious 

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

sugar, paper, soap, fertilizers, leather, drugs, and chemi­

cals. The courses include, in addition to the usual studies 

in the humanities and in physics, mathematics, and draw­

ing, a thorough training in the yarious branches of 

chemistry. 

The two courses differ from each other in the respects 

that the Chemical Enginel'ring course inclndes a consid­

a/lole amount of iWitrnctioll ill ::\Ieclwllical :llld Eleetrical, 

as well as Chemical Engineering, while the Chemistr? 
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courSe affords a more thorough knowledge of chemistry 

and physics, and gives a somewhat more extended train­

ing in chemical research. The studies in Mechanical and 

Electrical Engineering included in the Chemical Engi­

neering course give the graduate a knowledge of the 

fundamental principles of machinery used in the chem­

ical industries, and will greatly assist him in operating 

such machinery, in handling mechanical and electrical 

power, and in directing the construction of the simpler 

forms of apparatus used in chemical industry. The addi­

tional knowledge of chemistry and physics, and the 

training in research, which the Chemistry course affords 

will, on the other hand, more directly fit its graduates to 

carryon the research which is essential to the develop­

ment of chemical industries. 

The course in Chemistry also serves to prepare men 

for teaching positions in colleges and high schools, and 

for research positions in government laborlltories and in 

uni versities. 

Descriptions of the subj ects of instruction are given 

on. pllges 92 to 97, inclusive. For the language require­

ment in the Chemienl Engillcering nnd Chemistry eours('~, 

sec foot note (1), page 60. 

Bulletin X o. 61, on Industrial Resellreh in America as 

illustrllted cspecilllly by Chcmistr.", may bc had on :tppli­

('ntion to the Recorder. 

ENGINEERING AND ECONOMICS 

Thi,~ cOllrs,' ,should lIot he eOnfll8C(1 with thc eonrses in 

commerce offned by Y1uious unin'rsities alld colleges. 

Ellgillcning is its hasis, ,stm]l'Ilt.s taking four-fifths of 



so THROOP COLLEGE OF TECHNOLOGY 

the subjects offered in the Engineering courses described 

on pagcs 71-90, the remainder of their time being de­
"oted to a scientific study of thc principles of commerce 

and industry. It is designed to provide adequate educa­

tion for students who, while desiring a systematic train­

ing in the applied sciences, havc interests and aptitudes 

which fit them for positions on the business side of manu­

facturing and transportation enterprises, rather than for 

specialized engineering. 

The course includes (1) the instruction common to all 

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

assignment of engineering studies in one of thc thrce 

groups: Electrical, Mechanical, or Civil Engineering; 

and (3) a selected group of subjects in economics and 

business. The subj ects in group (3) may be briefly 

described as follows: 

Economics, being fundamental to all that follows, pro­

ddes a general survey of the principles governing thc 

production, distribution, and consumption of wealth; 

while the study of Economic History acquaints the stu­

dent with economic problems and forces as affccting the 

development of the United States of America. Business 

Law is designed to provide such knowledge of the law 

as will give a general understanding of legal rights and 

duties in ordinary circumstances and will lead to precau­

tionary measures, whenever business ma3' threaten to de­

part from tried routine, so as to ilxoid the expense and 

trouble arising from a fully developed emergency. In­

struction in Ranking and Securities, Accounting and Sta­

tistics, Transportation, Taxatioll, and Co,~t Accounting 

(lca18 thoroughly with the broad outlines and fundamental 
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principles of th(;,~(; s(;\'('ral subj eets. The work ill Com­

mercial Organization aims to ground students in the 

principles underlying modern business as illustrated by 
eonerete examples offered by an examination of typical 

American industries; while that in Industrial Manage­

ment inyoh'es a consideration of the prescnt tendencies 

of industrial organizatioll, its forms and problems, to­

gether with a critical study of the recent applications of 

system. Students will be required to inspect well-or­

ganized factories and business establishments and to 

prepare written reports thereon. The lectures in Edu­

cation will deal with general pedagogical theory and 

with the fact that a knowledge of men is the most im­

portant element in education, and that in the relations 

of men perfect honesty is the only basis of real success. 

This course in Engineering and Economics is one of the 

General Courses, and leads, like all othcr undergraduatc 

courses, to the degree of Bachelor of Science. 

The schedule of this course is giYen on pages 68 and 

69 following. 

GENERAL COURSES 

General Courses are provided primarily for those who 

may desire a thorough collegiate education in which 

science predominates, but with a generous admixture of 

other cultural studies, all of which are pursued according 

to the standards and with the thoroughness of a profes: 

sional school. They also afford :m opportunity for 

several other classes of students: those who may desire 

to engage in scientific research, those who plan to be­

eome teaehcrs of ,~ci('lIe(". alld lho.~(' who llJay el('sir,' snllH' 

~ei(,lItific preparatioll for a IJllsil\('ss career. 
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Studcnts in General Courses must take all the re­

quired work common to all courses, in addition to thcir 

major subject. The remainder of their work is pre­

scriptive, varying in accordancc with their respective 

plans and requirements. This work must be arranged 

subject to the apprO\'al of the Faculty so as to form a 

consistent whole. 

GENERAL PLAN 

Throop College sets applied sciences at the center of 

its undergraduate courses, but surrounds these with the 

more essential humanities. Architecturally, this emphasis 

is expressed by Alexander Stirling Calder's heroic figures 

of the Humanities, grouped with Energy and Scicnce 

O\'cr the archways of the main building. The College 

holds that certain so-called "cultural" studies are indeed 

most practical and needful. It believes that the English 

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

quires four years' study of it, instead of the one-year 

requirement of most engineering courses elsewhere. It 

believes that the young engineer must also know at leilst 

one continental language, with its appropriate background 

of history, besides American history and civics and busi­

ness law. It believes that his first obj ect should be serv­

iceable citizenship, and tbat in this direction he hilS 

unusual opportunitics-as a "civic engincer," as has been 

said. It has no electives, but many "prescriptives," ap­

pointed according to individual talents or needs. It has 

olle instructor for every group of six students, i1nd gives 

much attention to rescilreh. It requires fifteen units for 

i1dmission and four years of hilrd work for graduation. 

It is not a place for boys to play, but for mcn to work in. 
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A member of the Board of Trustees of Throop College 

has said: 

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

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

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

Flut the contrilmtions of science to the beauty of the world 
nre not ('onfinpd to these products of synthetic rcasoning. Tn 
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t'n?ry diredioll it has lllultipliell our perception and enlarged 
Olir nSlOn. In ,listant space it has found luminous clouds of 
exquisite spiral structure, glolmInr clusters of tens of thou­
sands of stars, and revolving systems indirectly perc('ptible 
by the influence of their motion on the nature of light. It has 
transformed the mud from the bottom of the sea into forms 
as perfect as snow crystals, the skeletons of microscopic be­
ings of former ages. It has re\'ealed beneath the green scum 
of stagnant pools tbe infinitely varied and delicately beautiful 
creatures of a living world as marvelous as the stellar universe. 
It has pierced beyond this world into the atom itself, anel 
shown us the thousands of electrons, whirling in orbits, whieh 
in endless combinations form systems more varied and complex 
than their analogues among the stars. Even analysis, then. 
may yield beauty, and he who penetrates to the heart of na­
ture will find the powers of his imagination and his pleasure 
in all forms of heauty~not lea'it those of literature and art 
~expanding' as he goes. 

PLAN OF INSTRUCTION 

Graduate courses in Chemistry and Physics arc offered 

in connection with research directed by Dr. Arthur A. 

X oyes in Chemistry and Dr. Robert A. ~Iillikan in 

Physics (see pages 98-100, and 102-101.) 

All of the undergraduate courses as far as possible 

combine the following elements: the discipline resulting 

from the preparation of recitations from text-books; the 

henefits of the instructor's point of view as developed in 

lecture courses; the acquiring of thc technique of expres­

sion and design in the dmfting room; the nse of instru­

ments of precision in the laboratorics; training in aCCll­

rllcy by the use of field instruments; the importancc of 

systcm in tests of commercial equipment; the knowledge 

of physical limitations as shown by the testing of mate­

rials; and the impetus for original work as emphasized 
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in the experimental laboratories. The student is encour­

aged to usc the libraries to the fullest extent, and particu­

lar stress is placed upon acquaintancc with contemporary 

progress and practice through a study of catalogues and 

by special courses in current tcchnical journals. To 

deyelop expression and breadth of Yiew, advanced stu­

dents may be required to prepare and deliver before the 

student body stated reviews of recent developments and 

tendencies in their fields of study. Before the completion 

of his course each Senior prepares a thesis rcpresenting 

the results of his own original thought as applied to a 

concretc problem. 

The College has been peculiarly fortunate in securing 

the presence of eminent engineers and other specialists 

to address the assemblies, as the influence of leading 

personalities is an inyaluable supplement to its cur­

riculum. Thc rapid dcvelopment of a great industrial 

environment about Los Angeles .affords unlimited oppor­

tunities for visits to all kinds of engineering works in 

operation and in process of construction, to chemicill and 

other manufacturing plants of the latest type, and to 

power houses of modern design, while the advancing 

utilization of the rieh natural resources of Southern 

California affords many valuable examples of the 

methods used in drilling for oil, in refining petroleum and 

other typical products, in making cement, in pumping, 

and in de,-eloping powcr by means of hydro-electric 

plants. 
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GRADUATION 

For graduation students must cOlllplete such work as 

IS prescribed by the Faculty for their se\Tral courses: 

the number of units is approximately 600. 

Each candidate for a degree must prepare a thesis on 

some subj ect included in his course, or an account of 

some investigation made by him, or 'an original report or 

design accompanied by a complete exposition. Subj ccts 

of theses are announced by the Faculty at the close of the 

Junior year, whenever possible, and theses must be sub­

mitted to the Faculty for approval at least a month be­

fore Commencement. All theses and records of work 

done in preparation therefor, remain the property of the 

College, and may not be published except by its authority. 

The degree conferred by the College represents not 

only the completion of one of its courses of study, but 

also the attainment of a high standard of efficiency. Any 

student who fails to show in his Senior year that he has 

attained such a standard may be required to do such ad­

ditional work as shall test his ability to reach that stand­

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

scribe. At some time during his course the student 

should make practiC'al application of text-book theories 

by undertaking actual lahor connected with his future 

profession; and the College affords aid in this direction 

by such agencies as the Public ,Yorks Scholarship Fund. 

describrd elsewhere. Summer work of this character is 

warmly encouraged, being recogni7.cd as an important 

snpplf"ll1ent to the in,~truetioll offrren. at thr College. 



REQUIREMENTS FOR DEGREES 

REQUIREMENTS FOR THE DEGREES OF MASTER OF 

SCIENCE AND DOCTOR OF SCIENCE 

57 

Graduates of colleges who present evidence that their 

preparation and ability are such as to enable them to 

pursue successfully work more advanced in character 

than that required in the undergraduate courses at this 

College may be admitted to courses of study leading to 

the degree of Master of Science or of Doctor of Science. 

Each candidate shall, at the beginning of the college 

year, submit to the Faculty for its approval his proposed 

course of study. 

To receive the degree of Master of Science the candi­

date must complete satisfactorily, in residence at the Col­

lege, not less than one year's work consisting mainly of 

advanced study and research in science or engineering, 

and must present a thesis describing his research. 

To receive the degree of DodoI' of Science the candi­

date must have been in residence at the college for not 

Ies's than two years; must htll'e completed satisfactorily, 

hne' or tlt another institution, the equivalent of three 

years of advanced study and research in science or engi­

IJ('('riJlg; and must haYt~ shown tlbility to conduct inde­

)H'I1(l('ntl~' original ill\'t'stigation,s. Tht' candidate lll11st 
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during his pniod of study prepare fro III the literature 

an original monograph in his field of science on some 

important topic which has not been recently treated in 

a concise, comprehensive way; and at the close of his 

course he must present in satisfactory form a thesis 

describing his research work. 
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EXPLANATION OF TERMS 

The "subject number" in the following tables refers 

to the description of subj ects beginning on page 71. 

The number of units gh'en in each term for any course 

is the total number of hours pcr wcek required in that 

course, including class and laboratory work and the 

estimated time for preparation. 

The term "prescriptive" denotes, (1): Studies that 

may bc assigned by the Faculty to determinc the specific 

direction of some of the courses. For example, students 

in Engineering and Economics whose interest lies in the 

applications of electrical energy take a group of sub­

jccts in Electrical Engineering. (2): Subjects assigned 

to a student according to the needs of his probablc future 

cnvironment, as in the case of advanced courses in 

2I.Iodern Language. (3): Subjects assigned in a special 

case because of discovered deficiencies in previous train­

ing. For example, students needing further work in 

English of the type of Course 601-603 may be advised 

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

to regular Sophomore work. 

The year is divided into three terms. The normal work 

of a term amounts to about 50 units in Engineering and 

General Courses, but when a subject continues through­

out the year the units granted for any term may not be 

counted toward p;radnation until the subj eet ill question 

is completed. 



ALL COURSES 

FIRST YEAR 
_._-------------,----------

I 
Subject I Hours pel' Week I 

SCBJECTS I Number I I I{-nib Class Lab Prep' -------------11----- ---- ---- ----- '-
I. FRESHMAN YEAR I: Ii! I 

H J.~QU IRED 1 I 
(Throughout the Year) I:, I ' 

All Course.1; 

English, , , , 601-603 i 2 I) 
Frencb", 647-64\)1 [ 
or German. G07-Gu9 ~ 0 
or Spanish""" , 687-689 J 

Mathematics. . . . . . 453-456 
Chemistry", , " ' 301-303,:111 
Dr,awing: " '" ' 701-703 
OrJentatlOn, , , , , " , " , '" 771-7.73 
Mechanical Laboratory .. " 741-744 
Military Science and Tacticsl 781-783 
PhYf'ical Education. . II 

PUESCRIPTIVE I 
French!", "" 1 641-643 
German!""" 661-663 
Spanish!, .. , . . 681-683 
Plane Trigonometry (First 

and Second Terms). , . .. 451,4.',2 
Chemistry (First and Sec­

ond Terms) ..... , . , . . .. 301a, 302a II 

Elemenatry Analysis (Third 
Term) .. "", '[ 458 

4 
:l 
o 
1 
o 
1 
o 

;1 
3 
3 

2 

4 

I) 

11 
(j 

o 
4 
2 
4 

0 
I) 

0 

() 

6 

0 

2 

;:; 
;3 
(] 

1 
o 
1 
f) 

:1 
:l 
:1 

2 

5 

2 

Ii 

12 
12 

G 
Ii 
(; 

]J 

1 

I-If a Illodern language is not offered. for admission, either French 641-640, 
German 661-663, or Spanish 681-683 is required, and the language thus 
begun must be continued through the Junior year. In the Chemistry 
Course students are required to complete Elementary German I and II 
and Scientific German, if French is offered for entrance, but if Gprman 
is offered for entrance, Scientific German and Elementary French lund 
II are required. The language requirements for the Chemical EnginN~r­
ing Course are the same as those for the Chemistry CourAe, except tha t 
Rpanish may be substituted for Frenf'h. 

60 
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SECOND YEAR 

Hours per Week 
, Subject l~ . 

SUBJECTS i Number I I Illts 

~'-~~~OMOR;~;~;li-----'I-~~-rl-~~-II-~~ --
It}}QlJIRED 

(Throughout the Year) I 
,I 1 

All Cour.,., I 
English.. .. .. . .. . .. . .. ... 604-606 2 I 
French.. .. .. . . . . . . . . . . . . 650-652! 
or German .... , . , ' . , .. , . . 670-672 ~ 3 

Ca~£t~~sh::::::::::::::: ~~g=~~~J 3 I' 

fhli~~;y s~i~;'~~ ~;'iIT~~ti~~11 i~!=i~1, i 
Physical Education, ' . , . . . () 1 

.-\.DDITIONAL REQUIRED SUR- I 
JECTS 

1ST TERM I 
~lechanism12" .. " ..... , . . 1.50 2 
Surveying123 ....•..•... .. '1 201 2 
Qualitative Analysis·"". 'I 312 1 I 
Qualitative Analysis' .. ",. 312 2 

2ND TERM 1 

Applied ;\lechanics1231. , . . . 251 4 i 
Mechanism of Valve Gears[ . 
:-.. and 9o~ernors12 ........ ! 
HurveYlng .......... .... 'I 
Quantitative Analysis4 , ..•. 

Quantitative Analysisli ..• .. 

3RD TERM 
Applied Mechanics1231 .... . 

Surveying3 .......... .... . 

l'-1achine Drawing12 
•..•.. 'I 

Quantitative AnalYRis45 ••.. 
PhYflicaI Chcmistry57 ..... . 

PRESCRIPTIVE 
Frenchl'> ................. . 
German6 ..••••.•.•....... 

Rpanish6 ...••....... , . 

American Government 
(First Term) , , . , ....... , 

Spe('~al Co~position ... , , '1 
j.,nghsh (ThIrd Term) .... , I 

1.',1 
202 
316 
3IG 

252 
203 
706 
317 
331 

(l44-646 
(j64~6!l6 

684-686 

588 
614 
m:l 

1-In Electrical Engineering Course. 
~-In Mechanical Engineering Course. 
:;-In Civil Engineering Course. 
4-1n Chemical Engineering Cour:-:,c, 
5-In Chemistry Course. 
'-See Note I, page QO. 

2 
2 
1 
2 

4 
2 
0 
1 
a 

3 
3 
3 

3 
1 
2 

o 
o 
o 
8 
2 
4 

3 
3 
6 

11 

o 
3 
3 
6 

11 

0 
3 
(j 
6 
0 

0 
0 
0 

0 
0 
0 
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'-Prescriptive for specially qualified :student::; in Chemical Engineering. 
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ELECTRICAL AND MECHANICAL ENGINEERING 

THIRD YEAR' 

:, c.' , • 'I HOllrs PPT \Vppk 1.1 l"nih. 
i~!l ).I<'ct I I 

I'lB,I1X'TS . ,,"u1I1I)('r i Cl .. 1 1 bPi -~----. 
I ,a:-;~ .. tl. r('p. Ii 1'.J I ,:\1 

----- ---------·'1------1--·- ._--- ----- ',--',----
,)C,Wj( YE,\!{ I., ! ' III. 

1:-;'1' T1:101 

l~tlgliHh '. 
F,('onoHlwf; ........... . 
Strength of ;\Iatcrials. . - . -
}Iatf'rialH of Construction.. . 
Tf'sting ::\'1aterials Laboratory. 
Ellgin('f'ring .Jcurnnl1'. 
DiI:ect Currents. ....... . .. 
Dir(:'ct Currents Laboratory ... 
Graphic Statics. . . . . . . . L 

}If'('hanical Laboratory. 
Physical Education ..... 

"1; 
EJlglitih .................. , .. 'I 

lIydraulics ....... _ _ _ _ , .. ·11 

lfydraulics Laboratory,. -, .. '1'1 
l'ingll1C'cTlIlg .Journab ....... I 
1\'sting :\Iatcrials Laboratory .. 
"\lternating CUl'rf'nts ...... , .. 
~\ lternating eU.rrent LaboratorY:i 
[hennodynamlOs. . .' '" .1, 
}lcchanl('al Laboratory.. ',. I 
Elf'ctrical :\Ipasurcwents. . .. 'I 

Dynarnie8 of )'1uchiuery. . 
PhYRical Edueatjon. . . .... '11 

3TH> TEnM ',I 

Ellgli~h ........... . 
E(,OIlOlllic Hi:-;tory. 
Hydnwli<? .:\lot.Ol"s .... 
Hydraulic ::\lachinpJ"Y. 
Engineering ,Journal1'. 
Electrical :\luehinery 
Electrical Laboratory 
Heat Enginef") .. . 
.:\la('hilH' Design ... . 
Ph:v:-;i('al Edu('at ion. 

, 
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,j,) 1 
2ii4 
2fiO 
2fil 
7;;1 
100 
101 
2;")3 
74.1 

(iOR 
270 
271 
7,;2 
262 
102 
103 
lIiO 
74;; 
404 
1.'12 

2 
:l 
t 
1 
o 
1 
:l 
o 
() 

o 
o 

2 
:l 
o 
1 
o 
:l 
o 
3 
o 
1 
1 
o 

2 

2 
o 
I 
:1 
o 
:1 
I 
o 

o 
o 
o 
o 
o 
() 

3 
(i 
(i 

1 

o 
o 
o 
:J 
o 
:3 
o 
Ii 
:l 
3 
1 

II 
o 
o 
6 
() 

II 
(i 
() 

4 
1 

2 
4 
Ii 
o 
o 
1 
-1 
1 
o 
o 
o 

2 

o 
2 
2 
o 

4 
7 

10 
1 
i") 

2 
7 
4 
tj 

Ii 
1 

4 
7 
3 
2 
3 
7 
4 
~ 
fi 
Ii 

t 
:1 
,j 

Ii 
2 

fi 
S 

12 
1 

4 
7 

10 
1 
,) 

2 
7 
4 
Ii 
Li 
I 

G 
I 

-1 
:1 
,j 

Ii 
" 

Ii 
~ 

12 
I 



ELECTRICAL AND MECHANICAL ENGINEERING 

FOURTH YEAR' 

II S b' I Hours per Week I'" enit,; 
Ii ~ U JfWt I 

Sl·B.JECTS I' Number CIa,s i. Lab. I Prep. If E I ;u 
-----------------II-----I---;---'---II--!--

J\". SE~IOH YE.\H ,I I I 1.:1: I 
[, I , 

ltil' TERM I' ' ! II, 

!i~~l,:N£i~i~~t:i~;,. : : ...... : : . : : • i
l 

~~g 2 g I ~ 
]:~n~ineering Problpll1s or Thesi~.II'i 800 
"team Laboratory, .... , ...... i 116~2 0 :1 
Power Plant Engineering . .... ';1 u 3 0 
Elf'ctric Lighting amI Power I 

Distribution ...... , ......... \. 112 2 0 
. \lternating Current Analysis ... I 104 3 0 
~\ Itcrnating Current Laboratory 1 105 0 G 
c\l;.~:~nati~g .Cu.rrent Transform~ll! 
H~at Englneenng ......... ··· ']1 
Advanced ~1achinc DeRign. " II 
Heating and Ventilating. I 

'I 
2XD TI<~RM I' 

~~~{~~:r·i~~~:r~~ie~,~:.~r: ~h:e~~s:.ill.' 
Fuel and Lubricant Laboratory. [ 
Element::; of Civil Engineering ;'1 

Construetion . ............. '1'1 
Power Plant Lahoratory. . . i 

Electric Traction. . .. . ....... I 

llO 
162 
154 
Hi5 

611 
575 
800 
172 

224 
177 
lOG 

Arlvanccd Alterrwting Current ! 
:'.Iachinery. .)1 114 

f-3pecjfi('a.ti~ns a~d DeHign of I 
ElpctrIC l\.lachlnes ......... .. ,[ llH 

Power. Plant Engineering aud j Hi7 

PO~·~~Ii?l~~t· ~~~l' (j'a~' E~gi~~ .. \.) 
Laboratory ............ ' .. 

:'.Ietallurgyand Heat Treatment:, 
171 
Ju;') 

I

, 

3RI> T}O~R~r 
Ellglbh. . .11 (;12 
::\Iodern Europe. . . ..' ." ,II ,')87 
.\cCOUllting. . . . . . . . . . . . . .. [ 561 
Public Ctiliti", ........... " .. ' 22.0 
Engineering Problems or Thesis'll 800 
Electric' Power Transmission..' 11 H 
EI~~~~ita.J .En.giIleering Labora- .1' 107 

Dielectrics . .................. ~I 122 
Specifications and Design of ~ 

120 Elcctric :\IacJlilles . .. , , , , ' .. 'I" 
~l:~~:;~~~~ .~~,g.in~CI:in~. ~',a.b,o.r~.i 17:~ 
}Iechanical Engineering Design.:; 1.')(i 
D('sign of I nt('J'wd Comhn~tion Ii 

Ellgines . .. " .. !I 
Tc.dmical .JuuJ'wti:-.. I, 
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CIVIL ENGINEERING 

THIRD YEAR! 

I: Subject Hours per Week II 
SCBJECTS I Xurnbl'r I I I, (-uit, 

_____________ '~ ____ I-=-~~J-~~- -~~·-[I--
lIT. JliNIOR YK\H 

JST TER:'II 

~llglish . .' .... . 
hconomlcs .......... . 
Strength of ~laterials .... . 
11aterials of Construction. 
Tc:;:ting lVlatcrials Labora-

tory ........... ... . 
Engineering Journals ..... . 
S('weragc and Drainage ... . 
Theory of Structures 
Physical Education . . 

2ND TEK\:I 

English .......... . 
Hydraulics ......... ' .... . 
Hydraulic.8 Laboratory .. . 
EngincE'ring .Journals ..... . 
Testing Materials Labora-

tory .............. . 
Highway Engineering . ... . 
Theory of Structures .... . 
l\Iineralogy . .... . 
:l\'lachine Drawing . ..... . 
Railway Surveying ... . 
Physical Education. 

3RD TER:tf 

English ............ . 
Economic History . ...... . 
Hydraulic Motors ....... . 
Hydraulic ~1a~hin(>ry .. 
Engineering Journals .. . 
Theory of Strurtures . . . 
Hailway Surveying .... . 
Hailway Engineering. 
Fidd .\stronomy . . . 
(:pology ............ . 
l'hy~ical Education . . 

G07 
5.-.i1 
254 
260 

261 
751 
20!) 
217 

GOS 
270 
271 
7.12 

2G2 
20.5 
21S 
02;) 
70~ 
20G 

non 
552 
27'2 
27:1 
75:1 
21D 
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'20" 
4;)7 
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I I I II 
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CIVIL ENGINEERING 

FOURTH YEARI 

.. - .. _---- ----------
I" Subject \ Hour, pl'r \\ (ck II 

SlTB.TECTS I N b -----I'l ll1lt ' i ' um or ('I ___________ JI-----_~~ __ ~~_I I>lPP I 

I\! .-:!--
, I, 

English ..... , . 1 mo 2 0 2 I ,1 

IV. SENIOR YE,\lt 

1ST TER:'\f 

Education ...... ' .... , , . : I' 5!lO 1 0 2 ;, 
Transportation .. ' .. , ... , . 5SG 1 0 1 2 
Engineering Problems or ' )'1 

Thesis ................ '1 800 :1 
Direct Currents ......... , . 100 3 0 .[ 7 
Direct Current, Laooratory 101 0 3 1 .[ 
Reinforced Concrete ...... I' 211 3 0 5 I" 8 
Structural Design... . .. . .. 220 0 12 0 12 
Irrigation...... . . . . .\, 215 2 0 4 ti 

EngI1Sh2~~ .. T~~.': .. ',1',1

1 

611 2 0 :2 Iii, 4 Business Law. . . . . . . . . . . 575 ;) 0 3 G 
Engineering Problems or 

Al~~~~:i;;g C~;,~~,;i;.·. : : : ': I ~g~ J 0 4 II" ~ 
Alternating Currents La-

boratory.. .. .. .. .. .. . 103 0 3 1 4 
Structural Design... . .. . 221 0 !l 0 9 
Water Supply.... . I 2](j 2 0 4 I (j 
~Jasonry Structures. : 212 3 0 i ~ 

3RD TERM I 
English ................ Ii 

::\1odern Europe ......... .. I 
Accounting........ . . '11 
Public Utilities ... 
Enginec:ring Problems or . . 

012 
587 
501 
220 

2 
:l 
3 
1 

o 
o 
o 
o 

12 

2 
4 
i5 
1 

o Ci;SE~gil~~~I:i~g' D~:5igl~: : li

l

i ~gg 0 I' 
Elementsof HeatEngint'er-
~ng. ___ .. ~ .. ~~._._._._. _. _. '_'_'..:1 ___ 1_6_'8_...:. __ 3_' ______ 0 ____ 3 

I-For preseriptivc subjects, see page 70. 
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-

CHEMISTRY AND CHEMICAL ENGINEERING 
THIRD YEAR 

-~-----~ -------- - ----- -
" " ;' Subject I Hours per Week I: Cnits 

St RJI'~CT:-; ': Xumber , I ' 

____ ; , 1 CIa" i l.ab, I Prep, II Ch jChE -------------. '-----1'---1---- -----, --
III. JUNIOR YE.\I~ I, Iii il I 

1ST TER::'.I ,I i ' I 

I 
EngliRh .......... " ': fi07 2 0 2 4 4 
Scientific German. :3Gfi 1 0 2 3 :l 
Organic Chemistry .. ~,jl :3 0 r, 8 S 
Organic Chemistry Laboratory. :",G 0 Ii 0 6 G 
Properties of Gases and Solu-

tions ...................... :n2 2 0 G 9 !) 

Physical Chemistry Laboratory. :laG () :3 1 4 4 
Electrical l\lcasurement~ ... 404 1 3 2 G 
QuantitativI? Analysi~l ........ :318 1 6 1 8 
Strength of ::\fatcrials ..... 254- 4 0 6 10 
.:\Iaterials of Construction .... 

: Ii 
2(jO 1 0 0 1 

Testing l\Iatcrials Laboratory. 261 0 ;) 0 S 
Physir'al Education .. 

1 

0 1 0 1 

2XD TER)"l 
,I 

I 
F~nglish""" , , 'II G08 2 0 2 4 4 
EconomIcs .......... 551 :l 0 4 7 7 
Scientific German ..... '" 'I 367 1 () 2 4 1 
Organic Chemistry ........... 

Ii 

:352 a 0 s 8 8 
Org-anic Chemistry Laboratory. 357 () G 0 G G 
Heaction Rate and Equilibrium. 333 3 () (j 9 9 
Physical Chemistry Laboratory. 

II 

3a7 0 3 'I 4 4 
~Hneralogy 1 ••••••.• 52.5 2 :3 2 7 
Hydraulics, , , , , , , , , , , 270 3 0 4 7 
IJhysical Education .. 

II 

() 1 0 1 

3RD TF.R:\f 

English ..... GO!) 2 0 2 4 4 
Economic History. 

I 
;');32 1 0 2 3 ;, 

Hcientific German ........ 

I 
:368 1 () :3 4 4 

Organic Chemistry. , .......... 353 :l 0 .) 8 8 
Organic Chemistry Laboratory. 

I' 

35~ 0 (\ 0 (j (i 

Phase Equilib ia and Thermo-
Chemistry, , , , , , . , " """ 

I 
;'34 :l 0 () \) 0 

Physical Chemistry Laboratory, 338 0 3 1 4 4 
Industrial Chemistry, , , , , , , I: 371 4 () 4 8 8 
Geology 1 •.. , •. , .. I' 526 2 0 :J 5 
::\Iachine Drawing .... 

:1 

708 0 3 0 :3 
PhYRical Education, . 0 1 0 1 

1 --

1 -- \\-'ith the approval of the department, students in the Chemistry Coursp 
may substitutc for thcRe courses other work of an advanced chanH'tcl'; 
Expf'rimf'ntal Problems, :3 !) f) , is C'Hpcrially r('{'ommendpd. 



CHEMISTRY AND CHEMICAL ENGINEERING 

FOURTH YEAR 

II' S b' I H~~n; per \Veek III rllits 
-BJF"TS I u lect I ---

St' A' '- I Nllrnher ~ I I "I 1 -, , 
_~ ______________ II~ ___ I~~'"- _~~~~~ ___ I ~~I~l: 

IY, SEKIOR YEAH I, I i :1 i 
1ST TER~1 

English. . . . . , . I 

Education. . . . .. . ........... I': 

Eleetrochemistry and Thf'l'mo- I':,:' 

dynamic Chemistry ... , " " 
Physical Chemistry Laboratory, 
Industrial Chemistry, .... ' " 
Technical Analysis. . . .. .. .. 'Ii 
Organic Chemistry Laboratory). 
Thesis ... ,-, , . , I 
gt~:~t 2~~~:~~~ 'I~!~b~l:~ t'o·r;;. ~ . i 

2ND TER'! :1 

English ...... ,.. . " ,Ii 
Business Law. . I'i Rt'search Reports. . ...... . 
Special Topics on Physical 
, Ch.e~nistry. . . :1 

1 hes!s-.. .. .. . .. .. .. . .. .. 1',,1 

Chemical Engineering .... . 
.\ltpl'nating Currents ........ . 
.. \ Iterna ting Currents Lahont- Ii 

tory.... '" i, 
I' 

EngliHh........ .. .. . !i 
~Iodern .Europe, , ' , Ii 
AccountIng. . .. . ............ il 

iH~~:~~'t~·~iij~·a·t·~~gi~~~I:i~g·.: : 
Cht~nl1ca] Engmeermg ........ . 

(ll0 
i'i90 

33;' 
339 
372 
321 
3,59 
39;; 
100 
101 

611 
;'75 
391 

:141 
39,,; 
377 
]02 

!;]2 
';87 
';61 
392 
395 
168 
378 

Research Reportfl. . . . . . .. . ... II 

."----

:1 

I

I; : : II,; 
! ~ : II '! 
; ; ; I I 
: : .: I,I : 

o 
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:l 
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2 

G 
o 
3 

() 

o 
o 
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l-"\\Tith the approval of the department. ~tudents in the Chemi~try Court'c 
may substitute Geology 527 or additional Thesis for Organic Chf'mit;tI'Y 
Laboratory. 

!-With the approval of the department, students in the Chemistry Com,,, 
may devote part of the' time assigned to Thesis to other advanced work, 
or they may prf'pnrf' a ,~h()rt monograph upon n sf'lf'etf'd topic· in Chelllif'.try. 
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ENGINEERING AND ECONOMICS 
THIRD YEAR' 

III. JUNIOR YEAR 

1:n'TER:\I 

H EQUIRED . II 
English ... , '/ 
Economics. . . . .. ........ I 
Stren;(th of :\laterials .... . 
::\fateriaIs of Construction. I 
Te:;~~g. ~laterials. L.a~or~~ I 
Direct Currents .... , .... ' I 
Direct Currents La bora tory III 
Engineering Journals ...... I 

Statisti('s ............... ' I 
Physical Education ....... II 

J)REEle~~~'fr.~l~nl! Mechanical I 
Enqineering I 

Graphic Sts-tics .......... . 
C'ivil Engineering 

Theory of Structures. . . . .. I 
or Sewerage and Drainage. 

III 2ND TER"!\! 

RF.QUIRF.D 

English................. I 
Alternating Currents ..... . 
Alternating Currents La-

boratory, ............. . 
Engineering Journals ...... , 
Hydraulics..... . 
Hydraulics Laboratory. . I 
~:c~kj~i~s' .' ::'. ':. II 
Physical Education.... I 

PRESCRIPTIVE I 
Electrica{ an~ Jlechanical 

Engzneer,mg I 
ThermonynamlCs ......... I: 

Rleelrical Engineering I 
Electrical Measurements. " 
J[ eehanical Engineering 

Dynamics of Machinery .. 'I. 
riril Engineering \ 

Theory of Structures ... , .. I 
Railway Surveying ...... , "I 

3nn TERM I 
REQljIRRD 

English .................. , 
Economic History ....... , 
Engineering Journals ..... . 
Business Law, .... , .. , , . 'I 
Accounting, ............ . 
Physical Education ...... . 

PRESCRIPTIVE I 
All Courses I' Hydraulic NIotors ......... I 

Byars.uhc :\1achmery ..... . 
Elecfriea! amI. -tlf echa nical I 

EnglneerlJlg "I' 
:.\Iachine Design ........ " I 

Civil Rngineer£ng , 
Railway Surveying ........ I'll 
Railway Engineering ..... . 

007 
.5,::'1 
254 
260 

253 

217 
209 

G08 
102 

103 
7.02 
270 
271 
5(-)5 
5(it) 

](iO 

404 

152 

21R 
206 

G09 
SS2 
7.';3 
.';76 
561 

153 

207 
20S 
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4 

2 
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o 
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\ --For fir:st and second year t;ehcdules of thi~ ('0111':"(', :"f'P pages no ,til 
ror ()t her prf"R('1'iptiv(' !"uhjedf'., :-;('c page 70. 
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ENGINEERING AND ECONOMICS 

FOURTH YEAR' 

, ~ ~, ;: Subject I Hours pC'r \V ('ek 

_~ __ ~:~:~~~ ___ :I~~:~~L ClassJ_Lab._I~!~ 
IV. "EKroR YEAH Ii 

1ST T>o'''' :1 

Hr'~QCIRED II 
English. ~I 
Education. . . . . . . . . . II" 
Transportation ..... 
Industrial lVlanagement.. " , 
Commercial Organization. 
Cost Accounting, ... 
BU8incss Law. 

]lREf'CRIPTIVE 

2~D TE1L\[ 

l{EQl~lHED 
English. 
J ndu~trial ~IanagPIllent .. 
Commercial Organization. 
Taxation ..... 
:\1 unicipalities. 
Thesis ......... . 

PRESCRIPTIVE 

lUiQUIRED i 
English....... . I 
Public Utilitie'i, I', 

::\Iodern Europe. . . .. . . 
1 nclustrial l\J anageI1IPJlt. I 
Commercial Organiz:ltiol1. '.' .! 

Thesis .. 
PHF:SCRIPTIYJ-:.. Ii 

Gill 
;,90 
S8G 
,'iR:1 
580 
;)()4 

077 

iii! 
.'~4 
5HI 
5.';4 
58H 
1>00 

1i12 
22;') 
,,1';7 
,jSt) 

"H2 
HOO 

2 
I 
I 
2 
2 
3 
:1 

2 
2 
2 
2 
I 

2 
I 
:1 
2 
2 

I -For othf'r prescriptive subjects, sec page 70. 
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o 
o 
o 
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o 
3 
:1 
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0 
0 
0 
0 
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2 
2 
I 
3 
:3 
;j 

5 

2 
3 
3 
2 
2 

2 
1 
4 
3 
3 

Units 
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3 
2 
5 
5 
8 
8 

15 

4 
8 
8 
4 
3 
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15 

4 
2 
7 
,5 
5 
6 

20 



PRESCRIPTIVE STUDIES' 

THIRD AND FOURTH YEARS 

I; R b' 'I' Hours per Week ': ~l'BJEC1'S ...,u Jed ' 
'" ',Xumber I I " Cuit" 

I Class I Lab. Prep. Ii ------------- :1-----,----'--------Ii--
III. JUNIOR YEAR !, 'I 

Ii 
1ST TER:\[ !! 

I! 

Elelllentary Aeronautics. I': 
Differential Equations ... ~: : 
Analytical l\Icchal1ics .... 'Ii 
Advanced Fren~h, II ...... : 
~.\dvanced Spamsh, II ..... ! 

Contt"mporary Lite ature ... I~ 
Chemistry (see pages 92-97) II 

2ND TER),! :1 

~~~Fc~~:~t~~y' A"e~~~~~ti~~·. ',: ;i 
Differential Equations ..... 11' 

Lp:tRt Squares ........... . 
Advanced French, II. ..... " 
Advanced Spanish, II ..... 'I 
Chemistry (sec pages!12-H7) I, 

I' 
Electricity and ~Tagnetii'Hn'I' 
Elementary Aeronautie::; ... ' 
Differential Equations ..... I· 

3RD TERM 

Advanced ~'rench, II. ..... I; 
Advanced Spamsh, II ..... , 
Chemistry (see pages (12-'17) II 

[V. SENIOR YEAR :! 
Ii 
II 

1ST TERM 

Advanced Calculu" ........ :1 
Advanced French, III ..... 'I 
Electrical Communication. I, 
Geology ................. I: 

I: 
Advanced Calculus ........ 1 

Advanced French, III ..... il 
.\dvan{'C'd Electrical Engi-;I 

nceri::~ .. ;~~" .. 1: 

2ND TER.M 

Advanced Calculus ........ 'I 
Advanced French, III ..... ii 
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Eledrical Engineering· ... 100·1~9. 71· 7"0 
~[echanical Engineering .... 150·200.. 78· 82 
Civil Engineering .... ................... .. 201·250.. 8~· 86 
Applied Mechanics and Hydraulics.. . ...... 251·299.. SR· 90 
Chemistry; Chemical Engineering... 300-~00.. 92- 97 
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Geology..... ........... 525·530 ..... 108 
Economks and His/on-... ............. . ....... 551-600 ..... 109-112 
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Argumentation and Public Speaking.. . ....... 606 ...... IH 
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Drawing ........ 701·730 ..... 120-121 
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l'h,'sical Instruction .126 
Thesis . 800 ...... 126 

ENGINEERING 

The work listed in the three branches of engineering 

described in the pages immediately following is de­

signed to gi\-e the student sound training, both theoretical 

and practical, in thosc fundamental subjects upon which 

professional practice is bl.lscd. He is familiarized with 

the use of cngineering apparatus and methods, and with 

thc usual problems of practice. Particular care is taken 

to enforce the application of the principles taught. 

ELECTRICAL ENGINEERING 

100. D,HEC1' CrRRF.xTs.--Theory and practice of direct Cur­
rent machinery, and measuring instruments. Xumerous proh­
lems are soh-ed. TE'xt: PrincipII'S of Direct Current }Ia­
('hines, Langsdorf. Requir('d in Electrical and }Iechanical 
Enginccrilll!,' Hnd Engineering: and ]:;:conornics ('Olll'SeS, fi1'.<.;1 
[('1"111, junior ycm', and in Civil nn(1 Clwmical ·Engineerin~r 

conrses, first tNm, spnior r('nr. (7' units) 
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101. DIIII;CT CCRRENT L.\BOlUTOUy.-Supplemcnta ry to 1 ()I!. 

1'",,, of mcaslIrin!< instruments, determination of dircct ('ur­
l"t'nt machinery characteristics, and the operation of direct cnr­

rt'nt motors and generators. Required in Electrical and Mc­
chanical Engineering and Engineering and Economics courscs, 
first term, junior year, and in Ch·il and Chemical Engineering 

courses, first term, senior year, (4 units) 

109, PRINCIPLES Of' ALTICRNATINO CURUENT ENGIXEERIXG.­

Elementary study of alternating currents by analytical ancl 
graphical methods. Theory of altcrnating current measuring in­
stJ'lunents; inductancc and capacity, harmonic electromotive 

force and harmonic C11rrent; problems of reacth'e circuits; 
l'csonancf'; problems of coils in series and multiple; single and 
polyphnsf' alternators; single and polyphase systems; syn­
chronous motors; rotary converters; transformers; induction, 
and single phase motors. Xumerous problt ms are worked. 
Hequired in :Electrical aml \1echanicHl Engineering and En­

gineering and Ecollornics courses, second term, junior year, 
and in Civil and Chemical Enp:ineering courses, second term, 

senior yeal'. (7 units) 

10~. AL'J'EUX.\'.I'IXG CUHREX'l' L \BOIL\'l'ORy,-Supplementar~' to 
] 02, '·Uses of alternating Clll'l'ent indicating and recording in­

struments; determination of characteristics of alternating cur­
rent machirlPr~', op,'ration of a!tel'nators, illclllctioll and syn­
chronous motors, and transformers. Required in Electrical 
and :\Iechanical Engjnt'f'rinf!: Hnd EIl,~.dneel'ing and Economics 
C011rses, second term, .i unior year, ancl in Ch'il and Chemical 
Enp'inecring ('onrs('.;;;, s('eon(l tCrlTI, senior ~~e(lr. (4. units) 

lOJ.. AVI'F.ItX.\'l'IXG CeItHE"T ,\;'C\J,YSIS.- --.\ch-anccd study of 

the magnctic a 11(1 electric circuits; problems of the elect 1'0-

static an(l electromagnetie fiehls; stucl~' of magnetic ITlflteri:tls, 
solution of problems ill\'ol\·inl'· the .s~-tllholic meth(]cl alld COIII­

plex notation; (lllnlysis of ('}('ctl't)lll'Jti\'{' for('('. :I1H1 ('lIrn'nt, 

nOllsiltll,soidal waYC' forms; lIse 0 f thc oscillograph, Rf'qJtil'eci 
in Electrical Eng'inecl'ing' eoursp<." first tcrlll, senior ~7e,,1'. 

(9 unih) 
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1 ();;. . \J.'l'ER" ATI"G CCRU};"T L.IIlOR.ITOIly.-Complete tl'sts of 
the synchronolls motor; the operation of s~'nchronous machines 
in parallel; complete tests of transformers; study of polypha.'I' 
connections; rotary converter tests; photometric measurements; 
use of the oscillograph; testing of magnetic materials. Requircd 
in Electrical Engineering courses, first term, senior year. 

(6 units) 

106. ELECTRIC TR.\c'l'IO".-The electric railway, selection of 
equipment in rolling stock, location and equipment of sub­
stations, comparison of systems and power requirements for 
operation of electric cars and trams. Required in Electrical 
Engineering courses, s('cond term, senior year. (10 units) 

107. ELECTRIC.Il. EXGIXEEllTXG LABOlt l'l'Ou,.--Supplt'lllenbll·~· 
to courses 104, 108 and ISlO. Testing insulating materials, and 
comparing dimensions and design of electrical machines found 
in the laboratories of the College. Required in Electrical En­
gineering courses, third term, senior year. (4 units) 

108. EI.EC'l'RTC.IL :VLICTrr)o1ERY.-A continuation of courses 100 
and 10il. The application of the principles taught in these 
courses to the stuclr and operation of direct and alternating 
current machinery. Required in Eledl'ical and :Vrechanical 
Engineering courses, thiJ'(1 term, .iunior ~·ear. (7 units) 

109. ELECTltIc.\l. LAlIOllA'J'ORY.-A continuation of 101 and 
103. Efficiency tests of direct and alternating current ma­
chinery, operation of motors and generators in parallel, cali­
bl'ation of indicating and recording meters. Required in Ele('­
trical and }Iechanical Enl'i]werinp: ('our,<;('s, third tCl'ln, junior 
~·ear. (6 units) 

11 n. . \ I.TEIl" .1'I·r ~G Cl'Iun;" 'I' Till" sFoIDmns.--;\ n nrJvanced 
.'Iud~' of the stationary transfOl'IIlPl', with spt'('ial empha'iis 
"]lon problems of multiple ope]'atioll whi('h inl'ol\-e prob1ellls 
of polyphase polarity, togdhe]' with r-.ingle and polyphase llIul­
tiple circuits. Hequirpd ill Electric'll Engineering COllrses, 
first term, sCllior year. (6 units) 
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Il:.'. Eu;cnllc LIGHTIXG _,XI) POII-Bil D'STRIIlGTION .-ElPdric 

dis'rillutioll and wiring; calculation of simple alternating en r­
rent circuits; installation and operation (,Obts and selling price 
of electric power. Required in Electrical anel ::Ueehanieal EIl­

gineering courses, first term, senior ycar. (6 units) 

1I4. Am-ANCED AvrBRN.\T' "G Cl"RRE"T :\I.\CHIXBIIy.-An ad­
"anced stu ely of the principles im'oh-ed in alternating current 
machinery, other than the transformer, with particular CTIl­

phasis upon the induction Imel synchronous motors. Required 
in Electrical Engineering' courses, second term, senior year. 

(6 units) 

lJ 6. ELECTIlTC POWBR T'L\NS~lISSION.-·Determillatioll of eco­
nomic voltage for transmission lines; line protection; elemen­
tary transient phenomena; corona; use of hyperbolic functions 
in line calculations. Heqllired in Electrical Engineering courses, 
third term, senior year. (10 units) 

118. SPF;CII-·IC.\TIOXS .\NU DESIGN or ELECTRIC :VL\CHINES.­
P"eparation of specifications and dt'sign calculations for alter­
nating and direct current machinery. Required in Electrical 
Eng'ineering courses, second term, senior year. ('1 units) 

] '20. SPECIFICATro"H.\ "" DESIGN 0'" EU;CTRIC :VL-I.CllDn;s.-·­
A continuation of COllrse llfl. Requil·pcj in Electrical Engin­
eering conrses, third term, spnior year. (4< units) 

12:.'. Dn:LEcTltTcs.-The relations of phenomena of dielectrics 
in high yoltnge engineering. Required in Electrical Engineer­
ing courses, third term, senior p·ar. (i; nnits) 

1:.'·1. ELl:CTlIIC.\J, CO"" ,." I('.\TIO".·· -, \ stlId)" of the c!elIwllh 

of telephone, telegraph, and call systpms. Pl'CscI"iptive, firsl 
term, senior year. (5 units) 
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1:16. Am"AxcED ELECTllIC,'L EXGIXEI'IlIXG.-A detailed study 
of circuits, induding adnll1ccd work in waye propagation and 
transient phenomena in electric conductors. Prescripth"e, sec­
ond term, senior year. (5 units) 

[SEE ALSO SCnJECTS 150, 151, 153, 161, 166, 170, 172, 201, 2:2.), 
.'2,>I, :152, :153, 260, 261, 270, :17l, :172, "XD 273.] 

ELECTRIC.\L E~GIl\EER1XG E\2CI,l':'IIEXT 

The apparatus has been so installed as to permit the 

arrangement of the laboratories as a system of power dis­

tribution if desired. X early 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 

7112 kilowatts, these being standard commercial sizes 

which are carried in stock. The pieces of apparatus are 

so selected with regard to voltage and speed that nearly 

all of the motors and generators may be grouped into 

pairs, each pair being capabJe of operation as a rnotor­

generator set. 

POWEll ApP,'R.\TDs.-One three-unit Allis-Chalmers motor 
generator set consisting of a 75 horse-power, 50 cycle, 2;700 
volt induction motor, with auto-starter, directly connected to 
and mounted on the same bed plate with two '2" kilowatt, 195 
volt direct-current generators; one two-unit 'Vestinghouse 
motor-generator set consisting of a 3;') horse-power, 1:2;') volt, 
1000-1:200 r. p" m. motor and a 30 k. v. a., 2200 volt alternator, 
both mounted on the same hed plate; one three-panel white 
marble switchboard for building' distribution, eqllipped with 
knife switches, cartridge fuses, and watt-hour meters only; one 
nine-panel natural black General Electric switch board arranged 
;18 follo,,'s: 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 anv of the sources of labo­
ratory power SUPl)ly; panel g has on it' three a lh'l"llating- cllrrent 
ammeters, a three-phase circuit breaker, a three-pole knife 
switch, and serves to supply three-phase no yolt alternating 
<'urrent to the lahoratories; panel 3 is equipped with a graphic 
nmmder, n stm·ting Rwitph, fllld an oil switph with oV('I"jOfHl 
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],l'icas(', and sel"l'es to control the 75 horse-pm""l" 2200 yoll 
lllotor-gpnerator sct; panels 4 and 5 are each equipped with 
field control, ammeter, voltmeter, circuit breakers and the neces­
sa ry switches to enable them to sene 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 ill 
addition a starting' switch so that it may be used to control 
the direct current unit of the \Vestinghouse two-unit motor­
generator set when it is opel'ating either as a motor or a gen­
erator; panel B is equipped with alternating current voltmeter 
and ammeter, two three-pole oil switches, exciter and generator 
field control, and synchronizer plugs for use in the control 0 f 
the alternator of the tll'o-nnit "r estinghouse set when operating 
either as an alternator or synchronous motor; two 1 .. 5 kilowatt 
compound Westinghouse direct-current generators, uS'lble also 
as motors; one 10 horse-power four-pole series or shunt \Vest­
illghouse motor, usable also as a generator; one General Elec­
tric 6 3-4 kilowatt regulating-pole rotary converter, with con­
nections for one, three, and six phases, equipped with spef'd 
limit and end play devices; one \Vestinghouse 7.5 kilowatt 
rotary converter with connections for one, two, three, and six 
phases and usable as a regular or ilw('rted rotary convertcl', 
,louhle-current generator, synchronous or direct current-motor, 
and a three-wire direct-current generator; two inter-pole, vari­
a hie speed, 10 horse-power General Electric motors; one three­
phase, 10 horse-power, 110 volt, 50 cycle Holtzer-Cabot ,syn­
chronous motor, with field aTrunged for use as a synchronous 
condenser, or for reactance, and provided with bridges to makc 
it splf-starting; one 10 horse-power, squirrel cage type, General 
Electric three-phase imluction motm', with starting compen­
sator; one '7,;, kilowatt, revolving field, Central Laboratory Sup­
ply Company generator, with connections for one, two, three 
and six phases, and usable also as a synchrollous motor; onc 
Ceneral Electric A.H.B. alternating current 7.5 k. v. a. labora­
tory set; one 3 horse-power, three-phase ". estinghouse induc­
tion motor; one L5 kilowatt single-phase Central Laboratory 
Supply Company generator, usable also as a synchronous 
1ll0tOl'; one L5 kilowatt Crocker-\Vheeler dynamotor; one 0.,) 
kilowatt Edison bipolar generator; one 0 .. % horse-power Lun­
,lell motor; one General Electric voltage regulator, Tirrill 
patent; one 1,9 kilowatt three-phase induction-type feeder-reg­
ulator; one ') kilowatt, cruciform core, General Electric trans­
former; two !iOO watt General Electric transformers; two :lOO() 
lI'a tt auto-trallsfol'mers; two potential transfol'lJ1('rs; six 3 kilo­
watt transformers of special design for llse in the study 0 f 
polyphasp c0I111Pctions, including' two-to-three-phase transforlll­
ation; three 10 k \', a. cruciforlll t)']w \Y<'sting\lollse tran'­
forl1lers arrnng'ed with suitable switchhoarcls, as a substation 
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for u,e a" a testing station or as a substatioll to dWllge the 
;2;200 volt three-phase current supplied by the 'Westinghouse 
alternator to 110/220 or ,H,O yolts as desired; llliseellaneow, 
switches; circuit breakers; lamp boards; modt>/-,; wiring' sup­
plies, tables, etc. 

PHO'l'O~rE'l'IUC AI'I'AIL1'l'US.-"'" Leeds and X orthrup station 
photometer, \dth LUIl1111Cr-Brodhun screen, lllotor driven lamp 
rotor, and other fittings; a Macbeth portable illulI1inoll1eter; 
standard lamps certified by Bureau of Standards; alternating 
allll direct-current arc lamps. 

C,\I,IllltA'l'LNG IxsTltu~rEx·l's.-A Leeds and Xorthrup deflec­
tioll potentiometer, designed by the United States Bureau of 
Standards, with certified standard cell and shunts; Siemens­
Halske precision alternating and (lired-current voltmeter, range 
7;)-1;)0 volts; three Siemens-Halske preeision flmmeters for cur­
rents varying from 1-10 to gOO amperes; standard Model-,; 
'Veston voltmeter; standard ;Vlodel-5 milli-voltmeter with shunts 
for determining current values; milli-ammeter. 

;VlEASUIU);G IXSTRUClIE);TS.-,\ General Electric Company oscil­
lograph, with attachments; a Richard :Vliiller-Uri cathode ray 
tubc for cathode ray oscillograph work; an Epstein hysteresis 
tester, made by the General Electric Company; a colledioll 
of portahle ammeters, and voltmeters, for both alternating and 
dircct ('urrent work, the collection being so chosen as to includc 
instruments of the plunger, D' Arsonval, inclined coil, electro 
dynamometer, hot wire, and electrostatic types; also milli-volt­
mders with shunts for the measurements of heavy direct cur­
rents--the trade names for some of the types being the Ameri­
can, Hartmann & Braun, Keystone, Thompson, Weston, an(l 
'Vhitney; three vVeston indicating wattmeters; WestirHrhouse 
one, two, and three-phase indicating wattmeter; special 
General Electric wattmeters for low power factor measure­
ments; Stanley, Westinghouse, and other watt-hour meters; 
'Vesting-house and General Electric power-factor meters; 
General Electric synchronism indicator; General Electric fre­
quency meter, and four Hartmann & Braun vibrating ree(l 
frequency meters; a permeammeter of United States Bureau 
of Standards pattern, made by Throop students. 

lIwn TExsrox Apl',UUTLs.---One of the two 1:25,000 volt trans­
formers being constructed by the Throop students is completed, 
and the second one, which will be constructed to operate with 
this first unit so as to give 950,000 volts, is being wound. 
There is also in-ailahle for usc in high tension work a 'Yeinholt% 
statie machine of the largest size; induction coils, high fl'(,­

qUPlwy coils, an(l otlwr necpssary apparatus. 
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MECHANICAL ENGINEERING 

150. Yh:cH_\xJs~1.-Killell1atics of lllHchines, Yariolls eXHIll­

pIes of mechanism in machinery, geometry of motion of parts, 
yelocity diagrams, yarious linkages, cam motions, toothed gear­
ings, belt and chain driYe, and the mechanism of machine tools. 
Class discussion, and drawing board studies. Required in all 
Eng'ineering courses, first tel'll1, sophomore year. (8 units) 

1;)1. Yh:C][AXJS~l OF V.\LYE GE,IUS ,\XU Gm'ERXouS.-.\ COI1-
tinuation of the studr of machine kinematics with a special 
reference to thc linkage controlling steHm and internal com­
bustion engines. The ,-arious types of YHlve gem's and goyern­
ing devices are studied. A combination laboratory drawing 
room and lecture course which aims to give a thorough under­
standing of the principles inyolved in the design of vahes and 
governors. Hequired in Mechanical and Electrical Engineering 
courses, second term, sophomore year. (7 units) 

159. DYXA:>lICS OF :VIACTLIXEUL-A study of the stresses in­
duced in high speed machinery by inertia and centrifugal forces, 
Graphical and analytical determination of accelerations in ma­
chine parts. The balancing of engines and rotating parts, 
The critical speeds of shafting. Required in :Vlechanical En­
ginepring courses, second term, .i unior yem·. (6 units) 

158. lVLACIIIXJ, DESIGX.-"\ eritical study of the problems 
inyoh-ed and the best method of solution employed in designing 
various machines, the choice of material, the arrangement of 
members to insure accessibility and ease of repair, distribution 
of material, the design of hearin?: surfaces and methods 0 f 

lubrication to maintain oil film; the proportion of sliding SUl'­

faces to prevent uneven wear; calculations of machine fastt'n­
ing-s and riveted joints, fly wheels and thick cylinders, shrinkal"e 
and forced fits; shafting- and cranks for strength and stitfnes>; 
with torsional or com hi ned stresses; friction conpling's, anel 
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hrakes; s}lur, friction and helical g('ar5, bdts and ropes for 
)lower transmission; machine frames. Lcchll"Ps, recitations llllil 
drawing board stud it'S. H('qnir('d in Electrical and :VTechanieal 
Engin('ering COI11'ses, third term, j nnior y('ar. (1·2 nnits) 

154·. ADV,\XCEIl ,',hCHL"E DESIGS.-·.\. continuation of the 
"'ork in }Iachine Design applying the prineipl('s of course L>:l 

to all sorts of machine members. Cranes, hoists, modern meta] 
working ma{'hinery, engines, motor trueks, etc., al'e studied 
critiealJ~" and the principles gm"erning their design are inv('sti­
gated, methods of machining and ass(,lIIbling, clearances, toler­
ances and standardization of parts. Due emphasis is given 
to the question of actual costs and of economy in manufacturt", 
U('qnired in :VTechanical Engineering courses, first term, senior 
year. (6 units) 

155. }IETALIXHGY.\ Xll HE.\T TRE.\TME"T.~.\ stndy of the 
methods used in manufacturing iron, normal carbon steeb, 
the special alloy steels and otlwr engineering' alloys. A study 
of the relation of the chemical composition and crystal struc­
ture of the metal to its physical behayior. The principles gO\"­
erning modern heat treatment methods are studied. The val'­

ious uses of heat treated parts and of special alloy steels fOl' 
peculiar purposes are investigated. A continuation of the work 
in mHchine design. Required in :\Iechanical Engineering conrses, 
second term, senior year. (8 units) 

1.56 :\!ECII.\XlC\T, EXGlSEEUlXG DEs1GN.~A continuation of 

the work in desip:n and a studr of the proportions of parts in 
modern maehiner~· which have 1Inderg'one an evolution in de­

sign. The stndent ma,l" be required to make a complded design 
of some machine or pieee of apparatus. Reference is made to 
desi[2'n data appearing in the journals of the American 80-
eieti('s of }Iechanical and Autom()tiyt~ Engineers. Required in 
:VlccllHllical Engineering C01lrses, third term, senior rear. 

(3 units) 
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1.37. 1)I:SI(;" OF IXTERX.\L CO~[ln;STIOX E NGIXES.-}Ioderil 
practice in the design of gas Hnd oil engines and the application 
of principles of thermodynamics and machine design to their 
eonstruction. Required in :'IIechanical Engineering courses, 
third term, senior year. (6 unit~) 

160. THER1\roDYX.D{l('s.-~Principles of thermodynamics, dis­
cussion of properties of gases, saturated and superheated va­
pors, various cycles of vapor engines and internal combustion 
engines. Required in Electrical and :Vlechani<-al Engineering 
courses, second term, junior year. (8 units) 

161. HI:.\'1' EXGIxEs.~-Continuation of 160. Comparison is 
made of ideal and actual cycles of vapor, hot air and internal 
combustion engines. Relative economies of steam engines, tur­
bines and internal combustion engines are discussed. Study is 
made of flow of vapors and gases through orifices and pipes. 
Hequired in :'IIechanical and Electrical Engineering courses, 
third term, junior year. (R units) 

169. HEAT ENGIXEEIUXG.-A more detailed application of 
thermodynamic principles ,with special reference to compressors. 
refrigerating machines and warming engines. Required in :'I'fe­
chnnicnl Engineering courses, first term, senior year. 

(5 units) 

16.5. HEATIXG AND VEXTIL\TIXU.-A study of the principles 
and eorrect practices in heating nnd ventilating buildings and 
factories. Required in :'IIechanical Engineering courses, first 
term, senior yeilr. (3 units) 

1GG. POWER PLAN'!' EXGIX"EHIXU.-A study of the apparntus 
used in power plants of all types with comparisons of cost of 
instnllation and operation. The course includes a study of the 
principles of combustion, and of the \'arious apparatus of the 
power plant, including boiIl'rs, heater,. economizers, engines. 
turbines, condensors, gas producers, piping, pumps, forced dl'a ft 
apparatus, chimneys, etc. California offers mnny examples of 
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power plants of large atHI slllall installations, induding SOllie 

of the best and most modern equipment. Frequent inspection 
trip~ are made to these plants. RequirC'd in :Uechanical and 
Electrical Engineering courses, first term, senior year. 

(8 units) 

167. POWER Pr.AXT EXGIXEEllIXG A><1J POWER PI .. \XT DESIGX. 
--A continuation of the work in Power Plant Engineering with 
a detailed study of modem practice. Typical power plant proh­
lems are worked out in considerable detail in the drawing 
room. Application is made to the design of a plant to meet 
certain conditions. Required in }Iechanical Engineering 
courses, second term, senior year. (9 units) 

168. Er.E~IEXTS OF I-IEYl' EXGINEEltIXG.-Principles of ther­
modynamics and their applications to steam engines, turbines, 
and internal combustion engines. Study of power plant appar­
atus. Required in Ciyil and Chemical Engineering courses, 
third term, senior year. (6 units) 

170. STE.nI L.\HOll.\TOllY.-Calibration of instruments, tests 
on brakes, dynamometers, steam calorimeters and inj ectors; 
tests on the steam engine, steam turbine, steam pump and 
gas engine for efficiency and economy; valve setting; compari­
son of govemors; boiler and plant test. Required in Mechani­
cal and Electrical Eng'ineering courses, first term, senior year. 

(4 units) 

171. POWEll PI.ANT AXil G.\S ENGIXE LAROlL\TORY.-A con­
tinuation of tbe work in course 170 with more detailed work 
for the Mechanical Engineering student. Economy and effi­
ciency tests of engines and of small power plants and beatinrt 
systems. Hequired in Mechanical Engineering courses, second 
term, senior year. (8 units) 

119. FrET. AXI) LUHRle.\ "T LAHOllATORY.-'i'ests of lubricants. 
investigation of friction, fuel and gas analYRis and calorimetry. 
Hequired in 'CVIechanical and Electrical Engineering ('onrses 
5('('011(1 term, senior year. (3 nnits) 
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173. :\IECIL\NICAL ENGIN};};llING LAHOlUTORY.-Special tests 
and inyestiga tions slIi<'gested by previous work and by a stud~' 

of Engineering ,Journals. This may take the form of an origi­
nal investigation of some special problem. Required in :\Ie­
chanical Engineering courses, third term, senior y"ar. 

(4 units) 

177. POWER PLANT LAJlOR."l'ORy.-Similar to 171 but abridged 
and especially adapted to the needs of the Electrical Engineer­
ing student. Required in Ekctrieal Engineering courses, sec­
ond term, senior year. (4 units) 

[SEE ALSO SUll.TEeTs 100, 101, 102, 103, 108, 109, 119, 901, 995. 

251, 252, 253, 254, 260, 261, 262, 270, 271, :273 AND :273.] 

MECHANICAL ENGI;\IEERIKG EQUIPMENT 

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

STEAM AND POW};R LAJlOlU'l'ORIES.-There are provided for 
testing purposes a 95 horse-power Atlas steam engine, with 
automatic flywheel governor and throttling governor; a Gray 
Motor Company 6 horse-power Marine Gas Engine; a Fair­
banks-Morse :25 horse-power semi-Diesel Gas Engine, with an 
,mxiliary 75 horse-power water brake of the Alden type. The 
gas engine drives a Worthington 8xlO Air Compressor equipped 
with Laidlaw feather valves. A small 4x6-inch steam engine; 
the power plant 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 11 Fort 'Vayne direct-current generator; a Duplex air pump; 
a Westinghouse motor-driven air compressor; a single cylindel' 
.,tf'alll pump; bl'O motor-driven centrifugal pumps; two steam 
f(,l'd pumps, and a vacuum pump. For operation of tests Ilnd 
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for experilllentation thert' is a 150 horse-power Seoteh marine­
type boiler with complete burners and auxiliaries for oil firing. 
with a separately fired steam slIper-heater. Combined with 
these prime moyen; 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 
Hccurate provision for weighing and measuring condensed steam 
and 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 indicator drum and reducing wheel; an Orsatt flue gas 
analysis apparatus; an exhaust heat calorimeter for gas and oil 
engine tests; separator and throttling calorimeters; an EllisoIl 
universal calorimeter; various necessary steam and air ganges, 
including a Crosby standard gauge tester; an Alden transmis­
sion dynamometer and a Kenerson transmission dynamometer, 
besides prony brakes for all engines. There are also various 
gauges, tachometers, thermometers, and other apparatus neces­
sary to the conducting of various tests. The whole heating sys­
tem of the College is fitted up in a manner most convenient for 
making tests of its efficiency. 

:UODELS l'OR CLASS WORK IN MECHANISC>[ AND :V!ACHINE DE­

sTGx.-For the purpose of illustrating the principles of :vrechan­
ism a very complete set of working models has been provided. 

FUEL AND LUBRICANT L.\HoR.\ToRy.--For the testing of lubri-
. cants there are provided a Carpenter's viscosimeter, Doolittle's 
torsion viscosimeter, and several other types, a Williams im­
proved Westphal balance, hydrometers, specific gravity appara­
tus, flash and burning point apparatus, various chemical appara­
tus for the detection of adulterants, an oil testing machine of 
the Kingsbury type, and a 1200-pound RiehIe machine for the 
investigation of friction and wearing qualities of lubricants. 
A Parr standard calorimeter for solid and liquid fuels, and 
a Sargent gas calOlrimeter with provision for the determination 
of sulplmr are employed in analyzing fuels and in determining 
their theoretical heating value. There is also an assortment 
of thermometers, stop watches, and a platinum resistance hiph 
temperature pyrometer, with indicating apparatus. 

LABOR.\TORY SIIOP.--"\. small shop room is employed in con­
nection with the lahoratory practice. The equipment comprises 
!l H-inch Lodf?·e & Shipley engine lathe, a 20-inch drill press, a 
sensitive drill, emelT wheels, vises, and a large assortment of the 
IIsllal machine shop tools. "\.:) horse-powpr Fairhanks-:\Torse 
nwtcr flll'nislws tlw moth'e power. 
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CIVIL ENGINEERING 

;201. SUlln:n"G.-A study of the plt-mentary operations em­
ployed in making surveys for engineering work, including the 
use, care and adjustment of instruments, linear measurements, 
nngle measurements, note keeping and field methods. Require,1 
in Electrical, Meclwlllcal and Civil Engineering courses, first 
t"rrn, sophomore year. (1 units) 

;20:2, 903. ADVANCED SURVEYING.-A continuation of :201, cov­
ering topographic surveys, plane-table surveys, triangulation, 
cross-section surveys, drafting-room methods and mapping, 
and the solution of problems. Required in Civil Engineering 
COllrses, second anr! third terms, sophomore year. 

(7' units each term) 

[NOTE: Students pursuing 202, 2m will spend a wcek of the 
spring recess in camp, engaged in field operations of triangula­
tion and topographic surveys.] 

205. HIGHW.\Y ENGINEERING. - A comparison of various 
types of highway construction; the design, construction and 
maintenance of roads and pavements; methods of road improve­
ment; financing, contracts and specifications. Required in Civil 
Engineering' courses, second term, junior year. (5 units) 

206, 201. RAILWAY SURVEYING.-The theory of railway loca­
tion and surveys; problems relating to curves, track layout, 
grades and earthwork. Hcquired in Civil Engineering courses, 
sP('ond and third terms, .i unior year. 

(6 units second term, 4 units third term) 

20A. Ibn.w.\Y E"GIxnRTxG.--A study of economic railwa~' 

location and operation; railwa~' pIn Ilt nnd pquipment; tht' solu­
tion of grade prohlems; signaling. Ht'<juired in Ciyj] Engineer­
ing cour.5ps, thir,1 term, junior rear. (7 units) 
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ll!!J. SEII·EI/.WE .\X1) DH.\1X~\GE.-Srstelll~ for the eolJt'dio)) 
,IIHI di,!,o,"11 of st'wage; the design of sanitary and storlll 
,"'Wl'\'S; the drainage of land; cost asseSSl1wnts. Hequired ill 
Ci,'il Engineering courses, first term, junior year. (8 units) 

:211. HEIXrOUCED COXCRE'l'}:.-The theory of reinforced con­
crete design, with a study of the applications of this type of 
construction to yarious engineering strueturt's. 
Ciyil Engineering courses, first term, senior year. 

Hequired in 
(8 units) 

:211. .:\l.\SO-"lty S'l'JtLC'l'uREs.-Theory of design and methods 
of construction of masonry structures; foundations, dams, rc­
taining walls, and arches. Hequired in Ciyil Engineering 
courses, second term, senior year. (8 units) 

:21;,. IUHTG.\'l'w".,,-Dealing with the conditions adapted to 
ilTigation deyeiopments and the sources of water supply; the 
collection, distribution and use of water; dams, storage reser­
Yoil's, intakes, canals; laws pertaining to irrigation Hnd the eco­
nomic aspects of projt'ets. Required in Civil Engineering 
courses, first term, senior year. (6 units) 

;?Hi. ,\V.\'l'ER Sn'l'LY.-A study of modern practice of the 
collection, storage and distribution of domt'stic water; methods 
of water purification; design, construction and operation of 
srstems. Hequirt'd in Cidl FngiJlt'cring COUI'ses, second terlll, 
-,('nior yeHr. (6 units) 

:?11. 'J'HlWlty oj-' STIt[;C'lTlU,s.-}Iethods usee! in the analysis 

of frnmed strlldures for the 'IIIHlrtkal nud grnphical deter­
mination of stJ'csses; the use of influence lin('s; graphic statics 
"pplied to J'oofs and bridges. Reqllirpr] in Ch'il Engincel'il1!! 
(,Ol1rses, first tnm, jl1nior yeal'. (11 units) 

218, :21!l. THUJHY OJ' S'l'HI'CJTHI:S.--.\ eontinuali<J11 of ;?17, 
c()\'{'ring the desig'Jl of struct"ral parts, connections, portals, 
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"Ild hracing; It study of arches, cantile\'er bridges, and deflec­
tions. Required in Cidl Engineering courses, second and third 
terms, junior year. (8 units each term) 

2:20, 221. STRccTnuL DEsIGx.-The dt'sign of a plate girder 
bridge and a steel frame building or tower. Drafting room 
practice is followed, as affecting both computations and draw­
ings. Required in CiYiI Engineering courses, first and second 
terms, senior year. (1:2 units first term, 9 units second term) 

922. ClYIL EXGIXEEJUXG DEslGx.-Special problems, with 
computations and drawings, in the design of reinforced COI1-

crete structures, water power plauts and hydraulic regulating 
works. Required in Civil Engineering courses, third term, 
senior year. (10il units) 

9'.M. ELE~IEN'rs OF CI\'f!. EXGIXE}:RIXG COXSTRCCTIOX.-.\U 
abridged course of design and construction methods for struc­
tures of wood, steel, masonry and reinforced concrete. Hc­
quired in Electrical and :vrechanical Engineering courses, sec­
ond term, senior year. (7 units) 

225. Pum.Ic UTILI'l·II<S.-A study of the development of the 
utility problem, the franchise, municipal, state, and federal 
regulation, operating problems, engineering valuations, account­
ing questions and public ownership. Required in Electrical, 
:vrechanical, and Civil Engineering, and Engineering 
nomics courses, third term, senior year. 

and Eco­
(2 units) 

[SEE ALSO SCBJECTS 100, 101, 109, 103, 150, 168, 251, 252, 25-l, 
260, 261, 263, 270, 27], 371, 27~, .52.), ,\ND 596.] 

Cl Vl L EXGI:\ EERl:\(; E(lL'll':\IE.,\T 

The equipment used for instruction in civil engineering 

lllay be grouped under the following heads: ,instruments 
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for field and office work; models; and reference material. 

The selection of the equipment, to which additions are 

continually being made, is designed to be representati,'c 

of such instruments and materials, characteristic of good 

practice, which the student later may be called upon to 

use. 

FIELD AND OF'FICE INsTRu~rENTs.~Transits, levels, rods, ranp;c­
poles, tapes, etc., in such numbers as fully to equip the stu­
dents for field exercises. The equipment also includes the in­
stl"lllnents necessary for work requiring the use of solar attach­
ments, sextant, plane-table, prismatic compass, aneroid baro­
meter, and a current meter for stream gauging. Planimeters, 
protractors, special calculating instruments, and beam com­
passes are used by the students in office work The students in 
the design courses are provided with individual drawing tablcs 
and drawing hoards. 

:Uom:LS,---The department has model iJri<1,L!'c trusses of wood. 
so constructed as to illustrate the behavior of the truss membcr,~ 
under strain; model hridp;e joints, and 11 collection of struc­
tural shapes and construction materials. 

HEFEREXCE :\I.'TERL\L.~In the designing room of the depart­
ment there is a filing cabinet containing a number of sets of 
drawings and plans for bridges, dams, buildings, sewage puri­
fieation works, irrigation and pow!'r plants, railroad maps 
rmel profiles illustrating good practice. There are also photo­
graphs of typical and notable structures, and a complete set 
of topographical maps of Southern California, 

TESTT"G :\I.\'l'EHT.\LS L.\IlOJL\TOHY.~(D{'scrilJed Oil page 90) 
This laboratory is used in CiYiI Engineering' courses in the 
im·estigation of stre,sses and c"uses of failure in full sized 
reinforced concrete lwams, 11nd in the p;cnnal tpsting' of the 
Inntt'ri,,], of ('ollstrllction. 

HYDR.\CT.T(,S LABOn,\TORL--For equipment f1lH1 description SCe 

Jl"p;e 91. 
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APPLIED MECHANICS AND HYDRAULICS 

:2.,1, :2.)]. c\PPLTEO :\IEcHAxIcs.-Analytical treatment of prob­
lellls inyolving the action of external forces upon rigid bodies; 
statics; determination of stresses in simple machines and struc­
tures; parallel forces and center of gravity; dynamics of trans­
lation and rotation; gyroscopic action, inertia, impact; work 
and energy; friction and lubrication. Required in all En­
gineering courses, second and third terms, sophomore year. 

(8 units each term) 

;3.,3. GlL\l'lIIC STATICS AXU STHLCTCH,\I. DEsIGx.-Graphical 
solution of problems in mechanics and strength of materials; 
determination of external moments and reactions in machine 
and structural members under yn rious s~'stems of loading; 
effect of moying loads. "\Iso, a short course in the practicnl 
application of graphical methods, in the design of steel, tim­
ber, and reinforced connete beams, p:irders, simple hridge amI 
roof trusses, arches, floor slabs, and foundations. 
in :\Iechnllical and Electrical Engineering courses, 
.i unior year. 

Require<l 
first term. 

(6 units) 

95e1.. STltE>(GTTf 01' :\L\,l'ErtUJ.S.-.\ study of the fundamental 
relations between stress and clcformation in elastic ma tcrials; 
strength of beams, column<;, flnt plates, thin and thick cylinders. 
hooks and cuned picees, flrehes and retaining walls; deflection 
of beams under ynrions loading; properties of the common 
structural materials. Rf'quirpd in all Engineering courses, first 
term, junior yenr. (10 units) 

'](;0. :\L\TEItL\LS 01' Co"s'I'ltccrrox.--Ledurcs and class cli."· 
('ussions concerning' the production and properties of the ma­
terials most commolll~' nsed in the lllechanic arts and in engi­
neering' eonstrudioll; f()r,'stJ·~-, llllnl>ering, and the physical 
properties of wood; {'(lUSl'S of dt'('ay~ ]>n's('I'\'ation processes ~ 
]lJ'otef'tion again"t parasites alld agninst firc; nUll1ufaciure or 
i1'''11 and .sh'cls frolll the ore; various c'oll\'crsion processes foJ' 
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,Ipel, \IT(lll!!'''t iron, malleable iron, etc.; 'I'e!cling processe,; 
heat treatment of steel; the properties of alloy steels; nOIl­
ferrous alloys; protection against rust and corrosion; manu­
facture of Portland cement, and discussion of its properties 
and proper use; choice of sand and rock in concrete; water­
proofing of concrete; other engineering materials and their 
proper use. Hequired in all engineering courses, first term, 
junior year, in connection with :261. (1 unit) 

:261,26:2. TES'rIXG }IATERL\LS LAIlORA'l'ORy.-Experimental in­
yestigation of the properties of cement and concrete, and the 
commercial tests of these materials; the testing of sand and 
rock, and the proper proportions for economic mixtures of 
concrete; tensile, compressiYe, bending and torsional tests of 
metals, timber, and other structural materials; tests of hard­
ness, fragility and endurauce; determination of proper factors 
of safety, especially in relation to repeated and reversed 
stresses; tests of the magnetic ancl electrical properties of 
metals; experimental verification of the formulas derived in 
the theory of Strength of Materials; calibration of apparatus. 
Required in Engineering courses, first and second terms, junior 
year. (5 units first term, ~ nnits second term) 

;'!lO. HYDlL\uucs.-Physieal properties of water; hydrosta-. 
tics; flow of water in pipes, nozzles, and channels; hydro­
dynamics. Reqnired in all Engineering courses, second term. 
junior year. (7 units) 

:271. HYIlIUl:LICS LAHoR,\'l'oIty,-}Icasurement of the flow of 
wlltcr in open channels, over weirs, through various orifices 
and nozzles, in pipes and conduits; experimental determination 
of the varions loss-of-head coefficient~; calibration of meters. 
Hequirt'd in Electrical, :\fechanical awl Civil En!!,itwerin/!'. 
and Rnp:illt·t'ring nnd ECOJlOlnics ('olll"SeS, se('ond tel'ln, juuiol' 

year. (3 units) 



<)0 THROOP COLLEGE OF TECHNOLOGY 

27:!. lIYlJlt.\L'LIC :\IO'l'OHs.-·-.\ study of the factors that con­
trol tht' operation, desig-n and efficiency of water wheels. tUl'­
bines, hydraulic rams, pumps, hydraulic power transmissioll, 
special machinery, hydraulic goyernors, and auxiliary appar­
atus. Required in Electrical, :\lechanical and Civil Engineer­
ing courses, third term, junior year. (5 units) 

:27:{. HYDH.\L'LlC :\IACHIXERY L.\IlOHATORY.-Tests of watel'­
wheels, turbines, impulse wheels, water motors; ccntrifugal and 
other pumps; the hydraulic ram and other hydraulic appli­
ances. Required in Electrical, :\lechanical and Civil Engineer­
ing courses, third term, junior year. (6 units) 

EQUIP.vI ENT FOR APPLIED .vTECHAi\ICS AND HYDRAl:LICS 

The equipment in the various labor:ltories was selected 

with great care and with a view to performing such tests 

and experiments as are yaillabic in assisting the student 

to gain a thorough understanding of the theory of de­

sign, as well as a practical knowledge of the laws of 

operation of the machines and apparatus with which he 

will come in contact in his cngineering career, 

TES'l'IXG :\L\'l'ERL\LS L.\IlOR.\'l·ORY.-Thc equipment of this 
laboratory comprises apparatus for im'estigations relative to 
the strength, endurance, t'iasticity, and hardness of the various 
metals and the materials of construction. The present facili­
ties include a 150,OOO-pound Olsen universal testing mach inc, 
with automatic and autographic attachments, fitted for ten­
sion, compression, and bending tests; a 30,OOO-pounc1 Riehle 
llllivt'rsal testing machine; a. 50,OOO-inch-polln(1 Olsen torsion 
tt>sting' mnchine, a. LnndgTnf-Tul'l1t'r nlternalillg impad testiug 
lIlachirl(', a '''hite-South!'1' "1](111l'nl](,(, lIla!'hi11(" n tcn-spindle 
fatigue-t!'sting machine (a rt'('('nt tleY('lopment b~' this depart­
ment), an elcctro-magnetic fatigue testing machine, a ::lOtH) 
kilogTam Bril1lwll har<lll(,ss testing machine, and a Shorc sclero­
scope for hardness tests, ('xtc11S0ll1ctel'S, compressometers, trop-
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tomd"r, mierometers, and small measuring instrulllcnts. . \ 
power truck provided with motor and variable speed friction 
drive furnishes the power in this laboratory. 

CE:>lEST L_\llORA"l"OUY.-.\ separate laboratory room is pro­
vided for the testing of eement, with slate-top work-tables, 
briquette storage tank, moist closet, a 1,000-pound Riehl& 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 accelcr­
ated tests on cement, flour meter, rock crusher, bucking boun1, 
hriquette moulds, and small tools. 

HYDI1AcLICS LAllOIL\'1"ORy.-~The hydraulics laboratory has an 
elaborate and flexible installation of pumps, tanks, piping, 
channels, gauges, meters, and auxiliary apparatus adapted to 
the various tests relative to hydraulic theory and practice. 
Large volumes of water are available from a 15,000-gallon 
storage cistern to which all water is returned; an American 
No.6 centrifugal pump delivers a large flow of water at low 
pressure, while a 5xlO Fairbanks-Morse duplex power pump, 
and a 10x8xl:2 Marsh Steam pump provide water at high 
pressure. The flow may be measured by an eight-inch V PIl­

turi meter, four sets of scales and weighing tanks, and a gradu­
ated, 6,000-gallon cement measuring· cistern. ;\10derate pres­
sure is maintained by means of an I-lDO-gallon roof tank, and 
for heads up to 300 feet, a 600-galJon 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 baffle.' 
and screens provides attachments for various IlOZZleS, orifices, 
and other experimental apparatm; a cement channd 50 feet 
in length provides facilities for measnring the flow of water 
in open channels, over weirs, etc.; pressure gauges and SE'veral 
mel·cury columns, including a 12-foot column, provide for pres­
sure JTIf'HSlIrClnents. 

For the stud~- of hydraulic maChinery there is provided nil 
especially designed Francis inward flow tmbine fitted with 
both movable guide vaneS and cylinder gate, and provided with 
three types of 1"1Innprs for low, normal and high speed; also. 
n Doble impulse whe"l, with glass ca.sin{2; for observation of 
the jet action, a hydrHlilic ram, a hl'o-stage centrifllgnl pump. 
ilnd scn'ral smaller lfJotor-(lri\-en pumps. 
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CHEMISTRY 

Thorough training is provided in thc fi,"C main di,·i~ioll." 

of the science: inorganic, analytical, organic, thcoretic~tl, 

and industrial chemistry. Systematic instruction in 

these subj ects 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 thc 

purely technical sides of the subj cct. The graduate 

should thus be able to apply his scientific knowledge to 

original investigation, or to the study of ('1Iemi(,:11 proh­

lems of a technical nature. 

Facilities for research arc offered in thc various 

branches of chemistry (see especially pages 98-100. The 

experience and training obtained through research are 

the most important results of the student's course in 

chemistry. The searching and accurate methods used 

and the quality of self-relianec acquired are invaluable 

in giving the ability to solve independently the intricate 

problems sure to be encountered. 

:101. J)';ORG.\:;"rc CHE31ISTRy.-Lectures, recitations, and lah­
oratory exprcises in the general principles of chemistry 1111(1 

the descriptive chemistry of the non-metallic clements. The 
lectures are fully illustrated by experiments. ::\1uch attention 
is paid to the cultivation in the studpnt of clearness in think-
ing:, HCCU1"HCY in ohSt']""Htion :JIHl inference, ctll'e 

t ion, and neatllP.';s in the recording of his work. 
all ('0111'.';('8, first term, freshmnn yen]". 

in manipllln­
Hequirecl in 

(12 lInits) 
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:lOla. I ~OU(L\~IC CIn;~l lSTR¥.-Planned for those students 
who do not offer chemistry for entrance or who are for any 
reason deficient in the suhject. The work is parallel to that 
of 301; hut more time is assigned to it in order to give such 
a grounding in chemical theory and laboratory practice as will 
enable the student to continue with 30:2 and 311 in the second 
and third terms. Required of students dt'ficient in entrance 
chemistry, first term, freshman year. (15 units) 

309. I~oRGANIC CIIEMISTIIY.-A continuation of 301. Re-
quired in all courses, second term, freshman year. (1:2 uuits) 

309ft. IxoRG.unc CHE~nSTRY.-A continuation of 301a. Re­
quired of students deficient in entrance chemistry, second term, 
freshman year. (15 units) 

303. INORGANIC CI-lEMISTRY.-A continuation of 30g or 309a; 
consists of two experimental lectures or recitations through­
out the term. It is devoted to the descriptive chemistry of 
the metallic elements. Hequired in all courses, third term, 
freshman year. ('2 units) 

3U. QUALITATIVE Ax.u.YSIs.-This isa systematic study in 
the qualitative analysis of solutions of inorganic suhstances. 
Six hours a week are devoted to laboratory practice, and one 
hour a week to a class-room discussion of the work that is 
being pursued in the laboratory. Text-book: A. A. Noyes, 
Qualitative Analysis. Prerequisite: 309 or 309a. Required in 
all courses, third term, freshman year. (10 units) 

31'2. QUALITATIVE ,\NALYSIS.-A laboratory study, accom­
.panied by informill conferences, which supplements the fresh­
man conrse in the same suhj eet by affording instruction in 
methods for the separation and detection of certain important 
(']Plllents not considered in that course. It includes also ex­
tpnsiYe laboratory practice ill the complete analysis of solid 
slIh.stanc('s, snch as Hlloys, minerals, and industrial proclucts. 
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Text-hook: .\. A. Xoycs, Qualitath'c .\nalysis. Prerequisite: 
303 and :n 1. Required in Chemistry and Chemical Engineering 
courses, first tcrm, sophomore year. (8-1.3 units) 

;\l(i, 311. QG.\XTIT.\TIYE .\".II.YSIs.-Laboratory practice, 
supplemented by occasional lectures and by personal confer­
ences. The course furnishes an introduction to the subj ('ct, 

of gra\'imetric and volumetric analysis. Text-book: Talbot. 
Quantitatiye Analysis. Prerequisite, 312. Required in Chem­

istry and Chemical Engineering courses, second and third 
terms, sophomore year. 

(8-1;) units second term; 8 units third term) 

318, 319. QUAXTITATIVE ,\x .ILY5IS.-A continuation of 317. 

Prerequisite 317. Prcscriptive in the junior year. 
(8 units each term) 

3:21. TECHNIC.H, A X.\1'y518.-·-A laboratory course designed 
to familiarize the student with special analytical apparatus 
and methods used in industrial chemical operations, both for 
plant control and resea reh. Prerequisite, 311. Required in 
Chemistry fmd Chemical Engineering courses, first term, senior 

year. (10 units) 

331. PHYSIC.II. CHlDlISTlty.-The primary object of this 
('ourse is to giye the student an Rppreciation of research and 
to illustrate by means of examples that there are many op· 
portunities for original investigation upon problems of fund!!­
mental importance in chemistry. In order to attain this obj eet 
a much more thorough and intensive study of one or more 

selected topics in physical chemistry than is usually gh·en to 
undergraduate students, is undertaken. The course includes 
both class room and laboratory exercises. Students are re­
quired to consult the origin!!l literature and critic!!lly to ex­
amine articles appearing in the current journals. Required in 
the Chemistry course, preseriptiye for especially qualifie(1 
st.udt'nts in thc Chemical Engineering course, third term. sopho­

lll()J'e Yt'<ll'. (0 units) 
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:33:2. PROl'EltTILS 01' G.\SES "\XI) SOI.CTIOxs.-Confercnces and 
recitations in which the p;eneral principles of chemistry are 
considered from all exact, quantitath'c standpoint. Includes 
a study of the pressure-yo]ullle relations of gases; of vapor­
pressure, boiling point, freezing point, and osmotic pressure 
of solutions; of the molecular and ionic theories; and of 
electrical tranference and conduction. A large number of 
problems are assigned to be soh-ed by the student. Pre­

requisites, 317, 401, 403, 460--t6:2. Hequirec1 in Chemistry and 
Chemical Engineering courses, first term, junior year. (9 units) 

333. RLAcTION R.\TE ",xu EQT.:JLIBRIU:>I.-A continuation of 

:33:2. Hequired in Chemistry and Chemical Engineering' courses, 
SPCOIHl term, junior year. (9 units) 

334. PIL\.SE :EQ"{;II.IURL\ ~\xn 'l'HEIDIOCI-IE]'IISTRl'.-.. A. continu­
ation of 333. Hequired in Chemistry and Chemical Engineer­
ing courses, third term, junior year. (9 units) 

33.). ELECTROCIUMTSTRY .\ XIJ TIIEItJ[oDYXUIIC CHEJIISTRY. 
-A continuation of 33-t. Require!l in Chemistry and Chemical 
Engineering courses, first term, senior year. (10 units) 

336, 337, 338. PHYSICAL ClIEJIIS'rRY L.\RoR.\ToRY.-Labora­
tory exercises to accompany 33:2, 333, 334, respectively. Re­
quired in Chemistry and Chemical Eng'ineering courses, junior 
year. (4 units each term) 

339. PHYSIC"". CTlEJIlS'I'Ity LAHOR.\TOUy.-Laboratory exer­
cises to accompany 33,5. Hequired in Chemistry and Chemic-al 
Engineering courses, first term, senior year. (3 units) 

34.1. SPECIAL TOPICS IN PHYsrC.\L CHEJoIISTRY.-~The purpose 

of this course, which is conducted upon the seminar plan, is to 
familiarize the student with the present status of some of the 
more important problems in Chemistry and in Physics. The 
topic will he varied fl'oltl year to year; that for 1918-19 is 
l'a<lioadiYity. Hequircd, s('cond term, s('niol' ycar. (1'\ units) 
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:3,,1,3:;2, :3,3:3, O.lG.\NIC CII'DITS'I'Ily.-Lectures and recitatiolls 
in which the properties, characteristic reactions and classifica­
tion of the compounds of carbon are studied. Must accompany 
:3;)6, 357, 35S. Hequired in Chemistry and Chemical Engineer­
ing courses, throughout the junior year. (S units each term) 

3:;6, 357, 3,;S. OIlG.\XIC CU'DllS'l'llY L.\1I0.L\TOHy.-Laboratory 
exercises to accompany 3;)1, 352, 353. Preparation and purifica­
tion of carbon componnds, and study of their characteristic 
properties. Required in Chemistry and Chemical Engineer­
ing' courses, throughout the junior year. (6 units each term) 

3;)9. OIlG.unc CHE~nSTRY L.\1I0RA'l'OIly.-Continuation of 35S. 
Practice in the carrying out of difficult syntheses of carbon 
(,ompounds. For qualified students. Prerequisites, 356, 357, 
:35S. Prescriptive, first term, senior year. (6 units) 

361. ORGANIC ANALYSIs.·--Lahoratory practice in the quan­
titative determination of the elements. Prerequisite, 317. 
Prescriptive, third term, junior rear. (4 to 6 units) 

366, 367, 36S. SCIEN'l'IFIC G.mMAN.-In this course there 
are no class room exercises, but each student has a weekly 
conference with the instrueior, at which he presents for dis­
cussion and criticism a written translation of a passage in 
scientific German chosen from thc books and periodicals avail­
able in the library. The use of good English is insisted upon 
in the translations. Prerequisites, 661-666. Hequired in Chem­
istry and Chemical Engineering courses, throughout the junior 
year. (3 units first term, 4 units second and third terms) 

3il, 37:2. INDLSTllL\I. CllE~IJS'l'llY.-"\ study of the more im­
portant industrial chemical processes, from the point of dew 
not only of the chemical reactions, but of the conditions and 
equipment necessary to carryon these reactions. Required in 
Chemistry and Chemical Engineering courses, third ~erm, 

.i lInior yc'ar, Hnd first tprm, senior year. (8 units each term) 
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:317, 378, CHE~l1C.\T. EXGIxEEltTxG,-Lecturcs anu laboratory 
work to bring the student in touch with modern practice and 
problems involved in efficiently carrying out chemical reactions 
on a commercial scale, In the laboratory, the basic operations 
of the chemical industries are duplicated on a scale sufficientl~· 
large to familiarize the student with the eng'ineering problems 
of plant construction and operation. Required in Chemical 
Engineering ('0111'.<;(''<;, second and third terms, senior year. 

(10 and 8 units) 

390. EXPERDIIDIT.\L PROllLE~IS.-Students in the Chemistry 
course are encourageu to undertake laboratory work of a simple 
research character in some branch of Chemistry during their 
junior year. The Experimental Problem is as a rule a short 
definite laboratory problem and is intended to develop the 
resourcefulness and interest of the student. Prescriptive in 
the Chemistry COHrse, j uniol' rem', (5 to 8 IInits each term) 

391, 392. REsE>u'Cf( REl'oItTs,-"\Veekly reporls hy members 
of the faculty and by advanced students on recent publications 
and on the progress of problems under investigation in this 
laboratory. Prescriptive, second and third terms, junior year. 
Hequired in Cbemistr~' and Chemical Engineering courses, 
second Hnd third terms, spniOl' ~·pnr. (1-.8 units ench term) 

39.5. TUESIS.-·-E\,ery candidate for a degree in the. Chem­
istry or Chemical Engineering course is required to undertake 
an original experimental im'estigation of a prohlem in Chelll­
istry. The student has an excellent opportunity for showing 
his enthusiastic interest in his work and for developing' nncl 
(lisplaying his resourcefuliwss, InboJ'ator~' technic and familiar­
ity with Chemicnl literntul'{'. A th('sis cmbodying the results 
anr1 cOlldusions of this illl'l'sligntion JIIllst be submitted to til(' 
faculty not later than one \\'eek I)('fol'l' thc degree is conferrerl. 
Hequil'ed in Chcmistl'r and Chelllical Enp:ineel'ing COllrses, sen­
ior year. The total in units is niJollt ,,0 ill the Clwmi.stJ'Y course 
and 30 in the Chemical Engineering cOL(rse, 
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CHEMICAL LABORATORY 

A chemistry building (with a floor space of 18,000 

s(luarc feet) has recently been erected, providing amplc 

room and facilities for instruction and research work ill 

chemistry. It contains a lecture room, a chemical li­

brary, recitation rooms, offices, store-rooms, a laboratory 

of inorganic chemistry accommodating one hundred and 

sixty students, an organic chemistry laboratory accom­

modating twenty-three students, an analytical laboratory 

accommodating eighty, a physico-chemical laboratory for 

twenty men, an organic research laboratory with spacc 

for four, research laboratories of physical chemistry 

accommodating fourteen workers, a well-equipped in­

strument shop, a storage battery room, a still room, 

and laboratories of industrial chemistry, chemical engi­

ncering, technical analysis, and photo-chemistry. In 

addition to the general heating and ventilating system, 

special hood ventilation is provided in all the labora­

tories, those of inorganic and analytical chemistry having 

individual desk hoods. Numerous outlets for hot, cold 

and distilled water, for gas, suction, and compressed air 

systems are provided, and a system of electrical dis­

tributionof direct, alternating, high frequency, and 

storage battery current has been installed. 

Dr. Arthur A. Noyes, Professor of Theoretical Chem­

istry in the Massachusetts Institute of Technology, and 

Director of the Research Laboratory of Physical Chem­

istry'in that institution, has become Director of Chcmical 

Research at Throop College. dividing his time between 

the two institutions. Scientific investigations in physical 

chemistry are hcing carried on by a staff of research 
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associates and by the professors and instructors of t.he 

Chemistry Department. The laboratory is open to 

qualified graduate students for advanced study and re­

search leading to higher degrees. 

An unnamed friend has presented to the College $10,-

000 for the equipment of a Chemical Research laboratory, 

and has made provision for a permanent annual income 

of $10,000 for its maintenance. With these funds there 

has been established in the Chemistry Building It 

research laboratory of physical chemistry, occupying 

eight rooms and containing facilities for physico-chemical 

research of the highest grade. Five individual labora­

tories and one larger room afford space for fourteen 

workers. 

TEACHING FELLOWSHIPS IN CHEMISTRY 

Upon the recommendation of its Director of Chemical 

Research, Throop College of Technology llas established 

six Teaching Fellowships in Chemistry carrying an an­

nual stipend of $750 each, in addition to free tuition. 
The primary obj ect of these fellowships is to give to a 

group of well qualified men a training in chemical re­

search which will prepare them for the many important 

positions in scientific and industrial research labora­
tories and in the development departments of American 

chemical industries. 

The Fellows will devote not more than twelve hours 

It week to instruction work of a character that will af­

ford them useful experience. The time mentioned in­

cludes that required in preparation and marking note­
books and papers as well as that spent in class room and 

laboratory. The remainder of their time will be available 
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for research and advanced study leading to thc higher 

degrees. 

The Fellowships are open to men holding a Bachelor's 

or ~Iaster's degree from a college or university of recog­

nized standillg, who ha\'e taken thorough under-graduate 

courses in chemistry and physics (and preferably also 

courses in mathematics through the calculus), and who 

have already dcmonstrated their interest and resourceful­

JlCSS in scientific work. 
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PHYSICS 

The courses ill Physics have been arranged with 

regard to the needs and interests of: (I) Engineering 

students; (2) students pursuing General Courses; 

(3) those who expect to specialize in Physics. Instruc­

tion is given mainly by laboratory and problem work. 

An attempt is made to base the work as firmly as possible 

on the eyery-day experiences of the student, and to 

de\'elop in him the ability to interpret the phenomena 

and solye the scientific and technical problems with 

which he may come in contact. Thc chief function of 

the laboratory is to gh'e a more complete understanding 

of physical principles and quantities than is possible by 

mere lecture-room or text-book exercises. The use of 

instrnments is taught in experiments which illustrate or 

\Trif~' som(' fundamental prinf'iplr. 

4.01, 402, 4·03. GEXl-:R.\L PHYHTcs.-A general college course 
in Physics extending through the sophomore year, :Mechanics 
and ~folecular Physics are taken up the first term, Heat and 
Electricity tIlt' second, Sound and Light the third. The sub­
ject is presented mailll~' from the f'xpf'rimental point of view 
hut includes one demonstration lccture each week. :Uechanics, 
}Iolecular Physics and Heat by }Iillikan; and Electricity, 
Sound llnd Light by }fillikan and Mills are used as texts. A 
High School course or its equivalent is required as a pre­
I·cqllisite.. Required in all COllrs('s, throughout the sophomore 
~·e'll". (15 lmits each term) 

,t04. EI"ECTlUCAI. }lJ.:.ISt:IlEJlEs'J's.-Deals witb the theory and 
use of electrical measurements and methods, with especial 
reference to (,OIwenience of use, precision and possible SOllJ'ce" 
of error. Hf'qllired ill Electrical En/!'ineering an(l Chemistry 
('OIlI'''!,S, first or second tenTI, junior yf'Ill". (611nih) 
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405. ANALYTICAL ~lECHANIcs.-Prescriptive, first term, jun-
ior year. (15 units) 

406. OPTICS.-A course of advanced laboratory work con­
sisting of accurate measurements in diffraction, dispersion, 
interference and polarization. Prescripti\'e, second term, junior 
year. (15 units) 

401. ELECTRICITY AND ~IAGNETIS~l.-A course of advanced 
work in Theoretical Electricity and :vragnetism with many ap­
plications to electrical and magnetic apparatus and measure­
ments. Prescriptive, third term, junior year. (15 units) 

431, 43'2, 433. ELEMENTARY AERON AliTIcs.-Deals with the 
mechanics of the aeroplane and balloon, with special reference 
to the properties of aero foils, propellers, and spindle shaped 
bodies. Prescriptive for students who have taken or are taking 
Physies 401, 409, 403. (3 units each term) 

PHYSICAL RESEARCH 

During the year 1916-1917 a fund of $100,000 was 

provided for Physical Research, and Dr. Robert A. Mil­

likan of the University of Chicago was secured to give 

several months of. his time every year to direct this 

research, with the co-operation of Dr. Arthur A. Noyes 

in physical chemistry, and that of Dr. George E. Hale, 

of the Mt. Wilson Solar Observatory, in astrophysics. 

This fund will be administered in conference with the 

National Research Council, of which Dr. Hale is chair­

man (see page 1(4). Three fellowships, with an annual 
income of $1,000 each, have been established in the 

departments of Physical and Chemical Research. Dr. 

Millikan began his work in 1917 by gi\'ing a series of 

six lectures, with the following suhj ects: "Elf'ctricity 
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in the Kinetcenth Century," "X-Rays and the Birth of 

the New Physics," "The Electron-Its Isolation and 

Measurement," "Brownian .Movements and Sub-Elec­

trons," "The Structure of the Atom," "The X ature of 

Radiation." 

During the war Dr. Millikan has been engaged in 

work in Washington. He has been acting as Vice-Chair­

man and Executive Officer of the National Research Com­

mittee. He was also commissioned as Lieutenant Colonel 

in the Signal Corps of the Army and placed in charge of 

the Division of Science and Research of that Corps. 

N ow that the war is over he will again come to Throop 

for a part of each year as originally planned. New 

courses will be arranged for both graduate and under­

graduate students. 

RESEARCH IN AERONAUTICS 

\Vise and generous friends of the College have made 

it possible to build an aeronautical laboratory equipped 

with wind tunnel and accurate instruments for testing 

model planes. Models under test are mounted in the 

cepter of a square trunk on the vertical arm of a bal­

ance. The propeller works in a sheet metal clyinder. 

By the use of rheostats the propeller speed can be reg­

ulated to hold any wind velocity from four to forty 

miles an hour, the control being very sensitive. Thc 

aerodynamical balance consists of three arms mutually 

at right angles (representing the axes of co-ordinates 

in space) about and along which couples and forces are 

to he mf"aslued. The model aeroplane is 1l1Olmtt;(1 OJl 
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the upper end of the ycrtical arm, which proj ects through 

an oil seal in thc bottom of the tunnel. 

The establishment of this new laboratory at Throop 

College arose from the suggestion of the X ational Re­

search Council and the addee of Colonel Squier, Chief 

of Aviation. This Council is securing the co-operation of 

educational inst~tutions in the study of problems con­

nected with national defense. One of the most important 

of these is the improvement of aeroplanes along the lines 

suggested by the X ational Advisory Committee for Aero­

nautics. 
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MATHEMATICS 

The work of the engineer is ~o largely mathematieal 

in character that too much emphasis can hardly be placed 

upon the necessity of a good foundation in mathematics. 

Care is taken to present both underlying principles and 

a great variety of applications, thus connecting the 

mathematical work closely with thc professional studies. 

Students are advised to arrange for additional courses if 
possible. 

451, 452. PL\)<E TRlGoxo"E'l'R¥.-Especially adapt('d 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, freslllnfm year. (4 units ('ach term) 

453. ComJ'L'T"'TIOx.--Designed to give practice and to pro­
mote accuracy in the solution of prohlems. Attention is gj,'('n 
to lwrcentage errors and the checking of results. Short nwth­
ods of computing, by means of the slide nile, tahles, etc., are 
llsed wbenever practicahle. ReqllirNl in all courses, first term. 
fresbman rear. (6 units) 

4.54. AllV.\ XCEn ;\LGEHR"\.-lnclude" determinants, inequali­
ties, irrational and complex numbers, with graphical represen­
tation of the latter, limits flnd indeterminate forms, conwr­
gency and dh·ergency of series; indeterminate coefficients, with 
applications to integral fUllctions, partial fractions, expansion 
of function<;, and summation of sprics; theory of equations, in­
cluding tbe plotting of f'ntire functions of one letter, Des­
cartes' rule of sig'ns, the solution of higher IlllmerirH I equations, 
(leriyed functions, dc. Reqnired in all conrses, first term, 
fJ'f~shman year. (6 units) 

.j.;,;), ,t5G. AXAT.Y'l'IC GEO~rETRY.-Plane and Solid Anal~·tic 

[;(,OI11ctI'Y, (lcyotcd chidl~' to a stml:' of the stl'aill'ht line ,,,,d 
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the conics, with a few C:Ul'\'es of ('special interest ill engineer­
ing, such as the cycloid and catenary. Differentiation is be­
gun. Solid Analytic Geometry includes a brief discussion of 
the straight line, plane, and quadratic surfaces. Required ill 
all courses, second and third terms, freshman year. 

(1:2 units each term) 

457. FJELD J\STUO"'O~ly.-Arranged to meet the needs of 
Civil Engineering students. Consists of a study of Spherical 
Trigonometry and a presentation of the theory and practice 
used in making astronomical observations for the determina­
tion of latitude, longitude, azimuth and time. Required in 
Civil Engineering courses, third term, junior year. (4 units.) 

458. EJ,EMEN'l'ARY AXALYSJS.-,\ continuation of 454, de­
signed to present portions of advanced algebra of especial in­
terest in engineering, including' work in permutations, combina­
tions, probability, continued fractions, solution of equations, 
empirical equations, and an introduction to Vector Analysis. 
Prescriptive, _third term, freshman year. (4 units) 

4(jO, 4,61, 4(j: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 continually applied in the 
various branches of engineering. 
throughout the sophomore year. 

HE'qllired in all courses, 
(8 units each term) 

4(j4. DIl'l'ERENTL\L EQu.\'l'IONs.-Especially designed to be 
helpful in the problems of physics, mechanics, and electrical 
engineering. Prescriptive, first term, junior year. «(j units) 

·W,5, 466. DIl'l'EREN'l'IAL EQUA'l'IONS,-A continuation of 46-~; 
treats the following subjects: linear differential equations, in­
tegration in series, equations of the second order, differential 
equations with more than two variables, partial differentia I 
equations, geometrical and physical applications. Prescripth'e, 
seeond and third terms, jun[or year. (6 units each term) 
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±70. LE.\S"!' SQu.\RI-:s.-.:\Iuch weight is gi\·en to this subject, 
which aims to enable the scit'ntific worker properly to judge 
and improve the accuracy of his work. ~umerous problem'; 
are given to illustrate the methods of adj usting observations 
and determining the precision measures of the results. Criteria 
for the rejection of doubtful observations are considered amI 
methods of representing the results of approved observations 
by curves or equations are given. Prescriptive, second term, 
j nnior year. (5 units) 

474, 475, 476. ADVANCED CALCULus.-Planned to extend the 
knowledge gained from the previous studies in Calculus and 
Analytic Geometry and to lay a better foundation for advanct'd 
work in matht'ffifltics find science. Prescriptive throughout 
the senior year. (6 units each term) 
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GEOLOGY 

The courses in Geology and Mineralogy are arranged 

to emphasize the application of these subj ects to engi­

neering problems, and to furnish that knowledge of the 

economic value of rocks and other earth resources which 

will meet the needs of the CiYiI and Chemical Engineer­

ing student. 

Especial emphasis is given to the nature, mode of 

occurrence, and economic importance of those resources 

of our own state, such as gas, oil, clay, materials of con­

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

and stratigraphy necessary for the construction of dams, 

aqueducts, tunnels, and other engineering works. 

The ~Iineralogy and Geology ~I useum is provided 

with a very complete collection of minerals of nearly 

e\'ery known variety, many of which are extremely rare 

and beautiful. There is also an abundance of specimens 

for laboratory work. There are many thousands of fossil 

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

525. Mnnm\wGY,-;\ study of the elements of cl'Ystallog­
raphy, and of the physical and chemical properties, uses, and 
determination of the more common minerals. Required in CiYiI 
Eng'ineering and Chcmish'~' cOIll'ses. second term, junior year. 

(7 units) 

;),'26. GEOT.OGY.-;\ general study. dealing with the composi­
tion and structure of the earth; the eIwmical and mechanical 
\\'ork of the atmosphere; the work of water, both surface and 
underground; glacial action; yokanors and e;Il,thquakes, with 
special rcfer('nce to practical interprdation of these conditions. 
Hequired in Civil Engilwering nnc1 Chemistry courses, third 
term, junior year. (5 units) 

;)27. GEOI.OGY.-;\ continuation of .526, treating the nature 
allcl distribution of geologic resollrces of indH5tritd importance. 
P1'{'s('riptin" first term, s('nior year. (5 units) 
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ECONOMICS AND HISTORY 

The subj ects in this group are designed with the two­

fold purpose of giving the student an insight into funda­

mental economic principles, and to acquaint him with 

some of the aspects of the practical operation of business 

enterprises. They furnish the important connecting link 

between the technical engineer and the man of affairs. 

Some of the subj ects not strictly technical are a proper 

part of the equipment of any educated man. 

551. GEXElLU. Ecoxo~Jlcs.-The principles of economics p:oy­
erning the production, distribution, and consumption of 
wealth, with particular reference to some of the important 
business and social problems of the day. Required in all 
courses, first or second term, juni?r year. (7 units) 

55'2. ECOXOJUIC H'STOII'.-This suhject is treated concretely 
hy tracing the development of a single world-wide industr~' 

from its early beginning's in such a way as to show the influ­
ence of economic factors in general history and especially on 
international relationships, HequiJ'ed in all courses, third term, 
junior year. (3 units) 

5:;3. S'l'A'l'IS'l'Tcs.-Statistical methods and the graphic por­
tt'ayal of results, with their application to concrete business 
prohlems. Hequired in the course in Enl!'ineering and Eco­
llOlllics, first term, junior year. (3 units) 

:;,).1.. TAXA'l'IOX.-A study of existing taxes with SOllie C'OIl­

,.,ideration of the fundamental principles. Required in the 
('olll'se in Engincpring and Economics, 5('('011(1 term, senior year. 

(4 units) 

561. i\CCOL'''Tf''G.-. \ study of the pl'ineiples of accounting' 
from the standpoint of the business manager or the engineel·. 
Indudcd in the work arc the following topies: Capitalization, 
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deprf'ciation, bond nlluation, financial rtPorts, banking and 
railroad aeeounting, together with n limited amount of book­
keeping praetke. Hequired in Engineering and Economics 
("ourses, third term, junior year, and in all oth('r courses, thirr! 
term, senior yenr. (8 units) 

5(;4. COST ACCOUNTIXG.-~\ sttHlr of the methods of deter-
1Il1ll1llg" costs in industrial enterprises; of the means used to 
find direct cost of mnterinl and labor, and of the methods of 
distributing indirect ('osts or general or "overhend" expenses. 
Hequired 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 Reservc 
Act of 1913. The subject is treated from the point of view of 
the relations of a business man to the bank, mther than the 
technical details of banking procedure. Required in the cours(' 
in Engineering and Economics, second term, junior year. 

(5 units) 

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

575. BrsDHss LAw.-The principles of law as applied to 
husiness affairs, including discussion of such fundamental topics 
as the definition of law, its sources, and the distinction be­
tween law and equity, and a brief study of the law governing 
contracts, negotiable instruments, agency, partnership, corpor­
ations, and employer's liability, Hequired in all courses, except 
Engineering' and Economics, second term, senior year. 

(6 units) 
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/ji(;,577. BCSIXESS L\w.-Similar in scope to ,)75, but giYing' 
H more extensivc treatment of the different subjeds considered. 
Hequircd in the course in Engineering and Economics, third 
term, junior year, and first term, senior year. 

(8 units each terlll) 

580, ;)81, 58~. Co~nn:uCL\L OUG.\NrzATIOx.-Typieal forms of 
organization, such as indiddual, partnership, corporation, asso­
ciation, and holding company, for the carrying on of husiness 
are investigated and compared. The fundamentals of financial 
reports, metbods of promoting, plans for capitalization, and 
underwriting of securities, are studied. In thc second term 
particular attention is paid to marketing, including ad,·ertising. 
Hequired in the course in Engineering and Economics through­
out the senior year. 

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

583,584,585. INDUSTUIAL :NIANAGE~IENT.-:\1etbods in use for 
the conduct of successful business enterprises are studied in 
thcir 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 
Yieinity. Required in the course in Engineering and Economics 
throughout the senior year. 

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

;)86. TUANsPouT"\TIOx.-Special investigations and discussion 
of railroad rates, service, income, operating expenses, and fixed 
charges; the effect of competition br Jand and water transit; 
the decisions of the Interstate Commerce Commission, and the 
policies of State Hailroad Commissions; valuations, char­
acter and cost of construction and requirements for terminal 
facilities. Hequin'd in Electrical, }Iechanical and Civil Engi­
neering, and Engineering 11I1d Economics courses, first term, 
senior year. (2 units) 
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581. :\IoDER" Ecuol'E.-The political and econolllic deyl'lop­
ment of Europe from the Congress of Vienna to the presenl 
da~". Considerable liiJrary work is required, together with t1H' 
preparation of papers, 
gested hy tIl[' COli r,se. 
senior ~'ea r. 

maps, and briefs upon subjects sug­
Heqnircci in all conrses, third term, 

(7 units) 

588. "\~n:RIC.\X Gon:lt"~IE"T,-"\ :study of the ,\merican 
constitutional system as shown in the working of the Federal, 
State and local governments. Heqnired of students who do 
not offer United States History and Government as an admis-
sion subj ect, first term, sophomore year. (6 units) 

589. :\'It:''TCIl'.\I.nll:s.-.\n examination of the origin, de­
velopment, and organization of the modern cit)", and a com­
parative study of municipal l!'O\'('rnnu'nt in Europe and Amer­
ica. Special attention is gin'n to a comparison of the opera­
tion of the three charaderistic forms of city government in 
the United States: Federal, Commission, and City :\1anager, 
Required in the COUl'se in Engineering' and Economics, second 
term, senior year. (3 units) 

590. EDnc\1'lo".--A study of psychology, ethics, and peda­
gogical theOlT, desiglwd for the general benefit of students, 
and for the special equipment of those who wish to hecome 
teachers in the public schools of California. (The California 
State Boar(] of' EducatioIl authori'l,('s the College to issue special 
ccrtificates for high school teaching in yarious subjects to 
graduates who haye taken, in addition to this work, sufficient 
]ll'adice teaching in thc suhj ects concerned. Facilities for this 
pl"Hctice teaching at·(, prm'ided h? the Collt'ge for approy('(] 
eandidates.) Hequircd in all courses, first term, senior yf'ar. 

(3 unih) 

;;93. T"1)1'S'I'III.I1. PL\"TS.--.\ ,tu")- of the methods that an' 
employed in rnHchine "hops and manufacturing plants. The 
("ourse is similar in scope to 5RB-58;; but briefer and espeeiall.,· 
a(]apted to the needs of the practicing mechanical engincn. 
Heqllirc(] in :\Iechanical Engin('erinl!- courses, third term, scninr 
year. (6 unib) 



ENGLISH 113 

THE ENGLISH LANGUAGE AND LITERATURE 

The College requires an English courHe of four years 

for graduation. The intention in the literature courses 

is rather to familiarize students with the masterpieces 

and the general history of English literature than to 

attempt a close critical study. Appreciation, however 

vaguely felt, is believed to be preferable to criticism. 

The work in English is technical in subjects 601-603, 

606, 610-612, 614 and 617, and cultural in the others. 

Not that there is a distinct line of cleavage-the practice 

in writing reacts to increase the appreciation for good 

writing, and vice versa. The work is organic, and will, 

it is hoped, promote as 11 whole that intellectual growth 

in the student which is the mark of the man of education. 

Gal, Goi, G03. RHETORIC .,XTl CO."POSTTJON.--The freshman 
~ourse is in English Composition, covering Narration, Descrip­
tion, and Exposition, with special emphasis on the last. The 
work is based on Canby'S English Composition in Theory and 
Practice, Bain's Exposition, and Pearson's Principles of Eng-­
lish Prose Composition. The practice of writing is carried for­
ward by the study of the examples in Carpenter and Brew­
ster's Modern Eng-lish Prose, or in the Prose Selections of 
Duncan, Beck and Graves, and of the simpler Biblical nar­
ratives such as those in Snyder'S Selections from the Old Testa­
ment, and, fnrther, by the writing of weekly themes. The themc 
is considered the essential of the freshman course. Thesc 
weekly exercises are corrected not only as to spelling, punctua­
tion, and grammatical expression, hut also for the inculcation of 
the larger principlE'S of dearlwss, directness, and force, in the 
setting- forth of ideas. Examples of g-oo(1 and of bad writing 
arc cited hefore the class from t1wsc paper,s, withollt, of course. 
the mentioTl of the author's name; by this method thc stlldents 
.'iE'C that the points cmplwsiy,ed in rhetoric nrc discoverable in 
the actual practice of freshman writing. In addition to a dis-



114 THROOP COLLEGE OF TECHNOLOGY 

cussion in elass each theme is gone over with the student, in 
special conference with the instructor. Required in all courses 
throughout the freshman year. (4 units each term) 

[The work of the freshman year in English is supplemenh'd 
by the writing and correction of papers submitted in fulfillment 
of the requirements of the course in ORIEXTATJO". The aim is 
to have these papers expressive of the individual student's 
imaginative and reflective reaction to the topics discussed in 
that course. See page 1514.] 

604, 605. ENGLISH LITER.\TURE. 

(601) From Chaucer to YliIton.-An historieal review of 
English literature is begun; the greater works of the period 
from the beginning to :\filton are examined with an aim toward 
the promotion of literary appreciation. Text: Long, English 
Literature. Required in all courses, first term, sophomore year. 

(4 units) 

«(l05) Shakespearc.-A stud? of several of the tragedies, 
comedies, and historical plays. Required in all courses, second' 
term, sophomore year. (4 units) 

606. AItG"~rF.NT.\TJON AND PUBLIC SVE.\KING.-The theory of 
argument and the practice of speaking. The dass will engage 
in daily discussions of current problems. Required in all 
courses, third term, sophomore year. (4 units) 

607, 608. ENGI.IsH LITER,\TURE, 1\INETEENTH CENTURY. 

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

(608) The Victoria n A ge.-Tennyson, Browning, :\1 01'l'is, 
and Swinhurne; Carlyle, Huskin, and Steyenson. Text: Chest­
erton, The Yictorian Age in Literature. Hequired in all 
('ourses, second term, junior year. (4 units) 
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(jOg. '\~lEIUC.\X LITEIUTCHE.-A brief examination of poetry 
and prose. Text: Trent and Erskine, Great ~Writers of Amer­
ica. Hequired in all courses, third term, junior yenr. 

(4 units) 

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

61:3. CONTEMl'OIL\Ity LIT.:ttA'lTRF..-An examination of some 
of the most notable books by living writers, English and AlIl(,l'­
iean, such as ~oy('s, Masefield, Galsworthy, Chesterton, Wells, 
Crothers, and Frost. Prescriptive, third term, sophomore yem', 
and thereafter. (4 units) 

614. Sl'ECIAL COMPosrrro",.-Supplementary to 601-603; re­
quired of any student at the discretion of the Faculty and of 
the department of English. Consists entirely of theme writing 
and consultation; mar he continued in each individual case as 
long as the in.'itructor deems it necessary. Prescriptive. 

(3 units each term) 

(iii. SI'ELl,["n.~-Satisfaction of the requirelllcllts ill this 
"'hjed illyo]n's the ,studcnt'" ilhility to spf'll thos£' wor(1s, botl! 
gf'llernl and t('('hnica], that he is lik(']~' to usc. Pr('s('l'iptin'. 

(3 units each t(,l'Il1) 
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FRENCH, GERMAN AND SPANISH 

In the work of this department two objects are kept 

steadily in "iew: to prepare the student to use the lan­

guages in scientific work, practical life, and travel; and 

to givc him general training and culture. A good foun­

dation is provided by a careful study of grammar, and 

a corrcct pronunciation is sought for by constant prac­

tice in the class room. Most of the class work is cal-­

ried on in the foreign language itself, and writing from 

dictation is regularly practiced. Opportunity is given 

to acquire facility in both conversation and reading. 

The advanced courses go more deeply into literaturc, 

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

and traditions of the peoples represented. 

Two years of college work in German, French, or 

Spltnish are required of those who offer anyone of thesc 

languages for admission1
; and three years of those who 

enter without such preparation. 

641, 64'2, 643. EU:ME"'l\\RY FREXCIf I.-Grammar and read­
ing; practice in speaking and writing French; dictations. Care 
is given to correct pronunciation. Books used: Chardcnal's 
French Grammar and Bacon's Gne Sell1fline :i Paris. Prescrip­
tive throughout the freshman year. (6 units each term) 

644, 645, 646. ELF:~lExT_\nY FREXCH n.-Continuation of 
grammar; special stud~' of irregular verbs. Exercises in com­
position and conversation. The texts used are chosen from tllf' 
more familiar modern authors. Prescriptive throughout the 
sophomore year. (6 units each term) 

"Yith the approval of thp department. a year of one of the 
other languages nla~' he substituted for the f;econd college year 
of the langnage offered for entrance, 
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647, tl48, 6-1.9. I"'l"ER;>[EDIA'l"t; FlUO"cH.~Compositioll and syn­
tax are reviewed. The spoken language is freely used in the 
class room, with frequent dictation. Translation at sight from 
representative texts receives stress. The following books are 
used: Yictor Hugo's Les ;,Tiserahles, and some French scientific 
reader. Hequired in all courses if French is offered as an 
entrance language, throughout the freshman year.' 

(6 units each term) 

650, 651, 652. ADVA:S CEO FRENCH I.~Plays by Corneille, 
Racine and Molib·e. Heading of scientific French continued. 
Hequired in all courses if French is offered as an entrance 
language throughout the sophomore year. 1 (6 units each term) 

653, 654, 65.5. ADVA"CED FJUDlcH II.~Victor Hugo and the 
Homantic School receive special attention in the first term, 
Hugo'S Notre Dame de Paris being read. The second term 
is devoted to the modern drama, Hugo, Scribe, Hostand, and 
otht'rs being studied. Prescriptive throughout the .i lInior year. 

(:) units each terlll) 

6.3G, 657, 658. Am'.\XCEll FRENCH III.~The work is based 
on Fortier's Histoire de la Litterature Fran<;:aise. Special 
periods are studied more miJiutely, and class readings and 
reports on outside work arc required. Prescriptive throug'h­
out the senior year. (.5 units each term) 

661, 66S!, 663. EU:::UEN'l".\RY GER'L\X I.~Vos' Essentials of 
German is used, with written and oral exercises, and dictations. 
Prescriptive throughout the freshman yenr. (6 units each term) 

6fi4., 665, 666. ELE'lEN'l".\RY GEIUUX II.~Continuation of 
grammar and exercises. Storm's Immensee and some simple 
plays are used. Prescriptive throughout the sophomore year. 

(6 units each term) 

lFol' languages required in Chen1ical Engineering and Chel11is-
1 r~' (:0111'8(>S, ~ee pflg'eS 60, fn. 
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667, 668, 669. INTER~IEDL\TE GER3IAx.----Qomposition and 
syntax are taken in review; the spoken language is freely used 
in the class room, and translation at sight is regularly prac­
ticed. Texts: Lessing's ::VIinna von Barnhelm, Schiller's Wil­
helm Tell, Wait's Scientific German reader. Required in all 
courses if German is offered as an entrance language, through­
out the freshman year. 1 (6 units each term) 

681, 683, 683. Er.E;>IENTARY SPANISH I.-Grammar, reading, 
conversation, dictations. Reading commenced as soon as the 
first elements of the grammar are mastered; combination of 
grammar and reading of modern authors kept up throughout 
the entire course. Conversation based upon the text is carrieu 
on entirely in Spanish. Prescriptil'e thl'Ollghout the freshman 
year. (6 units each term) 

(,84, 685, 686. RUlMEN'NRY SI'.\N18H IT.-Heview of gram­
mar, especially of the verhs. An easy lloyd will serve as basis 
for Spanish conversation. Spedal stud~' is made of scientific 
and technical Spanish, the reader by Cornt'lius Willcox being' 
lI<;ed as text. Prescriptiye, throughout the sophomore year. 

(6 units each term) 

687, 688, 689. INTERlHEDL\TE SPANISII.-A study of modern 
Spanish literature, accompanied by work in composition and 
conversation based on the text read. Grammar is reviewed, 
especially the irregular verh. Texts: Gald6s' Dona Perfecta; 
Fernan Caballero's La Gaviota, La Familia de Alvareda, etc. 
A thorough study of scientific and technical Spanish is made. 
Spanish newspapers and reviews are read. Required in all 
courses except Chemical Engineering and Chemistry, if Spanish 
is offered as an entrance Ifll1guage, throughout the freshman 
yen r. (6 units each term) 

1 F'or lang'uuges required in Chelnical Engineering and Chellli~-
1ry (,Ollrses, S{'E' nages (jo, (;1. ~('f' also :~~;t;-::6S, ;-";(·jpntitic U{·l'1l1<l1l. 
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G90, G9!, (i9'!. .\IlnSCEIl SP","ISH L-,\ special study is made 
of the Spanish dramatists Caldcr6n de la Barca, Lope de Vega, 
and of the modern playwrights Zol'illa, Echegaray, and others. 
Required in all courses except Chemical Engineering and 
Chemistry, if Spanish is offered as an entrance language, 
throughout the sophomore year. (6 units each term) 

693, 694, a9,). ADVA"CED SP.\XISH II.-:\liguel de Cervantes' 
DOli Quixote is studied. Individual reports on chapters read 
are made by the students in Spanish. Prescriptive, throughout 
the junior year. (5 units each term) 
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DRAWING 

The cour~e.~ in Drawiug are arranged to equip the 

student with the technique of expression for his future 

professional work. The preparatory instruction includes 

practice to develop manual facility in the use of instru­

ments, exercises to develop speed and accuracy in the 

application of the principles of descriptive geometry, and 

instruction in standard lettering, sha'ding, and dimen­

sioning. The freehand sketching of machine parts is 

followed by accurate pencil drawings of details and 

assemblies, which are then traced in ink and blue-printed 

rendy for use in the shop. 

101, 70:2, 703. DR,\wING.~II1\'olves the use of instruments, 

geometric const1'lldion, orthographic proj ections, principles of 
(limensioning- Hnd descriptive g:eomdry; includes simple prob­
lems in lines, plmws and solids, illustrated by solution of prac­
tical prohlems. Lectures and recitatiolls are used when neccos­
sary, A pproximatcly one third of the time allotted to draw­
inp; in the freshman year is p;ivpn to these suhjects, 

FmmIL\NIl LE'l"l'}~RI"G.~Practice in the cOllstruction of free­
hand letters adapted to use on woJ"!<ing drawings, Hnd the 
layout of titles, Ahout one sixth of the time allotted to frcsh­
nU111 c:1nrwing. 

:VIECIL'''TC,\L DR.\WTXn ANIl DEVEI.OP)lF.XT.-;\ study in inter­
sections and developments of planes and solids, isometric and 
elPments of pCJ'spectiYe (11-:H"inl2', shades and shadows. Ahout 
one third of allottf'd time. 

FREEIL\XD SKETCHIXG,-Tsometric and perspecth'e sketching: 
of machine parts. Design sketching without the lise of models. 
A hout one sixth of allotted time. Rcqllire<l in all courses 
thl'OuglHlllt the fJ'cshman yc'tl'. (6 units cl\ch term) 
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70G. ~L\CJ[T"E DU\\\,T"".~J)dail sketching- from machines 
in the shops and laboratories, followed by detail drawings, 
tracing and a.%elllhlies. Students who have alread~' taken 
machine dra"'ing 70.) are required to do more advanced work 
in detail sketching- am1 tracing of complicated machines, make 
layouts of piping' and do general mechanical engineering draw­
ing. Hequired in Electrical and ~I('chanical Engineering 
eourses, third term, sophomore p'ar. (7 units) 

708. :YhCHIXF. J)R.\\\,I"G.~J)etail sk,'tching from machines in 
the shops and laboratories, followed by detail drawing and 
tracing. All drawings are made with the understanding that 
they must be suitable for use in the shop. Hequired in Civil 
and Chemical Engineering- courses, second or third term, 
junior veal'. (3 units) 
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MECHANICAL LABORATORY 

The aim of the subj eets listed under this heading is 

the experimental determination of the more easily 

observed properties of the materials used in engineering 

construction, and the effects on such materials of the 

various manipulations and treatments common in the 

mechanic arts. For convenience, these subjects are given 

in shop laboratories suitably equipped for wood and 

metal working, and it is assumed that during the prep­

aration of specimens and the experiments the student 

will acquire some skill in the handling of tools and 

machines and an understanding- of the practical appli­

cation of the processes studied. 

741. MECHAXICAI. L.\ROR.\TORY. PROPERTIES OF WOOD .\XD 
OTHER MATERIALS USED IX TIMRER (;O,",STltUCTTO".-Stllny of 
wood growth and structure from illustrative timher sections; 
discussion of the relation of wood-cell structure to strength, 
hardness, etc., of timher; experimental comparison of wood 
and metals as to their strength and other properties; strength 
of joining devices, as glue, nails, joints; study of the general 
design and operation of wood workini' tools and machines. 

74.9. MECH.\XICAL L.\ROR \TOR¥. HOT VVORKIXG OF :vIET.\LS.­
Experimental study of the strength, hardness, ductility, etc., 
of steel, wrought irou, cast iron Imci other metals; their 
hehavior when worked at hig'" tempC'ratures; ahility to unite 
by welding in forge or oxy-acetelinc flame; effects of case 
hardening, sudden cooling, annealing on "arious metals; essen­
tial requirements in the design an(1 operation of forges, 
heating-furnaces and mdal "'orking tools or machines. 

7 4·3. :\TECHANIC.H. LAHOlL\TOItY. :\IF.T.\L CASTIXGS .\ "ll THE 
PA'I'TEIIXS THEREFoR.--Lectures on the requirements of patterns 
for mrtal castings; the experimental determination of tllf' 
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necessity for and amount of shrinkage, draft and other allow­
ances; the effects of chilling and other heat treatments on 
cast metals; study of mOlllding methods and pattern COIl­

struction. 

7.1.1. :Vh:CIL\NICAL LADORATORY. COLD 'VODKING OF :\IET,U.S.­

Experiments in the cutting of metals with shears, files, col,] 
chisels and drills, in lathes and other machine tools, with 
espedal regard to the hardness and other properties of the 
metals, and the suitability of the tool cutting-edge; effeet 
of speed and feed. in machine tool operation; methods of 
laying out work; experimental determination of necessa ry 
accuracy in the fittjng of machine parts. 

7.1l-H.1 (Above subjects) required in all courses, throughout 
the freshman year. (19 units for the year) 

745, 746. MECHANICAL LADORATOUY. .METAL 'VOUKING.--A 

continuation of the above COllrses, studying metal working and 
cutting processes, with especial rderence to the requirements 
of "Strength of :\Taterials" and "Machine Design" ofi'er('d 
simultaneously with these subjects. Required in Mechanical 
and Electrical Engineering courses, first and second terms, 
junior year. (6 units each term) 

SHOP EQUIPMENT 

The shop equipment formerly owned by the College is now 
the property of the Pasadena High School; it has been installe,1 
in the new High School shop buildings and many additions and 
improvements have been made. These shops are easily accessible 
from the campus, and the College has exclusive use of this 
equipment and the servic~s of the instructors on certain days 
for College students. The wood working, pattern making, forge 
and machine shops are all amply equipped to carryon the 
College work outlined ahove. 
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COLLATERAL SUBJECTS 

751,75;], 753. EXGIXEEltUW JOLlt><Al.s.-Recent de\'elopments 
and noteworthr achie\'ements in engineering practice are ob­
served and discussed; the student is required to report in 
abstract on articles of interest appearing in the successh'e 
issues of the particular engineering publication assigned to him; 
and is expected to keep individual abstract files of such 
articles as promise to be of value for reference in his later 
professional career. A short paper covering some notable de­
velopment, or the year's progress in some line of engineering 
work, is required of every student at the close of each year's 
course. Required in Engineering courses, throughout Jthe 
junior year. (9 units each term) 

751. TECHNICAL.J OlJRXALS.-A study and discussion bf 
selected articles appearing in the journals and proceedings 
of the National Engineering Societies. The obj ect 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, scnior year. (3 units) 

171, 179, 773. ORIEXT.\'l'lOX.-To help each student to find 
himself; to become adj listed to his college work, to understand 
the nature and scope of the physical, social, and scientific 
world in which he lives, and to consider how he may best 
seize his opportunities and develop his capabilities. The course 
consists of lectures and discussions, supplemented by written 
reports along the lines suggested. In the first term the treat­
ment is subjecth'e. Such topics as "Why .'\m I Here?", "Op­
portunitics and Obligatiolls in College," "How to Study," 
"Health and Personal Hygiene," "Personal Efficiency" (with 
emphasis upon the dcvelopment of individuality), ":vranners." 
The aim is to encourage initiatiw', enterprise, and the quali­
ties of leadership, and to inculcate principles of responsibility 
and integrity. In the seconel t"J'm the treatment is objective. 
The student is led to inquire into the meaning of the world 
11 rounel him ,mel the purpose of life, so that he may put 
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hilllbclf into harmony with nature, to the increase of his 
[It'rsonal power and the elimination of waste energy. In 
the third term the aim is to gh'e the student a conspectus of 
the fields of engineering and science, so that he may realize 
the range and character of the work peculiar to each of the 
professions which are open to him. Hequired in all courses, 
throughout the freshman year. (:2 units each term) 

MILITARY TRAINING 

By direction of the Secretary of War, an Engineer 

Unit of the Senior Division, Reserve Officers' Training 

Corps, is maintained at Throop College, under supervi­

sion of an officer of the Regular Army, detailed by the 

'Var Department, who is designated as Professor of 

~:Iilitary Science and Tactics. Physical training is a 

part of the course, and all members of the corps take 

the daily physical exercise required of first, seeond and 

third year students. Freshmen and sophomores are re­

quired to take military training. 

781, 78;], 783. MJLJT~\RY SCIEXCE AXD TAC'l'JCs.-Freshman 
work consists of drills, lectures, and recitations in the Infantry 
Drill Regulations, through the School of the Battalion and 
Ceremonies, Field Service Regulations, Engineer Field Manual, 
etc. (4 units each term) 

78"t, 785, 786. :\fn.l'rARY SCJEXCE AXD TAc'l'ICs.-The sopho­
morc work consists of drills, Iccturcs, and recitations in the 
same suhject as ahoH" hut ('oYt'l'ing- more advanced work. 

(4 units each term) 

,\chanccd course., arc open to selected oj uniors and seniors 
who arc especially qualified. Such sel"ctt'd students receive a 
money allowance from the Gm'ernmcnt of approximately *U 
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a month. They are requirt'd to take special training work in 
tilE' summer, and are eligihle for commissions in the Officer;; 
HCSCITC Corps upon graduation. (5 units each term) 

PHYSICAL Elluc.\TIOx.-Physical training is required of fresh­
men and sophomores. This training takes the form of out­
door games of a military nature, and is based largely on til(' 
s~'stem used in the various training camps. Freshmen, sopho­
mores and .i uniors are also required to take a short setting-up 
exercise each morning at 10 o'clock. 

(4 units each term (1uring freshman and sophomore ~'ear,', 

J unit each term of junior year) 

THESIS 

SOO. THESIS.'-As noted on page 5(; each candidate for a 
degJ'ee must submit a thesis on some subject related to his 
course, devoting such amount of time as may he necessary to 
,'eClire the desired result. Hequirt'd of all candidates for a 
(1egree, senior year. (1.'2 to 5H units) 

j .B-""or a description of the l'hesis requi1'8lnenis in the CIH:'111-
isiry and Chell1ical Engineering courses, see page 97. 
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GounoN Roy :VlcDox.H.n 

R.\RL l\11': X llF. X HAI.T. 

CLAHENCF. E:UBERT AEJ,SOX­

DONov.\X KUT'l' 

Fn.\NCTS :VTAY)L\nn P}:.lSE 

X OEL A T.EX.\XnEIt PI K E 

S.UIPEL RAs",russEN 

C.\ULYU: HOWE RIDEXOl:R 

.\J.llERT KNox S}I1TH, .TR. 

H.I LPIT Tmn:n '1'.1 n.on 
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ilJl'grl'l'li <!Juttfl'rrl'lI ~l'ptl'tttbl'r 15 

BACHELOR OF SCIENCE 

HI:TL.\ ALTER 

COULfSS ~\HTIII:R BEUC.\W 

FU.\N l{ H eSSELL C.\PIL\ 

HOBEUT 'VEYIlUTGIIT FLOUY 

.JOSEPH FUEDEUICl{ H"UTLEY 

EDISON IV,wr.INGS HOGE 

]~CGEXE HEXUY IIU],ER 

Fun", '''"LHEL;\I IC~nGE 

II. D.\RWIN KmscIHIAN 

"'ILT.L\;\I ALFRED Knocss 

XI':I'IX Ross SU.\DE 

.LUTES STEELE 

HOBEHT CAUl, STICHT, .TR, 

\\'H.BER Con:R 'J'nO;\L\S 

Tn'''ER 'VII.I.TA;\[ Toum:nsox 

CLARENCE XOUlUS '''''ltD 
:\IILTOX 'VALL.ICE 'VELDON 

TRA VEL SCHOLARSHIPS 

n:;\IOR PRIZE 

R>:TT .. I A T.TER 

FRESH:\L\:\ I'R1Zl': 

RIC}URD "'I:UNEI< STENZEl. 

CONGER PEACE PRIZE 

H.\uuy P. ST. Cr .. \ll< 



i80atfr of ~tU(lfuta 

Abbreviations: E., Electrical Engineering; }I., nIechauical En-
gineering; C., Civil Engineering; Eng., Engineering, ulldetermined; 
eh., Chemistry; eh.E., Cheluical Engineering; Eng. Ec., Engineering 
and Economics; G., General Courses. 

GRADUATE DEPARTMENT 
N amc and Home ~-\ddress Cour:-;e 

EHRENn;I.ll, DAY Ch. 

Loc31 Address 

331 S. Hudson Avenue 
Pasadena ,\. B. Occidental College, 19U 

Pasadena 

H.\RTI.EY, JOSEPH FREDERICK 

B. S. Throop College, 1918 
Pasadena 

Ch. .509 Jackson Street 
Pasadena 

KmSCIDL\N, H. DARWIN Ch. 436 S. Hudson Avenue 
Pasadena B. S. Throop College, 1918 

Sunland, Califol'nia 

STEELE, JAMES 

B. S. Throop College, 1918 
Pasadena 

eh Cozy C01l1't, S. Hudson 
Avenue Pasflclt'n:t 

JUNIOR CLASS 
AMES, P.\ cL RUSSELL Ch.E. Dormitory 

L()~ A Ilgeles, California Pasadena 

AItNOLIl, JESSE C. 1695 X. Fair Oaks Avenue 
Pasadena Pasadena 

I\.\IINES, ILut'I'WICK :VIITCHELI. :VI. 315 l'\, Chester Avenue 
San Diego, CalifuI'll ict Pasadena 

BES'I', \,'IItGII. HOL~IES 

PauuZena 

Ih:eSCIILEIX, "",' AIIREN L, 
Seat lie, JVashinglon 

B ISSfRT, A LFTO 

Los A "yd('s, C,,/ifOl'lIi« 

:VI. & Eo 1761 San Pasqual Street 
Pasadena 

Ch, ,1,:36 S, Hu(lson ,\\'enue 

Pasadt'I"l 

R. E2G W. Sit!. Drive 
Los Angeles 
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JUNlOR CLASS-Continued 

BL.\CK, J.\)fES HOBEH'!' 

Pa .• adella 

COllY, GEOnGE LEIns 

801lih PaN"(/('IIfI, (,(llifOI'II;" 

('nosn,,-, PArL :"lCIL\r\X 

ITenwt, Califol'llia 

J)L'Gl:lIl, HrssJ:[.L How.\Im 
p; I l~a.~'o, Te.l'ft8 

GLASll"-, "'. KI:" "E'L'lI 

PORlldena 

H,LL. J A)IES E. 

PaRa.dena 

C. :l.);):". Euclid A""11I1(, 

Pasadena 

E. 19!{R La Frallce An'llue 
South Pasadena 

):. ,) . .,,2 (;nlena _A venue 

Pasadella 

E. Dorlllitor~' 

Pasadellil 

E. Barracks 

Ch. 1110 Lura Street 

Pasadena 

HOEXSIIEL, How.\ull DmlElt ClI.E. -t.:W S. Hudson Avenue 
B.S. Occid(,lIbl CoiIt"gc, I HI fI 

Oranye, Oa1ifo1'nia 

HOI.I.IXGEn, A. LrxcoT.x, .In. 

A /tadena, ('a/ifol'l1ia 

!-!OLTXSET .. I., En\\r_\IlU Y'IC'l'OR 

LOR A 11.'II·II'N. (,o/ifm'ni" 

HorSE, H "1\'E, '\'. 

PII.wr/e II II 

HO\n:, ClunLEs SIIEIlIl 

Plluulenll 

KE['l'rr, '\',\I.'1'EII ,\L1.lC" 

SOlllh P".,,,riello. ('(I/ifol'lIio 

KEXIl,UL .• L\CKSO" "',\II"EII 

P(I"adella 

KLEIX. ARTH\"I[ Lons 
Lo,<; A n,r/fle . .,·, (fuJi/ofnia 

E. fi.)O Pine Street 

Altadena 

E. J)()I'[nitorr 

Pasadellil 

ClI.E. 5]6 S. Lake J\\,CIlUC 

ClI.E. 

c. 

:\1. 

Pasadcnn 

~()R Center Street 

Pasad"nil 

Dormitory 
Pasadena 

:210 S. Los Rohles .\\'enuc 
Pasadena 

Dormitory 
Pasadcll:t 
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JUNIOR CLASS-Continued 
.\aml::' and Utlllll' .\ddrc~ .... 

K:-c\pp, Hom:uT 'f.\LROT 

Pasadena 

LW.\GXIXO, GEn.".n .\, 
}'((,.((dena 

LEWIS, .foux CLARK 

j)(I('OinHf, California 

I.IXI-IOPFJ HA1l0U) R.\I.l).H 

P((ulde II a 

r ,ovn, OLIn;I' S'I'P.\ltT 

I'asadena 

}rn,LEltn, Fln:nEltlCK A rSTI"­

LOI1,'1 Be((ch, Califo/'llia 

:\f ILl,Enn, r I~\ 'VREXCE Enw".\un 
LOII,IJ RN(('h, Calif o I'll ia 

OTIS, HrssI';u. :VloRI.EY 

l'a,<adella 

P.\YXE, Iv"\]', L. 
Lo,. A n,qelcR, Califo/'llia 

Pm.I.OCK, HOlmR'1' B. 
Los AIl,IJcle", Califomia 

(~nlDIll.\CH, CHAltI.ES F. 
X eedle,., California 

R.\XKIX, K.\ItT. LOT'1' 

Pa,"((dell((' 

Ih:xSlI.\W, \\':\1. CLO'l'WOltTlIY 

r:ilwdale, Calif o I'll ia 

Cour.-;e 

.:'II. 

Local .\ddres'i 

Dorlllitory 
Pasad.'nH 

,,9:3 1':. Cali fornia Street 

Pasadena 

919 E. California Street 
Pasadena 

ell.E. 111 \\'inona ,\Yenue 
Pasadena 

Ch. ;,]:l S. H nelson A venue 

C. 

C. 

E, 

C. 

F 

CII,g, 

c. 

C. 

Pasadena 

Dormitory 
Pasndena 

Dormitory 
Pasadena 

lORI X. Fair Oaks Avenue 
Pasadena 

1 719 Cherry Street 
Los Anp:eks 

10]1 W. ,lRth Street 

Los Anp:eles 

Dormitory 

180 Cent,,], Street 

Pnsndl'lla 

DOJ'mitol'Y 
Pnsndena 

HEYXOLnS, :'IrA,X.\RIl S'l'I'CKEY CII,E, 
.lllwmIJl'a. ('(tiifo/'nia 

90, Stoneman .\"elllw 
Alhmnhrn 
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JUNIOR CLASS-Continued 

)J ame and I-Iome Aridress Course Local Addre" 

ROCKAFIELD, ROSCOE R. :VI. 1139 Lura Street 

Chino, California Pasadena 

SA WYER, :H.\RK ALRERT Eo Dormitory 

Whittier, Califo1'nia PasadelHl 

SMITH, DAVID FREDJo:RICK (,h.E. Dormitory 

8tamfm'd,Oonnectir:ltt Pasadell1! 

S~IITH, DONALD DEWITT E. Dormitory 

II ollywood, Californ·ja Pasallenn 

ST. CLAIR, HARRY PIlEXTICr-: E. Dormitory 

La Verne, Oalifornia PHsadenn 

S'UlIIAN, GEORGE OTTO . .TH. C. Dorlllitory 

Hollytl'ood, California Pasadena 

\VUITE, P~\LL M. C. Banllcks 

Oxnard, California Pasadena 

\VOODBURY, ROSCOE ERHE'rT E 197 S. Los Rohles Avenue 

Pasadena Pasadf'na 

SOPHOMORE CLASS . 

AGEIt, RAYMOND "rELLINGTON 

Pomona,Oalifornia 

Au,Jo:s, GORDON Ar.BJo:H'r 

A lhambrn, Oali/"ornia 

AMllLlm, ALFlU:D C.\ItLETOX 

Pasndena 

HARNE'I"'r, HAItOI,!) AItTIIUll 

O())'ona,Onliforni(! 

B.\HXSIL\LE, GARXJo:T'I' H, 

Los Angeles, Crclifol'llia 

E. Dorlllitory 

Pasallena 

Ch.R :.?lO() S. Sixth Street 

Alhamhra 

C. ](n S. Grand Oaks .\venue 

Pasadena 

C. 116:1 Steuhen Street 

Pasadena 

Ii:. ,,].,2 Oakland Stred 

Los An!!,eiP., 



ROSTER OF STUDENTS 133 

SOPHOMORE CLASS-Continued 

.:\ <l.11H' and Home Address 

BE~IAX, ",,'ILI,ARD JARVIS 

Pasadena 

BERG, C,\RL 

Los AngeleN. (,alifornia 

BOECK, ",,'ALTER E. 
If ollywood, California 

BOGGS, CHESTER ALBERT 

Pasadena 

BRIIlGEFORIJ, FR,\" K Hom:wl' 
Raple Rock, California 

BilOW», V{AL'l'ER ]l,\y 

Santa Maria, California 

BRUCE, HOBERT MANYIln:R 

Coronado, California 

B ('RKS, .T ESSE 

T'eniee, California 

CIL\MPION, EIlW,\Rn LEES 

San Die,go, Californin 

CLARKE, PHILIP S. 
Bw~erly Hills, Culifornicf 

CR.\W, HOBERT 'VILI.LUI 

Burbank, Californin 

Jhns, TOWNSI:XD En;>IO"D 

Pnsadena 

DAVIS, 'VHITTON PARSONS 

Los Ange/ps, CaUfo1'nia 

DION, JOHN Eu,]s 
Long Beach, Califo1'n,ja 

Course 

Ch.K 

Ch. 

Ch.E. 

M. 

Local,\ddrcss 

L!!IS S. )Iarengo A \'('n11<' 

Pasadella 

·t 19 S. Catalina A ,'cllue 

Pasadena 

Dormitory 

Pasadena 

889 S. Los Hohlt's, \ venue 
Pa.,aden1t 

Ch.E. :216 E. Park AWllue 

Eagle Hoek 

Eng. Dormitory 

Pasadena 

:'\<1. 454 N. Euclid A venue 

Pasadena 

E. :27 S. ";i!son A venue 

Ch. 

M. 

Ch. 

C. 

Ch.E. 

Pasaneni! 

Dormitory 
Pasadena 

n!J S. Catalina Avenue 
Pasadena 

Dormitory 
'Pasadena 

i:l7 Oakland A venue 
Pasadena 

Dormitory 
Pasaden:l 

],,(i S. ,\Iiehi,ran Avenue 
Pasadena 
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SOPHOMORE CLASS-Continued 

Same alld ll0111l: .\ddrL's~ (·our:-;c Local .\ddrl'~s 

DIt.\KJ-:, GEOUGE FU.\"C1S, .1 n. }I. :3800 Pasadena ,\ n'nue 

Los A l!.tIe/e .• , California Los Angek" 

ERll, LorIS H. 
fiJI SegHlldo. Califorllia 

FLJ-:TClIl:U, H.\ItoLU O~L\" 
Pa.vadena 

FOUGY, l~nw.\nD G.AI.llU.\I'l'JI 

l~os A ".tIele .• , Califonzi", 

Fox, J OSI~PJI 
[,as An.qele •• , Califo'l'llia 

GRIFFIS, HOllERT LOlm" 

Sail Ji'rancisco, Califorllia 

}I. 

C. 

EI Segundo 

l:lG X. Bonnie Ayenue 

Pasadena 

Dormitory 

PasadC'lla 

C. 2:3:35 Garnet Street 
Los Angde, 

Ch. Dormitory 

Pasadcna 

GRIGGS, ~rur)r.\:\'" .1\. Ch.E. 9]:2:2 X. :Vl a rcngo .. '\vellUC 

Pasadena PaRadenrt 

H.\:1111UOOK, }{lCIL\Un EIHV.\HD l~~. 

Pasadena 

l:LUIE, ROBERT.f. R. 
Lo.~ Angele .• , Califo/'l!;a 

H.\Tll.\W.\1. EUW.\II11 .\. }[. 

Los Anpele •• , California 

II.\ZEI.'n"..:, .lrn'" C'lff.":" G. 
Pasadena 

HUG Lincoln Ayenue 
Pasadcna 

1:,6 S. Catalina ,-\ yenue 

Pasadena 

1Mj4 'V. 99nd Place 

Los Ang'eles 

(i4R Oakland Avenuc 

Pasadena 

HERK"l:lt, CI .. \IIE"CE CI'ST,\\''': K Dorlllit()r~' 

San Dieyo, California. 

TIOIXE" .• \r. ... 'um LEO ","II) 
L.ollr! Reach, CalifOJ'lIia 

Hoon, .To"" Hru.Uf 

,,,,Youth P(uufden(t, California 

Pasadena 

Ch.K 11·(j S. }Iichip:all ,\\'enuc 
PaS1I(1(,1I:' 

}I. 1 7:]7 L~'IH1()n Stn'et 
South PHsadena 
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SOPHOMORE CLASS-Continued 

Same alld 110111<-' .\dclress COUl'~C 

I-IorxsELL, TnEIlOX COLWELl, :U, 

Ln,\' .II/ydes, Calif01'llia 

JOHXSOX, JOSl';I'1I ,h;HO~lE 

j,os "II/yell's, Califol'l!ia 

Ch.E, 

K,XGSl.EY, KEXXETII CLIHK Ch.E, 

Lo" ,'n.qele:<, Califol'llia 

KIIIK, CILIHT.ES .\~IHIIOSI; 

Pasadena 

KOHN, LorIs 

LON Auyclo.v, Cali/ol'llia 

Kon;x, EIlXEST 

j'aNadena 

LEI'I'I..\, liEXllY LOll \I X 

Plw(mi,,', A ri;:,ona 

Lyox, JOHX D.lns 

A ltadt!na, California 

:'ILlc:'lIrl.u;x, GEILlI.D FISHEll 

eoronado, (!alifOI'I1-ia 

:'ILl TEIt, J OSEP If B. 

Glend((le, ertTifol'llia 

:'I LIT .• : , ;\ WrHl'1I X, 
Lo,_ .<ll/yele8, (,alifol'llia 

:'I[.IXXT"G. H,\ltnY p, 

Pasadena 

:'IfcCr.nm. :'ILlltcl'S .\Wl'HlTll 

{,Os Al,!!"h's, rfllif0l'llifl 

:'I[cCIlEEHY, DO,,\UJ Ilr'l.l. 
]'((,,,,11('11(1 

c. 

eh. 

c. 

F. 

c. 

E~. 

:'If. 

:'II. 

:'II. 

c. 

Lucal .\ddrl'~'> 

DorlLlitory 

PasadelLH 

Ii:!:! Pennsyll'1l11ia A"enue 

Los Angeles 

DOl'lnitor~' 

Pasadena 

19ti X. Chester ,\ ""nue 

PHS<-Hlt~Il" 

!J7R X. "'estern .\\'enue 
Los Angeles 

IORR "\'Ol;cester .\veune 
Pasadena 

Dormitory 
Pasadena 

I Ul :'IIendocino Street 
j\ltadena 

Dormitory 

Pasadena 

GOR X .. \dams Street 

Glendale 

IV:! Leighton ,\,,('nu(' 

Los :\ n!!"""., 
Dormitor." 

:112., X. BJ'oa(l\\'a~' 
r.o.' .\ngd('s 

1 fl., X. C,ilalina .\ \'l'nue 
Pnsadpna 
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SOPHOMORE CLASS-Continued 

XalllC and I-Ion1c ~\ddn.'ss 

;\IcDox.\I,D, E.\RL Lt:Roy 

Rh'el'side,Oalif01'nia 

;\IrN'l'IE, ERNEST HOYT 

Los Angeles, Oalifornia 

l\IORITO, J IRO 

Pasadena 

Course Local. \ddn.::-;s 

C. Bal'l'acks 

;VI. 3715 Viola Aycnue 

Los Angeles 

E. 2370 E. Colorado Street 
Pasadena 

:'IIOHRISON, FI,OYD ELYERTON C. 7:N K.l\1arcngo Ayennc 
Pasadena Pa.'C,dena 

;\IUU,IN, "'YNNE BALLAltD C. 13B W. 20th Street 

Los Allgele", Oalifo1'llia Los Angeles 

XOHU:, p"\UJ, ISRAEL Ch. 111 E. 41st Street 
l.os Angeles, dalifo1'nia Los Angeles 

Olt'ru, FRED WILI,IAl\I E. 522 Sierra Street 
Los A 1!geZes, Oalifomia Los Angel .. " 

l'E.IUSOX, ROBERT ROLL.\ND E. 5965 Hayes Avenue 
Los Angeles, Califo1'nia Los Angcks 

HAYMOND, ALBERT L. CII.E. 182 N. Ell\1olino Aycnuc 
Pasadena Pasadena 

HICIL\ltDSOX) ED::\IUXn F. 
LOB Angeles, California 

HOUEHTS) FRA~n( FRED 

Pasadena 

HOSE, EUWTS L,\.\VREXl'E 

Pasadena 

n '·TI IEnFOHll, PAUL HIlllLIHn 

('llIremonl,Oalifo1'lIia 

s., LNDEltS, RICH.'ltD DH.'KE 

Xew York City, IV. Y. 

Ch.E. 1263 Sunset Boulevard 
Los Angeles 

M. 
PasadeD" 

K 233 Columbia Street 
Pasadena 

E. Dormitory 
Pasa(lena 

C. 115 Bruce A yen lie 
Pasadena 
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SOPHOMORE CLASS-Continued 

~\J amc alld IIotne Adllrcss Course Local Address 

SCRIBNER, HEXRY IRVIXG E. 3.)8, \cacia Street 
PaoadcllH Pasadena 

SEAVER, EDWARD DEWEY C. 739 Lincoln A venne 
Pasadena Pasadena 

SUIPSON, CHAULES FILLMORE Ch.E. 

M on rovia, Calif omia Monrovia 

S~nTH, EI.MER LEWIS C. 370 Dearborn Street 
Pasadena Pasadena 

SMITH, SINCLAIR Ch.E. 10.9 N. Michigan Avenue 
Pasadena Pasadena 

SPl;IR, GODFREY BUlntIS 

San Diego, Califonlia 

SPENCE, ARTHUR WARD 

Los Angeles, Oalifornia 

STAMM, ALFRED J, 
Los Angele .• , Califorllia 

STEN~EL, RICIL~RIl W. 

L08 A n.qeZes->_Qa1ifornia 
j/ -, 

S'l'IWMSOE,(DOlJGLAS ALBERT 

Long Beach, Oalifornia 
'---, 

STuRm:s, D.WID ~L 

Alhamura, Califol·j"tia 

TJIG~r, 'YTLI.Lur CL~RK 

Pa.wdena 

'I'UGGY, A!I'['1[GR '\'. 

l?il·('J'.-.:id(~., (tuli/orllif( 

'!'YU:H, [V.\X Lmvis 
P(lSfu!ena 

M. Dormitory 
Pasadena 

M. .9008 Hillcrest Drive 
Los Ang"ks 

Ch.E. 419 S. Catalina Avenue 
Pasadena 

Cll.E. .940 W. 31th Place 
Los Angeles 

U. 540 S. Lake Avenue 
Pasadena 

E. S16 X. :'IIarguerita Avenlle 
Alhambra 

:\1. U3 Columbia Street 
Pasadena 

Cll. 3,)7 S. ~[entor A venne 
Pasadena 

1 ()7 I [01\' a I'd Place 
Pasadena 
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SOPHOMORE CLASS-Continued 

.'\;11l1l <lwl I IOllle .\ddl"l'.";:-; 

V,\II~E¥, CIUltLES \VIU.1.U' 

Ocr,!/! Bertch, Califomil! 

VL\SEK, \'IltGII, H. 
Lo .• A Ilgele .• , California 

,,'.'DE, \\'I1.SOX OKEI,E¥ 

Los A 1!geleR, Califorl/in 

"',\],I,"W, LU)¥D A. 
E,!)., AI/.qefeR, California 

\Y,\It~I·:It, LESTEU OunLU: 

San Gabriel, California 

\\'EIIS'l'EIt, Gu:x 1\1. 

/(ol/.'I,,·ood, Ca1ifomia 

C{)l1r:-;~ T,ocal ~\ddrl';-,~ 

1" 
,. Dorlllitory 

YasHlll'na 

CII. 4·19 S. Catalina A venue 
Pasadena 

Ch.K 118(j Crenshaw Boulevard 

Los Angeles 

C. .,4,0 S. Lake A n~nlle 
Pasadena 

ClI. g, 405 \\'. lto~e Road 
San Gahriel 

R .)40 S. Lake ,\n~Jllle 

Pasadena 

FRESHMAN CLASS 

AXIH:IISO~, D.\\'lJ) FlUNK 

.lIes!!, ColoJ'(fr/o 

~'\.UNOJ,D) LO"TI';r.r. JOSEPII 

1<J1 .1[Ollt(', (falifo1'l1'ia 

.\s,\IJOOUL\X. 'J'1I1WIJOIIE X. 
Pa.wdena 

B,\T.>mu, CU,\IIl.ES OTTO 

S01fth Pasadena, Califo1'l1ia 

BAXXIXG, \\'.\YXE BEUXAIW 

Lo .• Ang(:le .• , California 

G. 13111'l'I1Ck8 

E. BarJ'lleks 

CII. E. 120., Garfh'ld A \'L'lllle 

Pnsadcna 

elI.E. B"rr:1('ks 

C. 13arrllek8 

B.\UXES, FII,\XK(.I~ LOCKII'OOIl n. :II., X. Chcster ,\H'IlUe 

Sail Die!!o. ('alitorllia Pns:Hkn'l 

B\lIIl, :UOItIITS Cit. Illl ,\np:elina Strcct 
["OR ~d JI!!plfN, Oal; (orn ia r .os . \ ng:e}(''i 
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FRESHMAN CLASS-Continued 

:\ allH.' amI IlOlllt.' . \ddrc~~ 

B.\wi'O", PXCI, FOUD 

Jet JLollle, Califol'lliu 

B.\'1'H1UCK, \VELDON ~IimLE 

[m perial, Califol"llia 

B \'I"IT, BL.\KE El,WOOIl 

El Jlonte, Califomia 

BEAU, Hor.S'1'ON EUNES'1' 

II emet, California 

Ih;I';SOX, "'ILT~LI;H }lEJil'ON 

l'asadenct 

131,XIO"J', BEX 

Los Anyele,., Cali/om'ia 

BENNETT, "'U,Ll.Ul DEANE 

Los A lIyeles, California 

BElt'I'EUO, "\"THO" Y E, 

Los ~lllyele", Califol'nia 

BINCKLEY, SYIl"EY \\'ILu.ur 

Los A1tyeZ",. ,('a/ifol'1lia 

BLAKEU;Y, LOREX ELLSWOIl'1'H 

Los A nyeleN, California 

BLAXTOX, ",TJLLl.\:;\[ EUG.\R 

(),t'I!al'd, California 

IhoCIflm, S'1'.\" j,EY ,\, 

Redondo Beach, California 

BJ.l."IHE1W, H.\IU1Y EIlW.\llIl 

SUII /)ie,f/o. C'alifoJ'nin 

]lOIl'I.ES, T IfO,f.lS K. 
/ .... 1((1} (lrtl)J'iel, 0ali/o}"l1irf, 

Cour...,e Local.\ddrl'::'s 

K II:ll GI·(·yjlla Street 
South Pas<ldl'11'1 

C. Barracks 

G. 
EI ~lontc 

E. Ilti S. ~lichig'an ,hcnue 
Pasadena 

Eo IIH:\. Chl'"tl'r .hCllliC 

Pasmlcnll 

C. :27 S. 'Wilson A "enuc 
Pasadena 

~I. 

C, 

Ch.¥. 

E. 

G. 

eh.E. 

Barraeks 

Barracks 

Barracks 

.'?OI8 E. Florence A"enue 
Los Angeles 

Barra('ks 

Barracks 

11 Ij·l· Chicopee Street 
PaslI1I .. na 
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FRESHMAN CLASS-Continued 

Same antllIomc Aduress C()l1r~c Local AddrE';"c; 

BR.\DLEY, 'VALTER SCllIESS C. :IU S. 'ri!SOIl .\venue 
Pasadena Pasadena 

BRADY, HAROLD :'IIrCH<\EL :'II. LH E. A venue 39 
Los Angeles, California Los Angeles 

BRIDEGROOJ[, How .• nD DOYI.E E. Barracks 

Philli]J.~burg, J(an.ws 

BROWX, BEXTON JACKSON G. ,J.St Del Hosa Drive 

Pasadena Pasadena 

B{:j)m:x, HOIIF:nT E. Barracks 

jTan Xuys, California 

BUGBEE, GEOHGE SPEEDE 

1I oily wood, Calif01'nia 

BULKLEY, OLCOTT REEm:R 

L'Ulraster, California 

BUSKER, PETER JAJIES 

Pasadena 

BUTTS, FRJ<:m:nICK A. 

Glendale, California 

CAMI'Bn.J" ",TJLLIAM LEWIS 

A Ihambra, California 

C.~N'l'ER, EIHVARD LrVINGSTOX 

Pa.qadena 

CIL\MI'"\NE, FUANCIS AI,LEX 

Los Angeles, C{llifo1'nia 

CLAnK, HOU.\CE F. 
"ong Berwh, Califorll'ia 

('L\UK, .JOSEPH )IAHo"EY 

Los Angeles, California 

(;, Dormitory 

Pasadena 

E. ·110 S. :'IIichigan An'1lUc 

Pasadena 

eh.Eo (j85 S, Hudson ,\yenue 

Pasadella 

G. Barracks 

c;. 123 S. AlnlHllsor 

Alhambra 

F 1 "\\T estmorcland Place 

Pasadena' 

G. Barracks 

G. BalTacks 

C. Bal'l'Hck, 
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FRESHMAN CLASS-Continued 

X ame and Horne Addrcs~ 

CI.ARKE, LOUIS JOSEPH 

La .. AngeleH, California 

CLE~IEXTS, FORREST EnWAnn 

El Genfl'o, Galifornia 

CLEVER, GEORGE H. 

ran 'Y'UgR, California 

CLOUGH, FR.\NK HARVIE 

San Diego, California 

Cm.ElHAN, LESLIE AI.FO"'-SO .. 

Lo.~ AngeleN, California 

COMSTOCK, \Vn.LIAM SEARS 

A lhambm, California 

COOPS, HERBER'I' SHELLEY 

South Pasadena, Calijomia 

CRANON, ISRAEL 

Los Angeles, California 

CRISSMAN, ROHEUT J."fES 

Santa Ana, Califol'nia 

CnONIN, JOHN A,..-THOXY 

Los Angeles, Califorllia 

CL"LLEN) P_\l~L KERR 

Lon,q Beach, California 

DAGG, HUESTON \VTLLLUr 

Sail Diego, California 

D.\lINELI., DONAL]) \\'IlJ'/'[.J:Y 

Santa Ana, California 

DEAN. c'\IXIX .r.UJ}:fL 

Fuller/Oil. Califol'nill 

Course 

G. 

G. 

G. 

M. 

C. 

K 

G. 

g. 

E. 

:\f. 

G. 

:\[. 

Local .\dc1rc~s 

Dormitory 
Pasailena 

Barracks 

116 S. }[iehigan ,\\'('11111" 

Pasadpna 

~15 X. Chester i\ venue 
Pasadena 

1519 Eo Colorado Street 

Pasadena 

Dormitory 
Pasadella 

1701 Hollins Strcet 
S011th Pasllfli'na 

Banacks 

Dormitory 
Pasadena 

Barracks 

Barracks 

.,,?+O S. iVlichi!(an ,\\,('11111" 

Pasadf'lIa 

Dormitory 

))ormitOl'Y 
Pasadena 
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FRESHMAN CLASS-Continued 

.'\allll' alld Ilomv .\ddrl'~.", ('()llr~e 

DEKKER, CH,IUXCEY H.\ltol"" C. 

Lorna PO/·tal, Califol'nia 

DELI"EY, ,\R'l'rr ... t J,DlES 

.'1011 1ft Jfoni('a. ('alifol'll;(! 

f)1·:Sn.L\, I'RI·:m:!: [CIi: '" [[ITTlEII 

Pa.<adena 

nEVUS. L.\\\'IIF."CE 

I,og A "."l'il''', Califol'nia 

DE \' OE, .L\ Y 

8((11 (it .A 11((, Cfalifortda 

Dn,J.oN, LYLJ: 

Lo .• A n[/('/r", ('afoifomia 

DOLAX', ED\V,\lU) .JETHRO, .Tn. 
T,o .• A ngele", California 

DOL.\S, .LDIES EDW.'RD • .1 n. 

1'((Nldena 

G. 

:\T. 

G. 

:\1. 

~I. 

C. 

G. 

DnrCE, .TOlT" 13. (c1c('c,,,crl) Cll.E. 

Lo.< A nyele .• , Califol'lIia 

DRU)"TO"Il, TU(DL'S BnCCE E. 
San Die.?o, California 

Delll'E, LORENZO Lns Ch.E. 
LON Anflele .• , Califol'lIia 

))["(In:, Y](TOR .\STllO"Y 

T,(} .• A ".fleleg, Califol'lIi(( 

:\[. 

Local. \tid rc".; 

Dormitory 

Pasac1(,lla 

Ba nacks 

1 H:!:.? Hose Yilla 
Pasadena 

Barracks 

JRG X. ~Ientor Avenue 
Pasadena 

f) () I'm i to ry 
Pllsadena 

Barracks 

Barracks 

Barrllcks 

BIll'l'llcks 

DOI'm i tOl'Y 

Pllsllclcnn 

Dormitory 
Pasa(lenn 

D['II.' "'['. RALUO"Tl C.'SE 

Lo" Any(,le .• , (,alifmllia 

G. :177 X. :\[Hlli."lI1 ,\"('IItW 

En.\", (;ER 'LTl O'Cos"on 
T-o.< A IIf/ele .•. (!alifol'llia 

Pasnclenn 
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FRESHMAN CLASS-Continued 

Xalllt.' atlll UIJJ1H' ~\dr1rc:-;:--

ESPOI,T, OR\'II.l,F. G ",' 

TVhittie1', ('olifol'lIia 

ESSICK, nHL\~'l' 

.'lieI'I'(( J[adl'e, California 

EL\XS, GEOIWE P_\CLL 

San Diego.. California 

FERKEL, K,\HI. ,\umHT 

Dos AUf!!!I!!." Califorllia 

G. 

G. 

E. 

CIl.E. 

1-'1'I'ZP}"I'HI(''', (JEII,\LD 1l.\"DI.p.y E, 

Sail- Dit'.'Io, California 

Fr.E3II~G. TII(}~US ,TEITEl/SOX E. 
Pa,wriena 

FLY~X, EL"EIt J).\~IEL 

.'lolita J[ (JlliNI, California 

FOItXEY, H, D, (deceased) 

SlIllta A 1/(/, Califotnia 

Fox, n.\Y .vI\USH 

L.ON .til/yeles, California 

FH,\ZTF.U, ,\ 1.0~ZO .TACKSOX 

I'"enle, California 

FItTF.lnr,\x, HAItHY 

[,os Anye!"", California 

(;.\RFTELDJ ,\H1'lrUR JUJ.ICS 

Prlll'{ulpJla 

G. 

CIl.E. 

.vI. 

G. 

G. 

G. 

C;.\ YLOUD, ,\ [,(H'S'I'I "E S" .J H. eli. K 

Pasadella 

(;EORGF. • .r"SI:J'T1 DC"KIX E. 
Lo .• ",llIyl"n, ('"lifOl'lIi(( 

Local ~\ddre~s 

Sierra .vIndl·e 

California 

I L2 S. Jlichig'an A \'enue 
PaSadplla 

II 1.; W. Tenth Street 
Los ,\np:eks 

1lo·1 Chicopee Street 

Pasadena 

9.),; :-':. '\Iichip:an ,\venue 
PaSII(]Plla 

Barracks 

Barracks 

Bal'1'neks 

20;; E. 37th Street 

Los ,\np:ek, 

H6:J Eo Colorado Stred 
PaSI1(!cn'l 

GH(; W, Califo1'llia Stl'cd 
Pasn<lf'lI:1 

-!f)]:! Dalton .\ ,'eHII(' 

Los .\H!!f']e<; 
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FRESHMAN CLASS-Continued 

X amc anu IIo11lc Addres:; 

GILLIES, ROBERT 

Alhambra, Calif01'nia 

GREENE, HEXRY DART 

Pa .• adena 

GROAT, ED~IUND TORDOFF 

Whittier, California 

I-IALL, CLARENCE AI,BEllT 

Del Sur, California 

lL\~IILTON, WILI,IA~I A.,.J I'. 

Los Angeles, Californ'ia 

FLuUlOND, ROBERT J. 
Anaheim, Californict 

HANCOCK, FRED L. 
Los Angeles, California 

I-IARDENBURGH, CHABLES G. 

Pasadena 

HENDRICKS, WILLIAM McP. 
Pomona, Califomia 

HENSON, FliED C. 

Pasadena 

I-bRUHY, BERNARD L. 
Los Angeles, California 

HESS, EDWARD RENE 

Lo .• Angeles, Calif01"nia 

Thss, BERNARD GEORGE 

Los Angeles, California 

HITCHCOCK. GREGORY D_\YTOX 

ran :\'u.I/ .• , California 

Conrse Local. \dd ress 

Ch.E. llOI Stoneman Avenue 
Alhambra 

C. U6 Bellefontaine Street 
Pas,ulena 

E. 27 S. \Vilson Avenue 
Pasadena 

G. 1139 Lura Street 
Pasadena 

E. Barracks 

G. 27 S. \Vilson J\vcnue 
Pasarlenll 

E. Barracks 

M. 1046 Del :VIar Strept 
Pasadenll 

C. 126 S. Fremont Avenue 
Los Angpks 

:VI. 96(; N. Stpypnson Avenue 
Pasadena 

G. Barracks 

G. ]012 S, Grand Avenue 
Los AngelI's 

G. Barrllcks 

C. ,,30 Thonlpson Drive 
Pasadf'll:l 
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FRESHMAN CLASS-Continued 

.\<111H' and lfo111e _\ddrC's<; 

HOGSETTE, ,\J.llERT E,'TON 

Pasadena 

HOLAHAN, R ICIfARD J,>;IrES 

II o/ly1l'00d, Ca lifo l'1I in 

HONSAKER, J OJIN, JR. 

Pasadena 

HOPPER, FIL\XCIS LOG.\N 

Pasadena 

HOWE, GI.ENX ELLIOTT 

Los Angeles, Califol'llia 

HVBB,\RD, HAHOLD X. 
.'Ian F'el'lwndo, CaUforJlia 

TnTON, ARMIN D. 
Los Angeles, California 

,TONES, WILLIAffI B\RTOX 

Hollywood, California 

KEITH, CLYDE ROSWELL 

Pasadena 

KE:lIP, EDWARD GEOFFREY 

Pasadena 

KENNEY, J,DIES THEODORE 

Venice, California 

KETTENBnw, HOBERT .TonN 

Point Lama, California 

KUXKHA1HMER, CH.\RLES 

L.os Angeles, California 

KOITTZ, RUSSELl. H.\HRY 

[,08 Angeles, California 

Cnur-.:c 

E. 

G. 

C. 

E. 

E. 

E. 

XL 

E. 

c. 

R. 

:vI. 

C. 

E. 

Local ,\ddress 

6:21 S. :Uarengo A"enue 
Pasadenrt 

Barracks 

9.,9 Topeka Street 
Pasadena 

l(HI E. Coloardo Street 

Pasaden:1 

·l.:2G S. ,\If>xander A "enue 
Los Angf>ks 

8M) S. Fail' Oaks ;\ "enllc 
Pasadena 

Barracks 

Dormitory 
Pasa(kna 

cJl Eureka Street 
Pasadena 

L,83 E. Colorado Street 
Pasadena 

Pasa(lcna 

Dormitory 
Pasarkna 

Bilrracks 

9:)8 :\fai!'1101i" .\ "elllle 

J ,os .\ 1li!'e1es 
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FRESHMAN CLASS-Continued 

:.\ <1111(' and I I ()11lC • \ddrc:-.s C()llr~(' Local :\ddrt>,,~ 

KOSTELECKY, Wrr.LL"r FRX'<CIS G. 
hOS Angeles, California 

Barracks 

KnEBs, KELLOGG RACINE 

Sierra JI adre, Caljfo!'nia 

L~nSON, JOSEPH EVERETt' 

Los A ngeles, California 

LARSON, LINNE CL\RENCE 

Los Angeles, CaNfornia 

LAVELLE, MICHAEL JAMES 

Los Angeles, California 

LEARNED, KENNETH .\YLWIN 

Pasadena 

LEWIS, HAnny JOR" 

Los Angeles, California 

LEWIS, HOWARD B. 
Pacoima, California 

LONG, ALLEN L. 

Blythe, California 

LOUGHRIDGE, DONALD H. 

Los Angeles, Califorrlia 

T,G~DnS, Qunn; JORDAN 

Los Angeles, California 

:VhcDoNALD, MALCOJVI 

Los A ngele.~, California 

:VfACKE"ZIE, DOGGLAS C. 

Pasadena 

:\I.\CFRDA, MAl.co}I 

L08 Ant/eles, California 

C. Dormitory 

Pasackn;J 

C. ;'>·1,;3 W. 4Gth Street 

Los Angeles 

C. 94;3 W. 46th Strept 

Los AugpIes 

M. 919 K. Ardmore Avpnue 

Los Angelp,-; 

E. l:'lQ X. Euclid Avenue 

Pasadena 

G. DOl'lnitol'Y 
Pasadena, 

:\T. 919 E. California Street 
Pasadena 

Yr. Barracks 

CIl.E. Barracks 

E..?O() E. ,\w'l1ne 43 

Los Angeles 

CIl.E. Barracks 

CIl.E. ::W?O :Vfohawk Street 
Pasadeun 

E. Dormitory 

Pasnclen;J 



ROSTER OF STUDENTS 1-17 

FRESHMAN CLASS-Continued 

Same and Home .\dclr('s~ 

}L\DRIGAL, RICARDO 

San Jose, Costa Rica 

}I.'LCOL:\I, GEORGE E:\IIL 

Los Angeles, California 

}[AURER, FREDERIC 

Los Angeles, California 

}fAXWELL, ROLAND 

Pasadena 

McADAMS, HOGER TUTTLE 

Pasadena 

Course 

M. 

Ch.K 

C. 

C. 

}lcARTHUR, FRANK RAYMOND C. 

Los Angeles, Californ·ia 

}ICCAULEY, :MYRON GEORGE Ch.E. 

Los Angele.~, Californ·ia 

Y[CDON"'LD, DAN 

Pasadena 

:V[CDONALD, HARRY }IILr:S 

Long Beach, California 

:VIcKAIG, ARCHIBALD 

San Diego, California 

:VIcLAUGHLrN, FRANCIS H. 

Los An[leies, CaHforn'ia 

M. 

Ch.E. 

G. 

Ch.E. 

:Vlc:VIILL.u" LAWRENCE C.'RROLL }1. 

Dinuba, California 

}IERCHANT, HAROLD 

epland, California 

\h:SKEU., JOlIN JA~IES 

A lladena, Califomia 

Ch.E. 

:VI. 

Local Address 

I)ormitory 

Pasadena 

Barracks 

Dormitory 
Pasadpna 

H56 Iowa Avenue 
Pasadena 

76 S. Greenwood 
Pasadena 

Barracks 

Barracks 

7/4. :'\. Lake A venue 
Pasadt'lHl 

Barracks 

315 K. Chf'stf'r AWllue 
Pasadena 

Barracks 

7 k, '\. Raymond" \ "Pllue 
Pasadena 

Barracks 

RRO }Iarathon Hoad 

Altaclena 



1.+8 THROOP COLLEGE OF TECHNOLOGY 

FRESHMAN CLASS-Continued 

Xame and Home .\dcIres'i Cot1r~e Local Address 

:vr om, ""~\LL\CE LYo>l" 

Los Angeles, California 

:vrOHOXEY, THEODORE :VI. 
Los Angeles, Califorll'ia 

:vrn:llS, TIIO~L\S GIllY 

If eat'ener, Oklahoma 

NADEAL'") A.nELARuE 'rr::\fOTIIY 

Los Angeles, Califorll'ia 

X,\GA:lIO~'O, GEORGE 

Los Angeles, Canfornia 

XELSON, ILIRT. GOODWIN 

San Die,rfo, Califomia 

XETHERY, GF.ORGE RAY:lIOXD ,T. 
Riverside, Calif 01'1/ ill 

XICKI.E, H,\ROT.D ALTIER']' 

Glendol'a, Califon} ia 

Xn,I., STUART:VI. 

O:enard, Califomia 

XOR~rA:N, CLYDE AXTHOXY 

Los Ani/eles, Califomia 

XORTU, Jon X RAINSFORD 

Colton, Califo1'nia 

,,"OR WOOD, DOX,IT.D '\'. 

Pasaden(! 

OGDEN, HAROLD S'J'EI'TfEX 

fl~1f.8((, Califol'nia 

P~IRKER, XOF.I. CLT"E 
Jrontfhello. Californin 

Ch.E. 

C. 

Ll7!l E. Colorado Street 
Pasadena 

Barracks 

G. Q86 X. :vrentor Avenue 

Pasadena 

C. Barracks 

E. U,> X. Cf'ntral A venue 
Los Ang'ejp, 

G. 14J S. :VIichigan A venue 
Pasadewl 

E. I US I!" Chicopee Street 
Pasadena 

G. J.>7!l E. ColOJ'ado Street 
Pasarlena 

:VI. 
Pasadena 

G. Barracks 

E. 11J8% Chicoj)f'e Street 

Pasadena 

:\1. 110 S, :\Iichigan ,\ vel1\/p 

Pas:tdena 

R 
Azusa 

G, }W S, :\richig'an .-\ vpnuc 
Pasar]ena 



ROSTER OF STUDENTS 14<) 

FRESHMAN CLASS-Continued 

:\al11l' <!lut liome ~\ddr('ss 

P~\TTl:RSO", AI,LEN A rSTIN 

8all/a 1\1aria, California 

PEYTON, KJIlHY LlONEL 

Glendora, California 

PHILLIPS, :\iERRILL 

La Habra, CaHfornia 

Pn;RCE, ALllERT JOHN 

L08 Angeles, California 

PlERCE, IRA S~nTH 

Los Angeles, California 

P[T~IAX, JOHX HENDERSON 

Los Angeles, California 

PORTER, HAROLD 

San Diego, CalifOl'n'ia 

POTTER, "'\\'JLI,LUr DAYTON 

LlJs Angeles, California 

POWERS, C, 'VAI>DO 

San Pedro, Califol'nia 

CtJur<..,c Lucal.\ddrc-,:; 

l~. Dormitory 
Pasadena 

G. 1.)79 E. Colorado Street 
Pasadena 

G. 201 S, Catalina Aycnue 

Pasadena 

C. Barracks 

G. IJ32 Oak Knoll A \ ('nue 
PasH,lcn<t 

M. Barracks 

C. Barracks 

C. !l:?2 R 4(jb St1'eet 
Los Angeles 

F ll::lG Chicopee Strpet 
Pasadena 

PRESTON, HAROLD R,\Y~lOXJl E. Dormitory 

Ihtntington Beach, California 

HEE\'ES, HrllER1' ALEX~'NDER 

Los Angele8, Califol'nia 

HErTER, OSC\I< HrIlOLl'1l 

Sallta 1I10nica, Califor1lia 

HITCHIE, CII.\RLES FrSlIt:H 

Pa,wden« 

HOHLOFF, DEWEY CIL\RLES 

Venice, California 

2VI. 

c, 

Cli. 

:\1. 

Pasadena 

21 ;2.\. S, \' <"nnont ;\ Y('nlle 
Los Angeles 

Barracks 

'.'09,) E. Colorado Street 
Pasaden'l 

11:19 LIll'a St1'('('t 
Pasa,kn'l 
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FRESHMAN CLASS-Continued 

X amc and I-lome ..'\ddress Course 

HOOT, CHARLES ROBBINS, JR. C. 

Los Angeles, California 

Ross, REYNOLDS SP,\IX ell.E. 

Pasadena 

SCHNEIDER, \V"\RREN AUTHLIl ~r. 

Los Angeles, California 

SCIIREIBEll, ERNST H. E. 

Santa Monica, California 

SEAUES, RICH,\RD URlUY G. 

Pasadena 

SHAPIltO, AllR,ULUI Cll.E. 

South Pa.~adena, Oalifornia 

SHERER, HOll.\CE CARBO]'L C. 
Long Beach, Oalifol'11ia 

SHIELD, JOlIN E. G. 
South Pasadena, Oaliforl/ia 

SIEVEUT, GlJIUO ELLSWOllTH ell.E. 

Alhambra, Oalifornia 

SMILEY, DAVID ell.E. 
Sftnta. Ana, OftlifO I'll ill 

.s~nTH, CARLTON Fll,\NCfli Ch.E. 

Los Angeles, Califomia 

SPENCElI, GElI.n,D GLENWOOD (i. 

Alhambra,Oalifornia 

ST"U'},OBD, Jl;r,IAN T.\TE Cll.E. 

Pasadena 

STEAlINS, C,L\I<U:S FOIlDH,\)[ ~r. 

Altadena,Oalifornia 

Local .\ddrcs~ 

1811 Francis A"enue 

Los Angeles 

!i3] Oak Knoll ""venue 
Pasadena 

9:H W. :,\inth Street 
Los ,\ngeles 

(ill S. ~Iarengo Avenue 
Pasadena 

:~.) 1 Palmetto Drive 

Pasadena 

1016 Bank Street 
South Pasadeua 

H6 S. ::'IIichigan Avenue 
Pasadena 

]1.J Fail' V iew A venue 
South Pasadena 

·WO X. ::'I'Iontcrcy 
Alhambra 

Barracks 

18<>0 S. Hope StJ'f'et 
Los Angeles 

R.F.D. Xo. 8, Box 375 
Alhamhl'n 

739 E. \Y ahl:1 t Street 
Pasadena 

\' all(',I' Yit'w 1nd Sania 
Anita ,\ltadenn 
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FRESHMAN CLASS-Continued 

X ;tmc and Home .\ddrcss 

STEFFES •• \D~UI P. G. 
Los Angeles, California 

STE"ENS, CHALMERS C. 

Long Beach, California 

STEVENSON, KEN:>fETH :\1. 
Riverside, California 

S'l'EW'"AR'l'} JOSEPH F. 
San Pedro, California 

STOKER, LY::lL\:>f PAUL 

Long Beach, Califo1'nia 

STOUDT, FRANK LEON.\IlD 

Pomona, Califo1'nia 

SY~lONS, LOREX GI.EXX 

JTol1.'1wood, C'alifornia 

TAGG.\R'l', WILLL\~I }L\TTHTCF. 

Los An.qeles, Cal;fm'n;n 

TAYT,OIl, "'ILl,I."r THEIT 

Los An,r;eTes. Californin 

TnO::lIPSON, VI'. GREGG 

If emet, California 

THOR:\[ ,\X, i\ T,BER'l' FRED 

1'1[8tin, California 

Tn"L::\f, J DUX AHTHlJR 

Pas((dena 

TI£lJRI,IJY, GRICF. 'V. 
O"Nley, C%mdo 

T"rocRI.\X,lLUG,\J.o" 
PI/B((den!! 

Course 

C. 

C. 

}I. 

C. 

}1. 

E. 

:\f. 

C. 

.\f. 

G. 

E. 

F 

Ch.R 

CiLE. 

Local ..:\ddn .. '~:-' 

Barracks 

Barracks 

Barracks 

113G Chicoppe Strcct 
Pasadena 

G:!1 S, :\Iarcngo Avenue 
Pasadcnn 

Dormitory 
Pasadena 

18:?" Cahuf'nga Stret't 
Hollywoo(l 

,,30 Thompson Street 
Pasadena 

Dormitory 
Pasndena 

Barracks 

Barracks 

E?8 Columhia Stl'f'ct 
Pasadena 

Bal'1'HCks 

l(jO :\. :\f:trC'ngo '\"cnu(' 
PRsadena 
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FRESHMAN CLASS-Continued 

~'\ame and IIornt: ~\ddress 

TITes, HEXRY SHERLEY 

Riverside, California 

TIUNKLE, ,\LJlERT RUDOLPH 

Redondo Beach, Califol'1l'ia 

TUGGY, H~'ROLD FERGUSON 

Riverside, California 

TURXER, JOSEPH FRED 

Victorville, Califo1'nia 

'rUTH ILL) EnW_\lUl HOLJ.IES 

Om'ona, California 

TYNAN, EDW.\RD H. 

Lm Angeles, California 

Course Local .\ddrc.-;~ 

E. Dormitory 

PasadeIla 

U. Barracks 

E. Barracks 

G. Barracks 

:\1. 919 E. California Street 
Pasadena 

G. Barracks 

VERNON, CHARLES CLARK, JR. eh.E. 4::l4 ,Vestmoreland Ave. 
Lo.l" Angeles, California 

VERXON, FRED 

Los Angeles, Cctiifm'll'ia 

VESPER, HOWARD GOCKU:Y 

Pasadena 

"'"\J"TER, JOHN P,'UJ, 

Pasadena 

\V,\LTERS, FliED "'ILLL\M 

Chino, California 

"-'--L\TSO~} EDYV~\RD SA:NllOU x 
Covilla, CaUfornia 

'\"EBSTER,.T onN P. (dpccnscr1) 
Riolto,OII/ifonlio 

""EllHT.Y. ""ALDO S. 
Los Augele", Calif o 1"11 ilJ 

Los Angel", 

E. 43"t \\"estmoreland An'. 

Los Angek., 

Cll.E. 590 Summit Avenue 
Pasadena 

Ch.E. ·4·9 S. }ladisoll Avenue 
Pasadena 

E. 1139 Lura Street 
Pasadena 

C;. Dormitory 
Pasadena 

G. Bnrrncks 

c. nnrracks 
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FRESHMAN CLASS-Continued 

:\alllC and Home .\<.101"C55 Course 

\\' EIGEL, 'Y ILLL\~r 

Pasadena 

\\'ELDON, \YILLLur :HILES 

South Pa"adena, California 

"'ELLS, LEWIS JCDSON 

Watsonville, Calif01'nia 

\\'ESTWOOD, IRvnw R. 
Glendale, Califol'nia 

'VUITE, GEltAI.D BULL' 

Pomona, California 

'YIXDHAM, CHARLES ADOLFO 

II ollywood, Califol'nia 

\\'TXEGARDEX, HOWARD :\IEltT.IX 

Pasadena 

Ch.E. 

G. 

E. 

:\1. 

C. 

:\1. 

c. 

Barracks 

20.", S. Fletcher .A venue 
South Pasadena 

726 S. El :\Iolino Avenue 
Pasadena 

Barracks 

Pomona 

Barracks 

.526 Summit A ycnue 
Pasadena 

'VRES'l'J.rm, OR.\ LOItEx7,o 

Corona, California 
Ch.K Brockway Building' 

." p~'sadcna 

'YUIGHT, AR'I'HUR CHAHLES 

A lhambra, California 
Ch.E. 1128V:! Chicoppc StreE't 

\V RIGHT, 'Y TLLLDr J OSEl'H 

Whit tiel'. Cctliforrlia 
Ch.E. Barracks 

SL\UIARY 

Candidates for adYrlllccd degn·(·s .... 
.Tuniors 

Pasadena 

U 
81 SophoJnores 

Freshmen ................. 91~ 

... ~I.O 



1BOlltrr of (!1011rgr .Alumni 

X OTE: Throop College of Technology was founded in the 
year 1891 by the Hon. Amos G. Throop, formerly of Chieago. 
At first it was called "Throop Gniversity"; but within a year 
this ambitious name was abandoned, and a title selected to set 
forth more clearly the aim of the school. "Father Throop" 
was a pioneer ill practical education. By his wise direction 
polytechnic schools hal'e becollle a prominent part of the edu­
cational equipment of thc Pacific coast. For many years this 
institution was the only western source of supply for teachers 
of manual training in the public schools, through a department 
of normal arts adapted to the needs of the times. By the year 
] n08 the ideas thus fostered had become so thoroughly embodied 
in the state educational system that the Board of Trustees 
decided to de\'ote their whol(' en('rgi('s to the rlel'elopment of 
the institution as a college of technology. Departments tending 

to obscure this aim, such as Umt of the normal arts and the 
,\cademy, were relinquished, and a complete reorganization 
effected. In 1913 the legal nmlle of the corporation became 
Throop College of Technology. 

FollOll'ing' are the College alulllni from the beginning: 

18!JG 

(~EOnGE Flt.'",CTS DOT),. ,\.ll ... . .. 1.'200 Taylor Sll'at 

San P"anc;sco, Ca/ifo!'II;" 

DL'",T/[' :\f.,y I-I.\,"ES. ,\.n . .......... i/O lYol'll; j"1'Imf'isca At'CIIIIC 

Redondo Rer,,·". Ca/if'o}'lIi" 

1,\.13., L(·land Stanford Junior UniYeJ'"it!-, 190;,.] 

Head of Departlllf'llt of Science, Heclondo IIi;!"!] School. 
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1S97 

,/OSEl'll GRLK XELL, • \. B. ..~~~~ .... ~.?811 Coile.,jC A 1'1'1/111' 

Berkeley, Ca/iforllil/. 
[.\.'\I., Leland Stanford Junior Cniversity, 1901; Ph.D., 1913.] 

Director '\luseum of Y'ertebrate Zoology, Associate l;ro­
fessor of Zoology, University of California. Editor of 
"The Condor." 

1898 

Hoy 13EJo:m; BL.\CK3L\X, .\.13. ~~~~~~~~~~~~~~ ~~~~~~D((gupan, P((II.lJasill((11 
Philippine hlwlIls 

Assistant Engineer, Bureau of Public 'Yorks. 

FJUKK 13.U.DWIK JEWETT, A.B.~ .. ~~~~~~ .~ ................ /63 TVest Street 

JXew York Cit.'! 
[Ph.D., University of Chicago, 1902.] 

.\lajoI', Signal Corps, U. S. Army, Chief Engineer, 'Vestern 
Electric Company. :\femher National Academy of Sciences. 
}Iember of the State . Department's Special Committee on 
Suhmarine Cahlf's. Trustee of the Enginf'ering Founda­
tion. 

1900 

IRYIXG CHESTER H.\llltIS, A.B. ~ .. UJ(; IIollingslI'orth Buildillg 

Los An,r;eleB, California 

Member of firm of Cone & Harris, Consulting Engineers. 
ALBERT OLSO~, A.B ............. ~ ....... ~ ...... Decea8ed 

1901 

LEO:-C\RTl E. DAYIDSON, B.S ............... ~~.~~ .~ ...... 81!,?3 ])eakill Strl'ct 
Berkeley, Califol'llia 

Instructor in ;\-lanual Training, 
San Francisco City Schools. 

190:? 

.KrRK WORRELL Dn:n, B.S.. .. ...... ... ~.3liddleloll'lI, Connel'lil'lIl 

[S.B., Massachusetts Institute of Technology, 1907.1 
Secretary-Treasurer Frisbie .\fotol' Co. 
Trustee Xorwich State Insane As~'lllm. 
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J .DIES :\IASON GAYLORD, B.S... . .......... 41: Tranw'a!J B Ilildiug 
Denver, Colorado 

[S.B., :\Iassachusetts Institute of Technology, 1907'. J 
Electrical Engineer, Cnited States Hcdamation Serdcc. 

-"L\UDE LOUISE ;\ICIIOLSON, B.S ......... I041 ;Yorth Hud80n Avenue 
Pasadena, California 

1903 

RICII.\RD \\tOOLS};Y SHoE~rAKER, B.S ............... .1,'1 San80me Street 
San Fmncisco, Califol'nia 

Engineer of Distribution, Great \\'estern Power Company. 

1904 

J.UlES LOLlS BEARDSLEY, B.S ..... . . ......... Decectsed 

HENRY CHESTER :YICCUTCHAN, B.S ............ c/o The Ohio 131"(1s8 Co. 
Mansfield, Ohio 

Sales Engineer, High Tension Division, Ohio Brass Co. 

1906 

.TOlD; CLAR};NCE GAYLORD, B.S. . ....... 11;,'25 :Y!on(,rose Avenuo 
So~(th Pasadena, Califol'nia 

[S.B., Massachusetts Institute of Technology, 1908.] 
Electrical Designer, Engineering Department, Southern Cali­

fornia Edison Co. 

EUG.\R SCHI:YL};R :YL\xsox, B.S ........... ...... Ca.p-iz, Cap;;:; Pl'ovince, 
Philippine Islands' 

Principal, Trade SchooL 

FIL\NK EDw.\RlJ XOltTON, B.S.... ................ . ........ Gal'field, Utah' 
'With Utah Copper Company. 

Hll.OA ,Yoon, B.S. (:YIlts .• JOSEPH GRTxxnL) .......... ,'2811 College 
Avenne, Berkeley, California 

[\I.S., {' niv('rsit,\· of Califo]'Jda, 1913·1 

'Latest ",'ailable information (1916). 
'La (Pst available information (1911). 
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190, 

,T.UIES COLLI:-iS .'.!I Ll.EII , B.S ............. Rdmollioll, A luerta, Callada 

[A.}I., Columhia eniYf'rsit~·, 1910; Ph.D., 19L?] 
Chief Inspector of Schools and Director of Technical Edu­

cation, Pro\'ince of . \lberta. 

H.II'AEL PDIEXTEL, JR" B,S. .. __ .. ______ .... --------------1a Donl"Pin [Ill 

JI p,ti,'o C il y, JJ e;rico 
Consulting Engineer. 

XEW FOGXDA TIOX 

1911 

IIAROLIl CURTIS HILL, B.S. __________________ . TVesl Lynn, JJas.,achllsetis 
.'.Ioto]' Expert, Small :Vlotor Sales Department, General 

Electric Company. 

S'n"LE\" :vrOHTOX LEWIS. B.S __ 

Street, POl't Wa,I/lle, TlldirUla 

Test Department, General Electric Company, 

HOY.H, VINCE"T \V.llm, B.S. 

Hanchman. 

1919 

__ __ IV est Tenth Stl'eet 

L'pland, Califorllia 

BE" .Ll:\fIX FEHGl'SO", B.S __ . ______ . .l-)1r; We.,! Adams Strnt 

Phoeni,v, A I'i~oll(( 
Enginpf'l', Ariz'mil Corpol'ation Commission. 

:\'OIDLlX EGBERT HL'311'IIREY, B.S.__ . ____ Azusa, Oalifol'lIi(( 

SUj)Pl'intcndent of Light and \Vater Depal'tments, AZllS:l. 

.To"" DODGE }IEltRIl-'IELll, B,S. __ __________ 10r; Lincoln Avenne 

Ppm (,li/t', Erie, Peml"lI/ranirt 

Chief Enginf'er, Hf'ed }1;lIlufactlll'ing Company. 
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FR.\XK CURT :HILLER, B.s. _______ 137 Palm Avenue 

Bm'bank, California 
City Engineer and :VIanager, Light, Power and 'Vater De­

partments, Burbank, California. 

1913 

H.\y GERIL\RT, B.S .. __ _ __ ________ -'710 .Millo< B nildin.'! 

El Paso, Te.vas 
Sales :VIanager 'Vorthington Company. 

CITF.STER HAy~roXD HovF.Y, B.s. __ __ ________ Sll Montel'ey Road 
South Pasadena, Califol'nia 

Mechanical Engineer. 

LOUIS JACOB KOCH, JR., B.S ____ _ __.80S North Soto Stl'eet 
Los Anpeles, California 

Los Angeles District Manager for R. B. Guernsey Co., Pa­
cific Coast Reprcsentative for American Blower Co., aml 

'Varren vVehster Co. 

H.ILPTI 'VII.I.ARD PARKI.NSOX, B.S.__ __ ___ ;J;Iarar-aibo, Vene:::ne/a 
Engineer :Ylaracaibo Electric Light Company 

HERBERT SID.NEY WOOD, B.S .. _ _ _________ Box 1.'22 

Bal'sto1V, Califorllia 
Local Superintendent, SOl1thern Sierras Power Company 

1914 

\\TH.Ll-Ur FTXLAW AY.\RS, B.S. __ _______ 6 Oak Street 

Salem, X elll Jersey 
Treasurer, Ayars Machine Company. 

g'·F.RF.~"r SOT:'rITWORTJI G.IRmXF.R, B.S .. ___ --?2f!7 Siel'J'a ;J;Iadre St. 
Pa8ar/ena, California 

T-IEXllY BERXHARnT GEllCKEXS, B.S.___ __ __ 140 TVesf Thirty-Ninth 
StrPet, Los An,C/e/es, Cali/ornia 

:\Iaintcnancc Engineer, Llewell~'n Iron \\Torks, 
Torrance, Cal. 
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YnwlI. Fn.lx:n;r.rx :UORSE. B.S ............. 18.7 South Chester Avenue 
Pa8«doI:(I, Calilornia 

Deall'r in .\utornohilc Tires . 

...... 8J1 South Catalina Street 
Los An.geles, Calif01'llia 

Yaluation Engineer for the Brea Gasoline Co., Pacific 
Gasoline Co., and \\Tallace RefilwJ'ies, ,JOI-IO I. "T. Hcll-

man Building, Los Angeles. 

.. ........ Rallston Lake 
j,\Tew York 

Electrical Engineer Hailway Locotnoti\'e Department 
General Rlectric Company. 

GUY DF.IVTTT Yomw, B.S ... . ......... 701 South Si,vth Street 
AlhambJ'a, California 

Electrician, Standard Oil Company. 

1915 

H.IROLD I\LSIVOHTH BLICK, B.S ....... ;.7 1\'orth Grand Oaks .I'lL-cnue 

Pasadena, Califorllia 
Sergeant, Co. 13, 1st Motor :Vlechanics Hegiment, 

Signal Corps, U. S. Army. 

ROBERT ARNOLD WTLT.LU[ BULT~L\NN, B.S ..... .. .t27 East Avenue 
Monro'via, California 

Draftsman, Los Ang'eles Shipbuilding and Dry Dock 
Company, San Pedro, California. 

E.\HL AXJ)REIVs BURT, B.S ... ...111.1 ,YIaren,IJo Avenue 

South ]>a,mdcna, California 
Assistant Highwa:, Engineer, County Road Department. 

n.\y"oS'J) FULLER C.IU., B.S . .......... 280 South Lo", Robles At-ellllt 
Pasadena. Colifol'ltio 

Ph~'sical Director and Instructor, Throop College 
of Technolog-y. 
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!3zn.\ D.\\'IS :\IoSHEIt. B.S .... . .. Bo.1' 118, R. P. D. 1YO. :~ 

Ontario, California. 
Hanchman. 

I,'lII;1l LLOYD POOLE, B.S... . ............. '30·J SOlDaNZ Plac!} 

Schenectady, iYew York 
En!!-'ineer, Gcneral Electric Company. 

1 ~OY 'rHO::lL\S HrCIL\RDS. B.S... . .......... Tempe, Al'izona 
Electrical Engineer, Hoosevelt Dam Power House. 

S JI)"EY UleIO;Y SE.\RI., B.s .... .................... 1:POl vVest Third Street 

Los An.lleles, Califomia. 
~\'ith Engineering Department, Southern California Gas 

Company. 

. .. ?Ol Fedeml Building 

Pasa.elena, California 

.Junior Engineer, ~Vater Hesourees Branch, rnitecl States 
Geological Survey . 

,\.UTJIClt Sn:lt'r, D.S .. .......... B. P. D. 1Yo. 1, Box :)[):;o 

Okla.ho7lw Uif!!, Oklah01l1(( 

Second Lieutellant, COIll]lan~' E, ::108th Engineers 

.J I"SE 1'.\l'1. YOL"r"" B.S... . ... ?0.7 Sell'ard PlaCl: 
8c1wllcf'lruly, 7Yeu: York 

Engineer' \vith General Elcctric Company. 

1918 

CLARK PI..\\'EI. AXDUE\\'S. B.S . ....... .1/.,8 lVe,,1 TI!'(,lIi!I-(lrsl Street 

Los AlI.IIeles, Califorllia 
COlllpan~' C, :32n<1 Engineers, F. S. A., A. E. P. 

S"\JIU;[' ,J"X.\'l'JL\X Dno.\Il\\'ELL, B.S ... ..... :i!!j lYesl Ulmlcr Sireel 
Covina, Caiifomia 
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ST.\"LEY (,UOSSO" C\l,,,.\lL\x. B.S. ".1811; S. lIo/;({ri ROlliel'({{'(1 

Los An[leies, CalifoJ'llia 

Engineering Department, C. :\1. Gay & Son, 
Hefrigerating Engineers . 

.\Iexsox JULIes DowD, B.S ... " ".990 East Jlouutain Street 

Pasadena, Caiiforlliu 
Junior Engineer, Heclamation Service. 

Lous FUEDEHTCK ESSICK, B.S." ".:0·1 C'niol! Strut 
Schenectady, .iY elf York 

Testing Department, General Electric Company 

". ILLLDI HICIIAItD HAIXSWORTH, ;VI.S ... 2657 37th Avenue, S. TV. 
Seattle, Washin[lton 

Hcsearch Chemist, e. S. x. P. X o. 1, Sheffield, Alabama 

KE,sNE'l'lI ,JOSEPH HARRISON, B.S. """""""" . .'2.27 Stanley At'enue 
Eagle Bock, California 

Engineering Department, Southern CHlifornia Edison 
Company. 

GEXE BUL\x'l' HEYWOOD, B.S. __ DU·] (la/curt .A1'Ml'Ue 

Pasadena, Californ·ill 

Civil Engineer, with Southel'll California Edison COlllpany. 

GORDON Hoy ':\1CDON.\J.D, B.S.""""" .. " .. "".181 Olincll'oocZ Avenue 
Ril'el'sid~, Califomirt 

E.\HI. ME"DEXIL\LI" B.S. "".'"""."."""" .. " .. 7SJS Holm}'t B01!lew1J'11 

Los AII[!eles, OnUfo}'nirl 

Electrical Engineer, l'nitcd States Electrical '\iallufaeturing 
Company 

Cr..\RJ-:XCE E~lllEIl'l' XELSO.'<, B.S. ,,16·M Ced(/}' Street 

Rel'l..:ele.'l, California 

'''''' """""""" """""",,18; ;}I"rion A relluc 

Pasadena, Californi(l 
Chemist, Heseal'ch Laborfltor~', Standard Oil Company, 

El Segundo, Califomia. 
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l'"It.\1<CIS :\\.\Y1<.\lW PE.\SE, B,S . ............. [;(Ji XOl'th IVil"oll "h'ell/w 

A l"rrmbra, Califol'lIia 
'With \\'estern Electric Company . 

........ .El Cellll'o, California 

Electrical Engineer, Southeril Sierras Power Company . 

....... R. R. A. Xo. 10.! 
J(ingsuw'g, Crr/iforllirr 

Ranchman. 

C.\ULYl.E How>: HIDE1<OUH. B.S .. .. ............... ............... Box ,PO 

A ltadenrr, Calilorll i(f. 

.\r.BEUT K1<oX S~IlTlI, Ju., B.S ............ 3.·;2.] Arroyo 8eco AI'enul! 

H.\Ll'H TOWEll 'l'.\YLOIt, B.S ... 

1918 

HE'l'T .. \ AJ.T>:It. B.S ... 

Los Angeles, Califol'nia 

.. ... r4.? IV. Yemon Avenue 

LOR A n.'leles, C(f.Ufol·nia 

.. :l.t·' 80nth G1'rrnd Avenue 

Long Beach, Califol'll.i" 

COULISS ;\Wl'HUit BEItc,\w, B.S . ............. ;.lli 1Yo1'tll ,Yewlil1 "'/I'l'lInC 

Whittier, Califon';" 

Stu(lent Flight Officer, C. Q. ::VI. A., Xaval AYiation 

FU.\~K HUSSELL C.\l'It.\, B.S ... ....... 17/.; A lbion Street 

Los A 11.'lele.~, Califonl i(( 

Hom:uT 'Yl:YHItIGIIT F •. ORV, B.S... .. ........ ... T;·o·;!«, Ca.iifol'ni" 

Chemical Engineer, with "\lllcricall Trolln Corporation 

..... ;Of) .Tad:sull 81'1'('1'/ 

PaRadell", C((lif01"l1i(( 

']'c'H('hillg' FP]low ill Chemistr:.·, Throop College of 
Tcclmology 



ROSTER OF ALUMNI 165 

ED/SOX H., wuxos HoOF:, B.S ... ... IU {.j X 01"111 Lao' Robles Avellue 

Pasadena, Cali/orll;a 
'Yith :\Ionnt 'Yilsoll Solar Observatory 

BellE">; HExu¥ bru:u, B.S... . .. .1.16 West Park At'eJ/lte 

Glendale, Cali/omia 
Fieldman, Ostland Contracting Company 

FRJ'l"Z 'YU,HEDI KAUGE, B.S... . ..... j519B, Sierra Vista Avenuo 

Los Angeles, Cali/orllia 
'Yith Engineering Department, Union ail Company 

IT. ]).\UWIX KruSCIDIAN, B.S ... · .. 436 S. Hudson Avenue 
Pasadena, Cali/ornia 

DuPont Scholar, Throop College of Technology 

'\'n,u.ur ,\U'UED Kuouss, B,S... .· .. ·j,fJ'l Virginia Avenue 

Los An.geles, Cali/orlli((. 
'Vith Burdette Oxygpn Company 

XE\'IX Hoss SHADE, B,S... .. .. Ii1.i }Vest Twenty-ninth 81 reel 

Los An.geles, Cali/orllia 
:\Icehnnic-al Engineer and Draftsman with Bedell 

Engineering Company 

XOUTOX EUVIX BILVEU'I'UOUN, B.S, ............ 8an Gabriel, Cali/o}'nia 
Electrical Engineer, Southern California Edison Company 

.I.\MES S:'En.E, B.S... . ........ Cozy COnl·t, 8. II"dson Al,el11l( 

Pasadena, Cali/OJ'lIiil 
Teaching Fpjjo\\' in Chemishy, Throop College of 

Technology 

HOBERT C.'UL S'rICllT, .Tn., B.S ... 

:\1ining 

___ .JJueell.'!tOl('l1. Ta.'nnania 
A'ustl'!llia 
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\\'rLimn COn:R TlI(DUS, B,S, .. """ . .. 116 s(Juth Jlir·hi.'fa/l ,'/I)(:lIlIe 

Pa"od(:lla, ('ali(ol'lIill 

Training for Foreign SCl'\'iee of Standard Oil ('()mpan~' 
of Xl'w York 

'f1'Rxr:H \YII.J.T.\)[ TOHGEnsox, B.S... ...Jilh 8(:I'I'i('(: C'ompall!! 

Oamp Al/I'ul J'ail, .Yell' .leI'''''!! 
Sergeant, Sii!-'nal Corps, U. S. ,\ . 

C'r..IREXCE ;\OHIUS "'.IItIl, 13.S ... .. Ii!! Sonllt Ifupe SINel 

Do" A 1I.'lele", (fl/li(ol'lIia 

Assistant Eni!-'ilH'er 

:\fn.TOx 'YAT,Llel: \\'ET.1l0X, B.S. ............. :0.7.7 "'lelr'her ""'1)enUe 
.~\Jltfh l)(("';(frl(~Jla, O((7ifo}'uia 

Electrical Eni!-'ilH'er 
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