KU ScholarWorks | The University of Kansas Pre-1923 Dissertations and Theses Collection

http://kuscholarworks.ku.edu

The Teaching of Chemistry in

Universities and Colleges

by John Edwin Coe
1912

SPresented to the Department of Chemistry by
John Edwin Coe, as thesis for the Masters

Degree at the University of Kansas, Summer 1912

L]BRAR_IES This work was digitized by the Scholarly Communications program
The University of Ksnems | Staff in the KU Libraries’ Center for Digital Scholarship.




Thesis,

Subject :- The Teaching of Chemistry in Universities

and Colleges.,_ An Inquiry into the size and
character of the Faculties, the character of the
Courses of Study, and the Text Books used

in the Chemistry Depariments of 125 American

Universities and Colleges.

Presented to the Department of Chemistry by

John Edwin Coe,
as thesis for the Masters Degree at the

University of Kansas, Summer of 1912,



Qeneral YIndex.

Intreduction und Bummary
L18% of Sahools of the Piret flase
Usmparison of the Scheels
Listed According te Uize of the Fucultiles

Paoulties of the Lurger Heheels
Prafessers and Their Degrees
Ansariete Praf=esors snd Their Degress
Azsistant Prafsssors snd Their Degzrees
Iastiruators ani Thair Ne~rees
Sunmary of  egrees af the Pasultiies
Courges of Study und “ntranes Neyulromente
Qeursea in Inerganio Chewmistry
Courcos in Qualitutive =3d Quantitative Analysis
Courses iv Orgunic and Physia=) Cheelstry
3pecianl Coursas in Chenlstry
Industrial Plants visited by the Purils at Armeur

wnd Bittshure,
Thesis for Dootoratss in Chemistry
atranee Naquirsments in Ssheele of Nedieine
Sohools of the Sscond Mlass
Agrieultivral (olleges, List of
Vemen's (ollezes, List of
Trade 8Sohecls, List of
Lists of Paoulties in tho Smuller Boheels

Degrases of the Profeenors in the BSmalier Ssheels

Page

10

a5
16

a7
18

13



Geurses of Study in the Sualler Zehools

Oourses in Woman's 8Zchaols

Oourses in Agricultural Scheols

Oourses in Trade Sehoels

Cesurses at Vest Point and Amnapslle

Texts
Lists
Texts
Texts
Texts
Texts
Texts
Texts
Texts
Texts

used in tho Schools
of the Zehonls with the Texin "Tuasd
in Ynorranio Chemlisgtiry
in Laborator» Inorranlic Chemiatry
in Qualitetivo Anulyalz
in Ouantitative fralysis
in Orpganio Themisi:ry
in Organio Laderatory Chamistry
in Physieal Ohemictry
in Physieal Bhemistiry Laboratory

and Addressss cf the Publishing Companies

Requirements for the Dostor's Degrec

Requirements for the Mistiers Dograc

& 8 8 8

¥ ¥ 83 5

53
53

55



Introduetion and Summary.

The aim of this paper is to make a series of comparisons
of the Departrents of Chermistry in the more prominent Educational
Institutions of this country. After some study of the question,
it was seen that among the Universities and Colleges there are
two fairly distinet groups. The first of these contains thirty-
five schools, and includes practically all the large institutions,
(i.e. those witk: enrollments of over 2,000) and a few of the
szaller schools which by their strength of faculty and resourses
or because of thelir location, hold a prominent place in the
teaching of Chemistry. The second group 1includes seventy-one
of the smaller Universities and Colleges. Other sub-ordinate groups
are the Agricultural Colleges, the Women's Colleges and the Trade
Schools, These were chosen 80 as to be as widely representative
as possitble. However only a few of the very small Colleges,
those with enrollments of under four hundred are inecluded in the list.

In securing the data various sourses of infermation were
consulted. The location and enrollment of the schools was
taken from the Worlds Almanac of 1911 ; +the number and degrees
of the faculties and the character of the courses of study were
taken from the latest available catalogs of the institutions.
These are kept on file in the office of the Chancellor of the
University, and access to their use was kindly granted. The
lists of text books used in general, analytical, organie, and
physical chemistry and thelr laboratories were secured from the
various schools during the spring of 1912, by sending out to
the various departwrents of chemistry, letters containing blanks

for the 1insertion of the information sought. Answers to
something more than half of these were received , and the data
listed. The nemes of the text books used in some nine or ten

other schools were gained from their catalogues. Finally the
lists of authors, publishers, and costs of <the various texts
were cormpliled by reference +to the text itself when found in the
library of the chemistry depariment of the university. The
data for those not found there were compiled from the <trade
lists of the various publishing houses which are kept on file

in the General Library of the Univarsity.

In our lists of schools of the first class, we find only
four with enrollrent wunder one thousand : they are Amherst,
Johns Bopkins, North Carolina, and Louisiana. 0f the others
6leven are between one and two thousand in enrollment, seven
between two and three thousand, three between three and four
thousand, three between four and five thousand , and seven of
over five thousand in enrollment.

Arong these schools the smallest number of courses presented
in the catalogues are at Amherst and Johns Hopkins, with twelve
each.
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As in any sueh olassifipetien eof ssheola, there are n¢ hard end
fast linss, se here we find by refering ts eur liete ef eshudls
of the eseoni elase that eecas ef them have listed mors than
tventy eourses, notably the Univorsities of Maine, Lehigh,
Arkansas, and Oelerade. The division wae mads in thie case
beocause of the streagth of the fasuliies, theea of the smaller
sehoels beimg seuperier, Amherst has feur Prefessers, and
Jehme Hopkine, eeven, whils Arkensae has enly twe, UOelerade
one; Lehigh twe, and Meine one, shewing that in prepertiea

40 the number 4f students the toashing forees sf the latter
ere oeneideradly emaller. There being no sasily available
ssures of detereining the number ef pupils taking chenietry,
these figuree may in some cases be unjuet, In the QGellege
of the 0ity ef New Yerk, no graduate werk ie given, se the
instidution is piaced in the seeend olass. Anether
inetanse ie Worihwostern University, which with its lerge

totel enrellment has in its Arts sewres emly i,cZOstudente.

finoe this imquiry hee primerily is de with studeats in
Oelleges of Lideral Arts and Belences, with studente Nejoring
in Chenistry, end with Chemieel ¥ngineers, the Paculties
end oeurses in Medieine,; Agriculture; Pharmacy, ead Hetellurgy
have been exoluded thrueut, <thus pleaing the sehesls upem
e fairer basis for thes eemperisen ef the ssurses in shemistry.
The largest number of eoursee sffered is at Uhisegs wheare
sinty-eix ere listed. This eheuld prebably be reduced %o
ferty-feur becaues sf fhicage’s eenewhat peculier wethed sf
dividing the seheel year imte three terms instead iate the
uenel twe esuesters, Columbie ocenes aewxtwith eixty-twe

and Gormell, Gf eeurse in these large echeols the emount ef
reesarsh werk is almeet wunlimited as far as equipeent is senserned
yot on the ether hand the ecurses sffered and nainteained eeanh

yoar ere a fairly good avidenee of the presencs of adejuste
teashing foeree and sgquipment.

As te tetal teashing ferce eosunting Prefesssrs; Instruotors,
ond Aesistants, QOoramell renkes firet with ferty-eme, Messashuecsits
Institute of Technelegy seaend with thiriy-sight, end Yalse third
with twenty-eight,

In ecarehing for e geed stendard fer eemparisen ef the
esheole aceording 49 their facultiss, it eoen bsease evideat
that a eemparisen of the te%al fesulties wae emtirely unjust.
It would give a seheol like Cormell with ite few Prefessers end

wheres the fasultiee are auserieelly weeker but of higher erder.
After seees delibderation it wae deeided to eount sseh Full
Professer feur, sach Aceseiate Prefeasesr three, ecash Assietant
Prefeseer 4dwe; and eash Instrueter ens, and net te esunt the
nonber of Aeelieteants ia asking this esmperisen.

This gives Mescashusetts Institute Inetitnde of Teshnolegy
first pleace with fifty-ene peints, Oelumbia seeend with foriy,
Wieeonein fourth
with thirty-tee, Miehigea sixtk with 4{weniy-eix; Pitteburg
ead Ennsas seyenth with teenty-five.












































































































C hemlstry in Agricultural Colleges.

In these schools we find special emphasis upon Agricultural

Food, Household, Dairying, Human and Animal Nutrition,
Physiologicel, Water , Feed, Soils, Insecticides, Mineral,
Fconomic, Pharmaceutical, and Engineering Chemistry.,

In general not much attention is given to purely
theoretical Chemistry. Many of the schools give special
short courses during the Winter for farmers. As the
students have little training in Theoretical Chemistry
many of the courses are given in a very elementary way.

In some of the state the Cellege of Agriculture is a
Department of the State University, as at Cornell, and
Missouri, and in these cases the students get the advantage
of the stong coursss of Technical Chemistry.

Chemistry of Trade Schools.

¥e have already spoken of the courses in Chemistry in
Mass. Tech,, Armour, and Carnegie in that they are on a
par with that of the Universities and Colleges of the
Pirst Class, and indeed Mass, Tech. is probably akead of
any other school in the ocountry. There = is a growing
class of Polytechnic Schools such as Worcester, Brooklyn,
Renssclaer, Rose , and Pratt, which like the Agricultural
Schools aim at giving a short course, usually covering
two years work , in applied Chemistry. At Vorcester
the course 1is equivaslent to that given at Universities
like Iowa, and Ohio.

Chemistry in Government Schools.

At West Point and at Annapolis the equivulent of
preparatory chemistry is given in a years course of
Physics and Chemistry.

Chenistry at Tuscogee.

Tuscogee Institute offers no ochemistry



Entrance Requirements of thse Medioal Scheocls
in Chewmistry.

There sasms to be ne great uniformity im the entranas
raquiroments of the Medieal Beheols, There are no requirements
beysnd the 8eoondury Johecls at Jeorpe ¥ashington, One year
Qellege is required at fJincinnati, New Yerk, North farolina, and
Pitteburg, Twe at Harvard, Indiana; Johns Hepkins, Eansuss,
Hiehigan, Misseuri, and Syraocuse, and three at lLeland fStanford,

One year 0clleg:> Chemistry is required in prastieally all thess
schoeole . At Hervard the requirsments are (eneral, Quslitative,
and QGrganic Qhemistry,

At XKansus , either Preparatory Ohemistry or one half
year GJellsga (hemistry 4n General Chermlstry, one half year of
Qualitntive Analysis and after 19135 TFHlementary Organie Gheristry,

At New York, High S8ochoocl and one 7ahols year (esllege Chom~
istry are required,

At North Carclina, General, Jualitative, and Quantitative
Analysis,

At Pittshurg, sne half year High Soheol and ene yemr of
follego Chemistry.
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Text BSeeks Used in the Scheels.

PYor this pert ef the dissussion, the data were secured
frea letters of the Heads of +the Departmente of Ohoaletry ia
the wvarious schools. This iaformatien tegether with that
Seoured from the Uatelogues of nine other sehoels is given em
‘he fellewing pages.

It will be seen that 4n General Jhemistry twenty-six
Sehgoels are using Smith's "General Chemistry”, end 4we others
his "Introduotion te¢ Inergemnio Ghenieiry} Eleven are
using Hewell's "Iaorganio Chemistry for Golleges.”, and 4ea
Eahlsndergs , "Outlines of Cheaistry,"

Nest of the schoels have a special course fer .pupils
entering without oredit in @hemistry, The mest pepular
text 1s NMePhorsen and Headersen, whioh is used in seven
sehoels, Bteddards 4ext is used in thrse sohecls., Peuwr
ere using MoPherson and Nendersen followed by Smith: 4we
use Newell and 8Smith, Nine sohcols use their own texs,
ia General Ohemistry, and three the lidrary reference plen.
Harvard has an innovation in a published synopsis of the
Leetures.

In the ladaratory wark in imorganio there is as weuld be
expected a wide variation ef dexts, oome thirty-seven ef the
sehools using their own %ext, Again Alex. Smith and ¥, J,
Hales text,"Laboratory Outlines in Generel Chemistry” is the
most widely used, bVeing found in theirteen schoels,
MoPhersens text is found in five sshools, Remsens in feur,

Ia Qualitative Analysis, W;A. Noyes' text is used ia
thirtesn sehools, Baskervills and Ourtaan &in eight, A.A.
Neyes in seven. Sixteen sehools use their ewn text ia
whole or in part. In Quantitative Analysis Telbet is
used ia twenty-nine seheols, Treadwsll and Hell in thirdeen,
Olesen ia twelve, and Poulk in eight, Eleven use their
own texts and five the librery plan,

In Orgunioc (hemisiry, Remsen is used in iwenty-three sehoels,
Qehen 4in twenty, Perkim snd Xipping in thirteen, and Mellaman
ia nine., Pour use thekr ewn texts and five the
In labderatory work in frganic Chemistry, Gattermean's text is
used ia twenty-ene seheols; Jomes in twelve, and (ohen ia eight.
Tleven use thair own texés.

Yalkers Physioal (henistry is used ia twenty sehsols ,
Jones ia 4twelve, Bigelew ia six, und six use their ewn 4exd,
Twenty sohools of ithe list have no Physionl Chemistiry.
Pindlays Lehoratery Text , used in fifteen swhoels is the
sost popular., Jeurtesn use their own text,
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#
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Texts Used 4in the Various Scheels.
Hane General Laboratory Qualitative Quantitative
1 Alsbama Kahlenberg #Kohlenborg  Kahlenberghk
Walton
2 Alleghuny 4 i
% Amhersi . opkins ¥.A.Noyes &
Smith
4 Armour HoPherson & Hendersen & A.ARoyas
Snith
5 Baker Kewell Randall Goosh &
Browning
6 Beloit 3toddard ?
7 Bersa FPerssn Freseniue
€ Bethany MoPh. ¢ Hond., [Hessler 48rith Balley & Oady
Newell Alex, Smith Btieglits
Optwald
9 Bowdeln Smith Towar
30 Oalifornia Morgan # Morgan &
8mith Booth
11 Oarnegie Newell Seott
fchaeffer
12 Oass Newth {Bardwell Preseott &
Johneon
Neoyes
1% Phicago Swith & © f!Smith & Hule Stieglits
¥oyes & Bray
14 Q@elorads Hollexan fiokley Treadwsll
15 Oel, Agr. Kahlenborg Green &
. Valderkleed
16 Partmouth Newth "Bartlett ABolser &
Richardeen
17 DPickinson ¥oPh, & Hend ¥
15 Drake Yewth #Xinney Rewth
Froesenius
19 Yierida Rermsen Newell A.A.Noyes
20 Georgia Remsen
Holleman
21 Gee.¥ash, O fook TehoNoyos
22 Grianell Seith 3 AJA Neyes
2% Hanilten 3mith "Saunders Beetger
A.A Noyes

24 Barvard

Usss no regulur texts.

Library Refersroes,

Yreaenius
0lowes &
Galeraa



Neme Oeneral

2% Baverford Smith

26 T1lineies Smith

"“erner

27 Indinna Kahienberg

2% Towa

29 YeB.A.7. Newell

%0 Xensss Newell
Cady

%1 Lehigh Remeen
Fewth

32 Leland EKahlenberg

3tanford

Z5 Louisiana Newell

34 Louisvilles 3teddard

Smith

35 Lower Srith
California

36 ¥aine Remsen

3T Vargquette Rersen

Z*. Mass.Teeh.Smith

79 Wieni MaPh.4Hend,
gmith

40 Wichigan 8Smith

Laboratory

Smith & Eale

Mopherson
s 10

FRemson

#

fSwain &
Hitahell
Hillyer

#

Morgan
Smith & Hale

#3peer
¥oPherson

Saith & Hale

41 Mississipri VePher.: Hend.

Smith

42 Missourl Zahlenbsrg
8mith
4% Mebraska KNewsll

44 New York

4% K. Dakota Remsen

46 Worthwestern 'Yeung
47 Woire Dame Xahlenberg
4% Obverlin  Bmith

49 Onie
Smith
%O Onie Smith

Yesleyan

Buskarwillas#

#3enlundt

HRemson

#
Young
¥
flewett

MoPhersen & Headerson

Snith & Hale

Qualitative

Y.A.Noyes

#Koysn &
Snith

Lyons &
Davis

HaFhersen
WeA.Noyeos

# Balley &
Oady
Treadwell
Bask,.d Curt,
Hendieus

fellers
Treadwell

Morgan

Presott &
Johnsen
Banekervilled
Curtman
A.ANeyes

AsA .!.".Q
Tower

Bask.d Curt,
Presoott &
Johnsom

Newth
Presoott &
Jehnoon
¥eAoNayes
8tieglite
Gibhson
Browning

ts #Bask.8Curt.

Meorgan
iRask.d OJurs,
Boetger
Perkin
Pressott &
Bulliwan
Ach:Neyeos &
Bray
MoPhersen
Perkin
Joott

43
Quantitative

Treadwall
Talbot
Presenivs
Treadwell
Il’.a" & 'dto
Jtieglite
Talbot
Freseniue
Sutton
Treadwell
Linocoln &
Yalton
Talbot

Treadwell
Allen
Treadwell
#

Glean
Ireadwall
Talbot
Talbot

Talbot
Yaulk

Talbot
Talbot
Poulk
Talbot
#iCanphell
Poulk
Hinds
Taldot
¥ores

Poulk

Talbo}
#Bask.% Moody
Talbot
Poulk
Talbot
Talkot
Talbot

Poulk

Toulk



Nane General Laboratory
51 Oklahoma Kahlenberg
52 Ore. Agr. Smith Smith & Hale
53 Oregon Newell #
54 Penn. State #Pond
S5 Pennsyl- Richter #Smith &
vanla #E.F.Smith Keller
56 Princeton Newel).
Smith
Dobbin & Walker
57 Purdue Smith #Blanchard &
Ransoma
5> Rose Poly.Smith Smith & Hale
Newth
59 Swartmore Smith Smith & Hale
60 Syracuse Holleman Holleman
51 Temple Heesler & Remsen
Spith
62 Union Smith #Ellery
63 Trinity Smith Smith 2 Hale
b4 Valaparaiso Newell #Newell
Newth
65 Vassar Newell #Vassur Notes
66 Washburn Smith Smith & Hale
67 Washington Smith Smith & Hale
s. U.
63 Wash. S. Coll. Kahlenberg #Hopkins
69 Wash. &% Lee #Howe #Howe
70 Wellesley Newell #
Smith
71 Western Smith #
Reserve
72 Wooster MoPher. & Henderson
Newth #W.Z.Bennett
73 Worcester Kahlenberg #

Qualitative

Baskerville &
Curtnan
V.A.Noyes
Bask.&Curt.

#Harris & Pond
Medicus
Prescott &
Johnson

W.A.Noyes
Perkin

A.A.Noyes
Gooch &

Browning
Treadwell

Medicus

Prescott &
Johnson
W.A.Noyes

Newth
Prescott &
Johnson
Treadwell

Tower
Perkins
#Byers &
Knight
Bask.&Curt.
#Howe
W.A.Noyes

#0.F.Tower
WQAQNO’O'

A.A.Noyes
Treadwell

44

Quantitative
Talbot

Talbot
Olsen
Treadwell

#

Fresenius
Olsen

Sutton
Treadwell
Evans
Olsen
0

Talbot
Olsen
Treadwell

Olsen

Stieglitx
Hinde on oDo
Newth

Sutton

Cobl. & Vori.
Clowes &
Coleman
Talbot

Foulk

Olsen

#
Talbot

Talbot
0
Foulk

Treadwell
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Text Books in Organis und Physieal Chenistry. 45

Laberatery

Gattermann
attermann
Colien
Orndorft
Jolaen
Jones

Goooh & Phelys

0

#

Moers
Guttermunn
Biddle

Jones
Gatterxunn

Flones
Fischer
Gatternann

0

Jones
Fiseler
Oraderf?

4]

Appleteon
Cattesrpann
“8unders

0

7
Jones
Moyes

Outtsrnann

Jones

Jones
Heinle

Scheol Organies
Aladara Romsen
Allezhiany (obhen
Anaerat (oLen
Arnour Rsmroen
Bakor fohen
Bernas Reap son
Bolelt 4
Bothany Meore
Bowdoin Rarsen
Qulifornin Remsun
"Ridile
Ournegls Hollerun
Cuse PPerkins
Eipping
Hollemun
Chiouze  fRichter
0
Colorudo Hollewan
Col. Agr. Perkin & Xipping
Darizouth Gohen
Dickinson Remsen
Drruke Borenthson
Tiorida TFomsen
Georgla  Remsen
Ceo ,¥ash, Piohtor
Orianc)l Pomsen
mﬂiltﬂn H.A. Noyes
Rarvard 0
Haverford Rsmsen
Illineis ¥ Noyes
Moore
Indiuna Righter
Hollerun
Jowa Jchen
£.8.A.7. Rorsen
Qohen
Kansas Cehon
Perkin & Xiop.
Lehigh Berenthscn

Gatternzan

Physioal

Yalker
cones

Jones
Arrhenius
¥iller
Findley
Yalker
Bigelow

"Walker

Tupke
Morgan

Yalker
0

Ostwald
Nernst
0

0

- o on om

#

Walker

Jonvs
S8onter
Horgan

Wnlker
YWialker

(#) signifies that the school is using its own toxt.
uses Library Referenaes, and (~--~) that the oourse is net givenm,

Laboratery

0

Findlay
Qe twald
Traube

Findlay

Twell

Snith
Roth

f

Findlay
¥well

Findlay
Mndlay
Ostwald

(0) that it
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Toxt Boeks weed in Organic and Physical Chemistry.

Seheol Organio

Leland Rexsen
Stanford
Leuisiasna Nemsan

Leuisville QOohen
lLower Perkin &
Oalife. Kipping
Naine Helleman
Meoore
Marquette
Mass, Teoh. Pork, & Kipp, Gattermann
Hellaman
Miami Perk, & Kipp.
Miohigan Perk, & Kipyp.
Missiacippd Rersen
Visseuri (ohen
Hoars
Noebraska Holleaan

New York Holleman

N, Daketa Rarsen

0
Kerthwesvern Meore
Notre Nume Hemsen

Riehter

Oberlin Remsen

Ohie Perk. & Xipye.
{lohen

Ohio Cohen

Yesleyan

Oklahoma Park. & Eipp.
Prescott

Ore., Agr. Meere

Oregon Perk, & Kipp.

Penn., %tate, Remsen

Bernthsaen
Fenn. Cohon
Bernthsen
Findlay
Princaton
Purdue Perk, & Eipp.

Rese Pely.0Oochen

Swartmore Reasen
Park, & Kippe.
Syrasuse Remsen
Berathsen
Temple Qohen
Tulane Oohen

Unlen Oohen

Laberatory
Jenes

Helleman
GCattermann
Jenes

Jones
Yaore

GCatterpann
Gattermann

Sohen

7

Gattermann
Lasser-Cohn
Gatterrann
0 Orndorff
Kaore

Gattermann

Cohan
Cattarrann

Jones

Vaoere
Cattermann

"Garratt &
Hardeon
Levy, Neyoa
Oraderff
Gattermann

fattermann
Orndori{
Cohen
Cohen

Cfohen

Physieal
Twell

Rwell
Yalker

¥alker

fA.A.Heyes &
Sherrill
Jones,Nernst
Senter,¥alker
Bipgslow
Nalker
Bigelow

Yulker
Walker

Talker
¢

Senter
Jones

RBigolow
Bigslow

Walker

Morgan

Senter

¥alkar
Hernst
Jones

Jenes
Jones
Jenes
¥alker
Jones

Thempsen
Jones

Laboratory
MYoung

#

Findlay

‘Geodwin

Le Blane

Pindlay

Bigelew
FPindlay

#

Senter
Pindlay
Jcnen
Lupke

0

0

Ewell, Traube
1 O Ostwald

Findlay

Ostwald
Piadlay
Madlay

Ostwald
0

Jenas
Pindlay

Pindlay
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70
T

72

73
T4

State Qell,

Text Books ia Organie and Physiocal fhemistry.

BSohool Organio
Valaparaiso Remsen
Vassar Qohen

¥Washburn (ohen

¥ask, S,Us Bernthesen

Washington - Qohen

Rexsen

Wash, & Lee KHoyes
Wellesley Pork, & Kipp.

Yestern Tieusen
Ressrve

Wouster Qohen

VYoroesster Holleman

Laboratory

¥

Johan
Sudborough
Oradorft

Noyes
fJones

#

Gatterrann
Gatterrann

Physical

Walker

Morgan

Valker
Jones
Bigolow
Walker

Frell

47

Laboratory

Lehfeldt

Twell
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TPITS in G'NFRAL CHEMT4TRY.

Authers School Nane Publisher Price
31 Smithr, Alex Chicage Gsn, Cheom. for (Oollages Oeatury 2.15
1% Newell,Lyman Boston Inerg. Chem, feor Cell, Heath 2.00
10 Xehlenberg,l. “isconsin Outlines of Chemistry MoMillan 2,60

T Newsh, G.8, Landon Inerganic Chemistry Lengmans 1.75
7 Remsen, Ira Johns Iop.Cell, Text -Book of Chem, Helt 24265
{ UoPhereen, Ohso Jtate &
Hendorson,"m ¥, ™ "Flem, 8%udy of Chem. Gipn 1.25
Helleran,A.F, Groninesen §
Qeeper,H,C.8yrucuss Text Book Inorg Ohem, Wiley 2,50
Mergan,W,C, Calafornia &
Lyman,J.A. Inorganie Chemistry MoMillan 1,25
2 Steddard,J.T. Smith Int. to Inorg. Chem, MoMillan 1.60
2 Smith,Alex. Chicago Int, to Inorg. Chem, Century 2.2%
Baekerville,Claz ¥,York Gen., Inorge, Chem, . Heath 1.50
Cady, H.P, Kansus Prin, of Inorg. Chem
Pedbin,lLeonard
Walker, Jaus Dundse Chem, Theory foi 3eg. VoMillan 50
Heesler, J.C. &
Smith,A.L. Tascntizls ef Chem, Sanbeura 1,05

Howe, Jamee A. Waeh,%Lse Ino. Chem for Soh.5400l Chemical 3.00
Ostwald, Williar Teipzle &

Fiadley,Alex. Birm. Prin. ef Inorg., Oheu,  MoMillan 6.00
Richter,Vistor Von Braslau &

Smith,E.F, Penn. Tnerganic Chemistry Biaktisten 1.75
Smith,Edgar P, Penn Tlerisrnts of Chemistry
Young A.V.E.
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Laberatory Texts in Gonerul Chemistry,

Author Scheol
S»ith, Alex. Chiouge &
Haule .J. Michegan,

Rumsen, Ira, Johns Hopxins,w
Randali, W.W,
XGPherson,n, Ohis &
Henderson, .5, Ohio,”’
Newell, Lysan C. Bogten
Hillyer, H.%.
Bardwell F.L. ,Muss. Toch.%
Spear,:.Be " "
Bartlett,F.J. Dartmouth
Baskarville,Chua, N. Y, &%
Curtis,R.%, MN,7.
Blanshard,A.A. PFurdue
Ekelsy, J. B. Qelerade
Hesslour,J.C,
8mi th"oLo
Kahlenberyg,L. ¥isconsin
Jomes,Jossprh H, Carnegle &
Sohue ‘er,J.A. "
Lee, Richurd ¥, Alleghaney
Morgan,™n C. Cslifornia
Ransom, J.ll. Purduve
Schlundt, H. Missouri
ﬂmith,E.F. Penne R
Keller,

Bennett, V¥,Z, Yooztor
Qoeke, J.P. Geo. ¥ushington
Zllery, Edward Urion
Tulper, T. Wash, Jtate Ocll,
Hopkins,A.C . Anherst

Howe, Janes Lewis Wush.sl.es Lab, Fotes in Inorg. Chem,

Oberlin
Hamiiten

Jewett, F.F,
Suunders, AH.

Snainm & Mitchell,lelund Stun.
Northrertern

Youn‘; A.V.E.

by addressing the Author,

ens schkool only.

Hams Toxt

Publishey

Lub, Outiines of Gen., COhex, Qemtury

Laberetory Menucl

leo Ex. 1n ﬁh.m.
Experimental Chem.
Lab, ¥anual of Chem,

Lﬂ.b. EIP. in Gen. ChBMo
Lab. ¥xoroisss

Lab, ¥xercises
Synthetic Imerganic Chem,
Lab, Man, of Inorg. Chenm,

Jua. Millika& &

Lab, ¥anual
Lab. ¥zsr. in QGen, Chem.

Holt

Ginn
Heath
Volillan

Author
Author

Heath
¥iley
Wiley

Sanborn:
Anthor

Fzpe. for Eang. Stve in Gen.0Molraw

Text Roek ¢f Ex;. Chem.

Blakist

Qual.Anul.as hasis Gen,Inorg. MoMil

Expe. Gen, Chem,
labe ¥xp. in Gene, Cher,

MoGraw
Auvthor

¥zp. for Student in Gen,.CherPlakist

Laboratery Exeriises
Inboratory Practiice
Cvant,Izp. in Gen,Chem

Iaborstory Fxerclics

#} Can prebably be seoured
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TRITS used in QUALITATIVE ANALYSIS,
Author School Rome Text Publisher Prise
Neyeoo, W.A., Illinois Flem. of Quel. Anul, Holt 1.19
Noyes, A.A. Maes. Inst, Qual, Chem,Anal. VoMiilan 1,25
Treadwsell,F,P, Zurich &

Hull, ¥ .H, Mass, Inst., 2~2l1, Chou., Vol. I. Wileys
Baskerville,Jas, New York, &

Curtmpan,L.J. " " Course in Qual,0hem.Anal, MoMillun 1.40
Stieglits,J.0. Chiecagoe Tiem, 0f " " Century 3400
Newtlk, 0, 3, Lonion Ohemioal Analysis Lomgmans 1,75
Perkin,r.M. Boro Poly.London Qual, Chen., Anul, " 1.56
Tower, 021lin P Festern Feserve Courae of Qual Chex.A. Blakiston 11.00
Fresenivs,C,.%., Wiosbuck, &

Welle Manua: of Qual,Chem, Anzl, Wileys 500
Morgan,"m .0, Californin (ual, Anxl, as Lab.Basis, VoMillam 1,90
Medious,Ludwiy Wursbhurg, &

Yarshall, Penn, Qual. Anal, Lippincett 1.50
Boettgzor, " " Blakiston 2,00
Gooch, F.A, Yuls &

Browning,P.E, Yule Cutlines of Quai,(hem.A. TWiley .25
MoPherson,®n Obilo klem., Treat, on Qual.Anal,
Scott, Baldwin Loc.%orks Gual Chem, Anul, Vaz Nostrand 1.50
Hinds, ®,1I.D. Wiley 2,00
Bailey,% ., H.8, Yansas &

Cady,H.P. " Labe Guliie te Stuﬂy OIQOGOA. Blakis. 1025
Byers,H Washington, ]

Xnight
Belser, &

Richardson
Prescott,A.B. Michegan &

Sullivan,k.0. Firs:t Book in Qual.Anal, Vun Kost. 1.50
Kahlenberg, L. Yisconsin &

Waltern, J,H, " Quul. Ohen. Anal, Author 1.25
Booth, " " "

Gibson, R.B, Lab, Notos in Qual,
8ellars, Louisiana
L,oa.' ReXe Indiﬂn’ )



TEXTS in QUANTITATIVE ANALYSIS.

3 Author Sohool Nume Text Publishsr Price
2b 'l'm].b.i,H.P. Mass, Tooh. Intr.Course of Qﬂutgcolo MeMillan 1,50
14 Treadwell, F. P. Zurich b

Hall,"r .H, Mass, Teeh. Analytical Chem. Vol.II Viley 4400

13 Olsea, J.C.. Tex. Book of Quunt. Ohem.An. Van Nost 4,00

14 Peulke,n.v. Intr.Notes en Quant.CH.AnalMcGras 2,00
lincoln;A.T. Illinois, b

Walton, J.H, Bxe in Tleme Yuent.Ch.A., NcMillam 1,50

6 Setton, Francis Hundbook of Volumetrie Anal. Blakist, 5.50

4 Newth, G.S. Loadcn Chemioal Analysis(Qual.&Quant) * X.T%

4 7Preseaiue,0, Remigius YTiuabuden, &

Colhn, Alfred I, Quunt. Chem, Anal. 2 vol, GGima 12,50

2 Neyes,A. A. Mass, Inst. " " " . MoMillan 1,25

2 T¥Tvans, Peroy N. Purdue " " " Giaon 50

2 Clowes,¥, : &

Coluitan,t.B. Blakiston X%,50
Baskerville,Jas. WNew York Quuntitative Analysis
Campbell, E. O, Ann Arbor 2
Willard,l.H, * " Lab. Noies on Quant,
Coblent:z &
Torisek ¥an., of Vol. Amal. Slakisten 1,75

Texts on Ore Analysis, Flectrolytic,inginesring,Gas & Fuel and
Organic Analysis have bee¢n onittec im the above 1izt
sinee only s few schools reported on their use,



19
16
15

12

Auther
°°h.n. J.Bo

Texts 1a Organic Ohemistry.

Scheol
L.oads

Remsen, Ira Jehns Hopkins
Parkin, W, H, Leads
Xipping,F.3, Nettingham

Nane of Text

Theer. Org. Chem.
Organio Chexistry

Organio Ohexistiry

Puyblisher Price

MoMillan 1,50
Heath 1,20

Lippina. 2.00

MW Sl WO

DNV O

Nolleman, A,7, Oroningen, &
Yalker & Mett, Derby

Barntheen A &
Sudberough, Aberystwyth

Noere, F,J,.

Riehter, Viotor Von,
Smith, Phila,

Text Boek of Organic Ohem, ¥iley 2.50
Organio Ohemistry
Outlines of Organic Oher.
Breslau &

Organio Oher,

Van Nost.2.50
'11.? 1.5@

2 wol. Blakist. £.00

Noyes, Wu.,A Illinois Organio Chemistiry Hols 1.50

Presocott, A.B. Organic Analysis Van Nest.5.00

Xeane, C.A. Modern Organio Chemistry Soribnersl .50

Sadtler, S.P, Handbook Ind. Org. Ohem, Lippin. 5.00
Laboratory Texts in Organio Chemistiry,

Gattermann, LPreiberg, &

Bohoeber,7,B, Lehigh Prac%, Vedh, in Org, Ohem . MoMill. 1,60
o.h.u. J«Be Leads Praet. Org. Oher, MoMill. 050
Jones, L.W. (inoinnati Lab, Out, of Gen,Org.0hem, Oentury 1.20
Oradorff,W,R, (ornell Lad,. ¥an. of Org, Ohem, Heath 35
Meore, 7, J. Ixp, in Org. Chem. Wilay 50
Neyes, W,A. Xllinois Organio Ohem for the Lab. Ohemiosrl 2,00

Piseher, Inil
Helleman,A.P, Groningen ]
"lk.r. Aot borby Lab, Man, of OT‘QOh.Mo
Lasser-0ohn, Xoningsberg &
Smith, A, Tab. Yan, of Org., Ohenm,
$udborough, J.J.,Aberystoyth &

Int. to Prep.of Org, Ohem, Van Noot.l1.25

'11" 1.00

MoMillan 2,25

James, T, C. Praest, Org. Ohen, Blackie 5 »
Appleten, J.i. Fasy Xxp. in Org. Chem.
Biddle, Lab, Lab. Men, of Org. Chem,
Henle,F.W. 3trassbirg "Prantioun® Steehert.

Lavy,



Texts in Physical Chemistry.

Author 8chool Name Text Publister Price
19 Walker, Jas, Dundse Intreduction to Phys. Chenm, MoMillan 3.95
14 Jouss, H.0. Johns Mopkins Floments of Phys, Cher. McMillan 4,00

7 Bigelow, 3.1.Michegan Physical Chemisiry Century %.00
5 Morgen,J.L.R.Columbia ° Theor. & Physical Chem, Wiley %00
4 Benter, G, Ouiline of Phrys. Chew. Van Rost, 1.75
3 Ewell, A, W, Worcester Text Look of Phys,.Cher, Blakiston 2,25
2 Nernst,v, Gottingen Theo, Chem, MoMillan K,.00

Findlay,Alex Birringham Phase Kule & ite Appiiocation Lengmans 1,60

Van Deventer,Chns.M, &

Boltwood Phys, Cher, for BRepinners Wiley 1.50

Dobbin, &

Walker,Jas.Dund2e Chemicul Theory for Reginnsre

Miller, Chemistry Dynamics

Le Blano, Max, Leipzig &

Whitney,”.R. Mauss. Tech, Text Book af Electro Ohem.-McMillan 2,60

Arrhsnius,Syanto Stoockholm &

Moore, Oxford Eleotro Chemistry Lengmans 3,50

Lupke, R, &

Muir, Elements of Kleotro Ohewistry Lippincott 2.50

Lehfeldt,R,A, Transvaal, &

Moore, Oxford Elestro Chemistry Lsngmnans 1,60

Teempsom, M. de Xay,Mass. Inst. Applied Elsctro-Ohem., MoMillan 2.10

Texts Books used in Physiocuzl Chemistiry Laboratory.
15 Pindlay,Alex, BiraingkanPractiocal Physical Chemistry Loagxans
4 Dwell,
2 Ostwald,"n, Leipzig &
Luther Physioo-Chemioal Veasurements MoMillan 2,25

Lupke,R, &

Muir, Tlsments of Eleotro Chem. Lippincoett 2.50

R.th, W.A, Ixp. ina Ph’.icu Ohen, Van Nost, 2,00
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&ppleten, Dy, & 00, ¥, 32 8¢t.
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Requirements fer the Deotsr's Degree,

This subjset muy be divided into thd follawing heads;-
the Requirements for Admissien to Candidecy, the Oeurse, and
the Examinatien,

Requirements for Admission to Oaundidacy.

The usual reguiremenis whish must be fulfilled before
being admitted as u fandidate for the Doetors Degree are
the pessessiocn of the Bachelors Degres from some seheol ef
goed standing, and oredit in eertain Undsrgraduate Oeurses
whiel irclude :he elemen*ary work in General, Analytisal ,
and Organic Oheristry, 12 the work is to be in Chemisiry.

At Cornell these subleots are :- introduoiery inorganie
chemistry, elementury qualitative and juuniitative analysis,
advenced gquantitative analysis, spectroscopic eLenieal analysis
g€as unulysis, elementury orpganic analysis, niorcchemieal methods,
and elerxentary rphysisoul oshemistry,

A knowleigs of Frensh and German are usually required., Ia
roet ouses however both these resquirements may be met at the
oend of the first year of graduate work,

At Indlisna, the student mnust satisfy the Prefessor in
charge of the work of his abllity to use French and German fer the
purposes of investigation, ut least two years befere the
granting of the Degree.

At 8yrucuse, he rust have u knowledga of two NModera Languages
besides English,

The QCourse.,

Besides the slementary work required before being admitted
to oandidaoy, other advanced courses are usually speocified.

At Harvard they ara, Carbon Compounds, Physical Chemistry,
Flerentary Theoretieal Chemistry, Advanced Quantitative Analysis,
and Gas Analysis.

At COornell, the courses mentioned above as requisites
for admission to candideey, uni other advanced courses may
be taken in partial fulfilliment of the requirements for the
advanced degras.

At Ohiecago, the course is arranged with a portion ef the
woerk spesified, which all eandidates must tuke, and other Ilists
of gourscs for those working in asach field of Chemisiry, se that
the student gains a wide knowledgs of Advanoed Qualitative Analysis,
Spesial Methods in Quantitative Analysis, Orzanio Chemistry, Organie
and Inorganic .Preparatigns, and Physico- Chemical Heasurements,
as well as in lecture eourse in Thooretical Chemistry. The
Histery and Teaching of Chemistry sre eleotive.
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The work ie usually arranged in tho form of a Major and
two Minors, one of whioh must be closely connected with the
subject of the Wajor , altho in another division of the sere
sudjeot, The second ¥iror should usually be in sonme
other subject,

The work where the Major is in some other subjest with a Minor
in Chemistry 1is much less exscting, und +the requirements ure
lower.,

The point is usually erphasised thut the time requirements
are wholly secondary, und thut the deg.ee is not confersd in
oconsequence of the fulfillwent of any time requirement, but
that its grunting depends alrost entirely upon the sharaster
and results of the investigution und tho value sf the thesis,

Tre chlef purt of the work lies, therefore, in some form of
researeh work, for whioch the abovs numed ceurses are only
preparatory und tre theais upon this work constitutes the ohief
grounds for thLs granting of the dagree, This thesis
pust be an ustusl contribution t¢ ths sur of human knowledge,
and must show a high quality of work and a mastery of the
method of research.

At fShiocago this work requires from foeur to six quarters,

Por the corplestion of the work, usually ithree years are
required, altho in exosptional cuses it may be ocompleted in
two, The last year rust be in residence ut the University
where the degree is granted, while the others may usually bdbe
spent at other institutions,

At Yowa, two of the throee years must be in residence.

At Geo, Wushington the ¥ajor 4s studied thru the whole
three years and the Minors one ysar euch.

At Barvard and Princeton the anttendance upon twenty
weekly leotures on the Treni of Philosophical and Sclemtifie
Thought, and reports upon assigned reudings ure required,

Frow. one hundred ts one hundred and fifty copies of ths
thesie are required te be dsposited with the Librarian of the
Tnstitution within one yeur and bond is usuanlly givem that
this will be done.

The "xapination,

After the thesis has becn ascepted the candidate must appear
at some appointed time for exarination. This is usually attended
by the members of the Oraduxte 2chool Faculty, and is given by
the members of the faeulty under whom the work was done, or a

soxzmittse representing thenm, This final exumination must show
a gensral knowlere of the subjest aunla detailed knawlege of
the branch in which the work is done. It is usually oral,

but muy be preseded by a written sxacination it the examiners

so desire.

At Eansas this examinmation 1is held before the Fasulty of the
Oraduate School whore the pupil xay be reguiired to defend his
thesis.

At Syrasuse, the examination is written on the part of the
work nmot eovered by the thesis, and oral on botk thesis, and
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or and Hinor 3ubdjeats.

At Harvard, the exumination is given orally in the presence
of the Paculty und oumnmnoet boe divided, 7Tn» oral examinstion
be precwndsd by m written , 1f the cormittue se wish,

At Princeton ulse ths exeaminstion cannot bs divided and nay
be preceeded by a written exasmination,

At Harvard , where the work is in Phyeioal Chemistry the
examination will include Higher Mathematios,

Requirsmanis for the ¥asters Degree,

The requirenents are somsevhat sinilar ito theas of the
Doetors Degree. Ono yours rosldence is regquired, und a
majority of the work must ba striotly Craduante in coharastsr,
Tha work here alsac 12 dividod into au Major and two Minors,
but ecnsideratle mors Zatitude is ulluwed in the cholce ef
Vinors, “rittsn exuminations are usually required, together
with a Thesis on some sudbjeot of research. A feow schools
re-quire a reading knowlelya of Praench und Cermun. ¥any of
them slso nllow "“In Abeentia® work, espoolelly for siudents
whose Bachellor's Degrse was teken ut the Institution,



