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ORAPTF!R I 

The hlsr'tt~ic \reads iA \be tevelopment ot obeaistry i.a 

the oolleges aa4 \1Ul1vers1 ties ot the Uai ted Statea art exe,etul· 

1ngl:r 1nterest1nc and Talus ble a a a ~eau ot 1nterpre ta tine 

oondi tiona which ,lltUlifeat themsel''t'ea tod.a7. A complete under

stendi.ng ot the eon~i tiona which exist at the pr,eaant time in 

oollege chemietry 'teaching is p:raotice.lly impo1 bl,e without 

a knowledge ot the forces which artetted development• in eub

ject matter, aim, method or teaohi.ll&, and training Gt teachers 

as they grew to the point at which they ere now tound.* 

The last aeventy-t1ve years heve seen 1reet a.ad rapid. 

developaents along ao1ent1t1 c lines. ,.ilia 4evelopaent he a 

acme so qu1tU.tly tle l,tult fi :t't7 years taat society has not sut 

yet had time to eJ4juat 1 'taelr to ehensecl co.ndi ti o.r.ua. Ooyler 

Mer! wether expresse1 this thou,;ht "'•rJ" well in his wri tin.gs. 

He says: 1 

, Man s emancipe·ted . from his own past. Sinae then 
he has tu,rnea·to aci~uaee. :ce1t1ac feora,rol ot h1uelt, ae 
sought control ot nature. Be has done .forever with rat1nc 
and gloatiac iA tiLe clllrtlel house• ataind; lie llts aet aie 

* Like moe' 1A tro4uot1 oa1 thi• he • bee& written a rt•:r 
the study has been made. 

1 ooyler Meriwether, 9ur Oolonial gurriculWI. centrel 
Publish1n& co., ahitli1H'>lil• D.o., 11.tJ7, P• Ill. 



feee to the m.ormtq li&llt aiunut. In doing eo, he has seen 
aortt in oae ceut:ury than his retne:rs saw in twenty. 

11~• n,atur•. ot .. 'the studz. Tb.e main objective of this 

stu4y tu1s beea. to trace the gro-wth and development or chemistry 

e,a a subjecet in the oollece• and uaiversi ties of the United 

Stettea. In ~his eurve;r -.n attempt 11 lli!H;ie to prssant a olear 

p~ cture of the crowth ot the obemis try ourri culum. from. a dis

orsanized uss ot material and intonu.at1on ot colo.niel times 

to the h1ghl:y divers1t1e4 oourees ot study otrered at thea pres

ent. Anotae~ des1rable objeottve Qt this study ha:il been that 

ot bringiq to l1&ht the various to:roee whioh have played en 

important rGle in mol41Dg the abemi•t:rr eurr1euls as they have 

developed. 

P:revioue studies. Xuoh •• te:rial hEU! been written on 

th1e subject, but none hse been round. whioh treats of the 

topie from the point ot view wh1oh thia study tek:es. A great 

number or articles ha"Ve been published, and many book$ have 

been written wh1.oh deal with the history ot obem1c1ll education, 

!'hen '&oo, ther't aeve beeJa many valuable &opka wr1 t ten on the 

sene:rel history of eduoet1on iD the United 1:3tatee. Goysr.n-. 

m:ent oireulara or information l!&:ve also been published whioh 

present pertinent rsote rege:rdias ohemieal education in this 

country. 

~ mco]te at ~ atudz. Thi~t atudy treats or tbe nature, 



e.1ms, aethods ot 1natruo11on. oubjEH;lt atttttr, and extent ot 

.e1bem1oel e4ugatiou •• 1 t 1s :round du:r1ns: the va:r1ous per.1oda 

ot 1 t• d.ev•lo.paq~ ia th1• oouatr7. It also e tterapte to pre-

•'lea • teehio~a that the :-elat1onsh1ps exist-

1.nc \let ween Yertcu.l te.otors MY be rteosnised. The broad scope 

(t)t "ll• 'euh.jt .. et ••• oe·u..seil • l1m1 tation fJt the survey ill oertein 

pbaaea. Coneeq,uentlr no attempt has beeXJ. made to completely 

euau.st the •u'bje ct 1A all 1 ts details. 

As a, :result ot tb.1a, only the very important and influ

fltllti.al meA 1rb..o laad fA p•rt in til• history of thie subject heve 

'\Jeea eons 14t:tt4 to any &rea t extent. !ioa:raphy me terial hes 

been, ent1rolr cmitte.d 1.a this stu4y. 'fh·e pheeea wh.ioh are 

oovered. inelude the eontent, 11m, method ot instruction, and 

oxt.ent. ot tile ohe~istr:r eur,rieul:u.a •• it de'Yalope~ in this 

co.untl7. 

Method ot e:rooedure. Per11n.e.nt lliator-1 cal influences 

and their reltt1o.ru~h1p to each other were chosen t:rom various 

type a ot informational me terial. By contrasting different 

types of representative data with other ·meaningful infonaation 

and by the 'Ume ot numerous quotations, an 4llttempt was made to 

portray the .na.ture end content or the chemistry our:r1 oule ot 

the verious periods or 1 ts development in the Amerioan colleges 

snd uni ve:ra1 ties. 

Presentation or data. The plan of this atudy hills been 
.:...;::;...;:;;.,..;.;..;.;,;;;;..;;,..,;._.;..;.;;;...;;...---
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\o pre·aulnt a oi.rottG1o.s1cal tt1atory o:r oht~u~tistry as a aepan'ie 

sabjee~tt 1a \-t eoll•c•• and un.1vera1 ties or the United states 

trca ita bo&11Ul1n&a to the p:reaent time. !he data hal'e been 

pl!"eaented 1A ~~t:D. • taahion ao •• to tultill this o bjeot1 ve. 

Be~1aa1:1!ll w1 th oheaistry 1n its bes1nnint;a in colonial times, 

an<t do•zt to tae pre.aent, the obronologi oel order has been 

u'l~l1~ed. A 1reat portion of the data 1nolu.ded in this study 

.ere preseatt4 in the fora or atatistioal tablee. The tex.t ot 

this studr. ia divided into t·our natural d1visio.ns. The eeoond 

<;hapttr 1reata of the beginnings of chemical education in 

colonial times; the third ohepter traces the development or 
ehea1stry u.t to the time when 1 t gained e foothold as a aep

arat• eu.bJttt 1a tb,e colleaea a,nd uni ve:rsi ties; the f'ourt.h 

cba.pter attempts to show the development of the laboratory 

method ot clluiaal instruction; the titth chapter brings the 

atudy up to the preaent time b;y pi eturine; the ad:venoes in 

eho.m1osl EH1ucation since 1S70. 



li 

OJ· Ol!El4CAL EDUCA.T!Oli IN COLCNIAL TIMES 
fO AEOUlf l7 rso, 

It the pe:r1o4, ot t1~te including the development ot 

were ••t to ••• see~e ot oae 4&1• .1 t •1cl;a.'t be sa14 tha 1 

pre etieallJ •ll the ~~eat ad'\'rtl.UCtaenta in the science or 
ohea1at:r,- a~d t~• d•v-elopme,at ot this subjec:t in educetional 

1:nst1tlit1ona lla-.,, t,8ken plaoe duri~s the .last tour or fi , .• 
#,;! 

hours. !b~i• l'ap14 d:evelp.p:ment P,as beoa e. ne'bural e~tgrowth 

ot reeet1 .. tore·•• wbieh had their o:r1.s1a ba~ok ia earl)" Jler

ieds. ta oJ'der 'to ob:t.ai.a a 1iru.e p1oiure or tbe aoene through 

llhioh ch$li1atry passed as 1 t d,r~sveloped rroa an unorganized 

group ot fa at a and supent11loae to tlle b.i.ghly organized and 

pred1etive acienoe or to4e:y, it is .nectussary to •xam1ne end 

look iato the conditions resarding scienee whioh preve1led 

during the earliest deys ot this oountn·. Tberetore, tills 

will be tbe p~rpoate o.t this ehepte:r aloDS w1 th t~ t ot show

ins the beg1An1ngs ot oh·eJtio·al echuuttioA in the united :3tates. 

Soie.nce .!!!. ~lo.nial time~. our ana•sto:rll brought over 

the Atlantie w1tb. them f& b.el1et in the ex.pl&nationa given by 

anoienta of e.ta:r ne tural phenomena tba t ettme be tort tbei r eyes. 

'rhe world ot phyai o·al \bins• was surroun.ded by mytt1o1am and 

supe:r1t1 tiofta, Their at.t1 tude was thb t ot unquestioning reliance 
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UtC)Il 'he explaP,iona ot 1hill8• bo\ti tb:tul ta \ems ot 'Da•e

l.tal tkeor1ee l'h1th. el:atcket 11 the aot1ou et , •• Al•:tcaty 

tor· 1duti:r ba•J'"•• aorler lie:riweihtr expl:'eseea tllo e 111 tu.te of 

••••• Jifutatra qu1 te well when he sara: 1 

fa•· toreata· aJ-o'lni thea l'$BIJ w1 ltb ;,tte o:rr ot b1 ri 
•ad eeaa1;• 'fl;u.1 whaa they wlu'1te4 -te iOl"Vff ear pUJ~ttaie that -•·•r. not•i f.,a a·Atul lite tiler l•apet. Mo·t rear• 1io Pliar •. 
•tit cr•~l•••·t pll ot tu1t1qu~1~'7• 'It tfhe beet e4·uoate.t 
tmt>IC tbta ~tint 1c: .tho aree'teat r~•o=••n-t at averytlli.ng 
uau.•ual aaul eluto.b.ed at i.H.ru11eleas 'laeo:rtem tut few .IUilked 
••••••• around them would heve soa roelr tolerated. .The 
m1n1stere &cttd •s soothsayers and ex.pound.ed the hidden 
meaaiq. ot a.Gat,roua •irthe ead e'V·ea playe4 ahotlll8n \e 
exhibit these gestly meas.ases from tne .Almighty. The 
~oetors were eao!st •·• ertule uuul pr1a1t1 v• sa ••·.d:teiae 
mea in oent:ral .Atricl. t;rh&7 looked up to Paraoelsua and 
•r•.uall\ •vr·ts oa t»e prieeiple ot like &7 like. toad 
tae1 warts, ther-efore, th1 application ot them is cood. tor 
fla~tll !>OX• It you :eutte:r trom J•und1oei why ool .. or the 
llilk you dr1Wc: w1tb sattron ead yon wil · be free r:rom. 
you:r ·t:rGubl•. 

!llis attitude ma}' also be exempl1t1&4 by the to•ohing 

ot Ohsrle• Kol"ton., brt1ham Pieraou. Gravell8an·cte, and f!ob.au.lt. 2 

un.~lrlea MortGn O'&me o'Ytr from lncland h1ghl7 reo~nded to 

teech scieaee at Harvard un1"Yere1t)", tb.e t•utnter ot education 

an4 learning in the ne• wo:rld at t~ t i1me. He expla1ntiJd that 

birds went to the moon in the process ot migration, 8 Pierson, 

a Harvard £r&duate in 1665, ette:rwards the president of Yale 

1 Oo:rler 
Publ1ehins oo •• 

2 Iltti.,, --5' 
lb14 II,, -

rlwetber, our Colonial curriculum. 
wash1n.gton, r.u., 100'1, pp. I~*) .... Sf!!. 

PP• l,ea,.94. 

P• 18t. 

oentral 



' ooll•ge, took: man., D.otea whloh he afterwards use4 as e t&aeher 

at Yale. 'fhe tollowtag tek:e& rrom one of ti.eae motes se,nes 

well to 1llus'trate 'lbe r.lat.1onah1p ot seien.ee: and religion 

at 'that t1me.4 

nrat, tll• world is aa1tbtr r~(D. eternity acr able 
. 1;o liM~. ot 1tae~t,. btlt is a round betty the most eepaoious 
ot ·•ll naui'ea s~ua.' t&rt.}1 pert•ct. seeoa4 • aagels &:re • 
sp1~1 t, act aate or one ot the eleraelttt J but or :re re 
J!l•~ium., andolfet with reason and will, and llinisters ~r 
Oo4., havinc always existed. from the beginn1ns, of least 
matertelity b~t ot &6ny ro~s. 

T·be aro"-•••t1oned mea ell bat tbe aam• &efteral eon

eeption 1n whioh ••rtaphf•1cs and relia1on r•le, !his aay 

seem \!Utter until on• fully :reali~es the exten't or ac1eatit1o 

.k:nowlettge p sent at tnat time. 

'the rouadatj.ou ot nt~4sra cbeaistrz. It 11 a seneral 

:ra crt that 1 't is not ua:t11 the eighteenth. e'$.ntury tbtl t the 

deel1na ot alchemy IU'ld the 'birth 9t_ c:btnaiatrr took place. e 
There are sevel"al reasons why aeienee was thonght of as 1 t 

was 1n the earlr days, the .moat prQJI.inent one being the t so 

11 ttle was ~nown e..ltout 1 t. The g:r6'et poss·ibil1 tis a of 

oheaistry were no~ de~onstrated to the world uzrtil the 

eighteenth century when the ex~rimentel researches ot Black 

4 
Ibid., P• 192. 

6 ~:samuel Relpl1. Powers.,. "A History ot the Teaching of 
Chemistry in 'he Jeaondaey sohools or the United states 
Previous to 1850," Reaeareh r.rubl1o&tions o·f the U'n1vers1 tt ct 
Minnesota, Current T>rob!ems l~o. 15, U.n1V'er•iti"""ot Minneso &~ 
Minneapolis, 1920, p. 2. 
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(l?l&-l9tl) • O.vtut41ah (l73.l·l8lO), Pr1tua1l1 (1'133-1804), 

.aad tavo1$t.1tr ( l '?4~94 .) oam• rorwa to ·Plta7 an :J.mporteant 

role 1n eattbl1•h1DC tflia .o.e• aa!tutoe. 8 It 1s prob&bl7 ·true 

thet Wheat i.a 171$1~ loatpl .Blati: IHdhl1Jlta4 :o:-oa the Onivlraity 

or lt'tiallur,'h 'lit• \ke· deer.• ot 1. n., his thesi• oa ~~11~111a 

Alba ;t §tU10kl1at, tU'l·4 ot~el' Alkeliae 3u'betaace.s wes the :ti rst 
.. 

toourate ~tua.a:ti '$•t11'• exluaination of a ohemioal aot1on whiob. 

we posa·eas • ' 

Tht r••··••ro.a•a ot Cavendish. Pr1e•t1r ~u:ut t~voit1•r 

oa wa.ter tt&d ~he ,pse.a ot tat etaoap.hert are., in r•~ 11 ty. the 

b~a1s ·upon whiet\ 'th~~t ao1on~e ot ohea1stry is bu1lt.8 It 1s 

not aur.pr1s1n1, tlu:ua,. "ihmt t~e earliest. ~he:~aieel •Qn.tr1but1on 

trom the Ua1te4 States waa ~An .Analysis of tbt Ohelybe,ate 

te:ra ot Brit,ol ia Pe'nnaylftnta.tt 1a. 176$, b:y. urf J'OhR de. 

Hol:-m.aQ41e. t this ·wtiq. twad i.u 'tla$ pea•• or t.)!e tr~n1aotion:s 

!!, the A•rtoaa fhiloeeehical soc1etr d4lted september 10, 

1768. In trier to seta an. 1.tts1gbt 1.ot~ tbe M1a~.re ot chem1oel 

tUlt:tlya1• e·t 'a~tt 11m•• 11 •1sltt be well to examine some ct tht 

rtma:rka ma4e l)y th• cru.thor re1JiLrd1111 i:ia work with water. 

6 LQc. cit. 
~ ,__... 

7 lbid., p. 3. -
e L~•· Qit. 

~Edgar F. ;Smith, Ollemistq in All'lertaa. D. ton 
and ao. , tcu:•k, l9l4, p.; 2. 
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.. • • tl,ta&o.s.h 1 t " 1aed the t a ch1'JI1oel 
&Mlfala 11, 1n aoae auuun1re, an \Ulcutrtaia te ot tbe 
modi eel T1Ji1't~Oe ot aay t1Capoun4; tna.t the 11 tie a 
ot .1t1 oo~a tl t~eat :rts, wtuu1 •• p•r& ted, aot only 
llfteJw t~a. 'lls.t IIC~t~Jtia•• oppeai 11 to • or 'bhe 
ai.xtu:re; 1•~~ 'thea •·• Wfdl.t the ~at1mo·lt1' of exper1•n.oe, 

· a uht~~lMl ••lrais la tile ~teatuJ o!' 1 t1 
the t:rnti. 

In 'tht &nelya1a ot the weter he p:rooee4s to 4eac.r1be hie 

•xper1eaoea~ 

b.pe:rim<lllllt I. A amell po:r'tion ot wb1 te oak rk, 1ntusad 
in 1Ua~·• wr.\tra, 184\l'0$1 an i•e«tete o••aae tJtoe tftnatar
tnlt1 to a dark. pwr~le colou:r, w~ich 1 t reta incus twenty-

lttnltl • wt th·eat depot~l tiag any aa41&MUlt • 

• !lome or t,.e water, .arter be1ng Made ttot, er ex-
ptu~ed rc:r a t•w hou:rs to the opeu a1.r, io. • t meaau.re 
.lo•t 1 ta iJ-oa1 1atta te 1 end noe1 'ft!Ul .no ot oolou.r than 
• oou:oc tiaoture t:rea the wbl te oak: rk.· 

III. One drop ot atronc oil ot v1tr1ol, in tt~o ounoea or 
water. Ptr64l!lte& ao &eaa1'J;le el t.~er·,etloAi aa4 \att we te:r 

atter ataJ.ul1DS 1011• lime OOJ{ltiDtlfl8 trtuuJpa:rent, wi tb.out 
iepcui1ttaa· aur oW:8:r1.ak ~~ tther ae4t••' \c \he t~1«•• or 
bottom. 

lV. 01. tart, pr. deliq. dropt 1n aome or the same wate:r 
1&d'tu:ed a ehe.n~;e 1n ttle eolour-. "'''•~1AS 1 t aaaet~Jae t 
:ra ll~Jw; a.ad 1a time prec1-p1 ted to the bottom of the cup 
a fi&e aol4 eolc.nw.rtul. ote~ .. 

· v. ~l1Xteea ~tl•••• trvo1:r4upots, ee rer-.tl:r ev• perate4 to .a 
4:rr•••• in a Cb.1ae bowl ia a. );T. lett On$ 1n ot llo-
ish brottft powder of tb.e t~Hiia ot tart,. ta ri z. 

VI. Unen, ao1t ten•d w1 tb the soum t1.na on the top ot 
tbs •pr1AI 1 11 11 •• 1 '' 1roa aold. 

VII. ·tbia ·wattr 1a we 
rei.A water. 

I 11 :jt; ! r • ~ h J 

ta 



10 

a.co t~tttasltt \'llork io tbt ae1r.rnees, he 1t11at raaltze that me 

late •• 'tl·t etsll:i~JtAJ"~h e•at\lq ~lltn.,r1sir7 ••• ei:r\ll&Sl,.nc 1n 

:ta• -.a.a~r ltUt·t'l~•A alJ••• 'o IMt orpe,a:ed a1 e eoie.suJe on s 

tD.taji~''''' 'blt·l•~ ·it aicht be aai!lt tbea, tket betore this 

tti.•t 11t ••'••••· ot".,;e:aeat:a~r7 h•~•lr •x&a\ed .at suck ••d fuls 

t•c ii\tta~~1t '• b·t la•l•4e4 ia tile tUlrl;'·l<u.tlu of the l'Gry 

tal'l1 ttll•lt•• fhe.ret~r•• ia ea attempt to e,sfla\11sa tlle 

t1•• vbta fktsia)r,J •• f1rat. 1nt:re<Aueed. i».to tlle oollea•• 

~ua.a .\Ul111"•r•1,ti.•s of 1;Qls OO'tUt:try. it lt'oulit ot ooura11, be 

h'!l"e "'"'9: :L:t·ffi: to a pe1r10'd of ti:me ea:r-li•:r t.haa the. e.atane• 

itself~ 

I' 1t ~tl1tve4 t:he1 tlat teotel'a 1J)J.1eb eoa1;rtb·u.ted to 

i)ut 4•voloJ)I1••' •t •.ui ~u1•~• .\·18 tk.1&e t,t. aeaersl, al•o etl>a• 

1riiut.:•4 to 'k' 1~t:iJ-o·dhae\1oa. •n,4 tev•lop»~~tat or the 1t:'lleb..1.a.g 

ot ••••t,at:rJ. !ll•~eto~•. ~.tme wlll. ·be '•k•a at this potJJt 

-t~.o •xe.Rt1,a• t:~• vs:rioua f0c:l'"MJ~ w)li«h we:t• ia.porlant i:n molding 

the 4•'Y&lo~.nt •·t \~lt:& ••.1•acte,s aa.<t 1hei:r consequent 1ntro

duoti~!a i».tt ta• fUrri~,..ul~• o.r tita .eolle~s•• am urt1'fers1 t1es 

ot 1h1e oouu-tn *' 

·!~!. contliet ot science .!!...!! relif110J!. and .!.!!.!. olaseioe. 

The esa-1 peJri o4 ot t111e 1a wh1all lt1.ence started t·o de,yel"Op 

11 1 ot eourstl, not c:\etinittlyltnown. It is probably true, 

however tha'b aoienct bad atarted to develop baok in the days , 
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of Roser Bectoa.ll llurlr&~ the lilaf41asauae, ltieaoe was opposed 

'b.•of!rtJ.$'& 11 te:a4,•ul to e&at'li ot •1 \h .reli~;ion. A leo, the 1~e'Yi vel 

ot the elasaic1 ••• a\ tbe time tn 1·ta are~'ieat clory eu4 wes 

•••r \o tb.:t ll•fl»'li of t,~te ti1aee tti pe rssoaa ()f' tlle t iJI.e. A& 

1 J'l'$t;lt, tibt t:l~a}sstem •••••• •troaalJ i:atenoven 1.a. the e4-

lii·••r~ioael e\ilrt".t~t"lwa ot \llt. ~iat a&4 eouequ•atly beoeme oae 

ot 'tlhe et:ra:q•et ·tp)oatJnta ot aeie.n•• an& 1 ts in.trodt;u,tio·n 

im:to 1&• eoll•ees. 12 In tae early part of tae eeve.n\eeata 

teatU~J', italtta•s atu41es ltfi 10 th.:a theory Of StEtlll &n Whieb 

ta baaed t,be ~·u4\mlltEU1tal p:rboiple.s of ekeaitJtry. Otlurnr ia

TOI1t.ic·et1ou followei and. 1i shculi be n¢;riea th•t these we1·e 

t0r a loG~ tiae teJ-rt•d e.u cnata1de the walla ot '1lile eoll•a•• 

cu~i Ulli:vetaitiee. iUt a aat1e:r ot tae\, -.he •eit~~uloea G\14 no' 

eater the ~rt~:rr1eulwa $f th••• :laati t•t1oaa fQr • leas peri o6 · 

ot time. ,'fla~t a.t••·tUtii.et Qt 'bite tl•eaios work&<l 'o keep the 

:~oi·en·o•• out of elad11oa ea6 aei with 1ao a:reat oppea1 tion 

until 'tile olost cf tbe •·eventeeatit centuJr,-, when tlle grc.rwth 

ot r•aaon fiU!id tle Nli$VIll ot the ,_.eli51ous monopoly, the 

aoiel!lt1f1o aov-.uafua.t. wllli.eh kat beea eo loAI 1a comins, began 

t i i "" •tr·i.Al·a ..••. l3 0 Bti'V~:Ul08 fl. rep w. ffl ~-.ww 

------
ll rrank Pltrftpont Gltlvea, ! E11sto!Z ot,~:gduaetion in 

Modtr.u T1mea. !he Jlaom.ill&n oo., »ew Tori, 111"~, .P• 3!0. 

ll Jtoe. ill• 
13 .~~1~. • P• 311. 
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A'~ ebout the t1blt tho so,1t.ntifio li.QVement waa :in its 

tte•elo,llfJ!IIt. '!::'be ll'ian41ag ot the ac.'1\tL&.o•e· tn 'tbeir .our:ricu.l.a. 

~eaa v•JY readtl.r' be a.nt1e1pate4 br eofl$14erilll the tu~t\iro of 

•~• totttlltl••· TtuNut oollea+aa were patt•:rn&tl ett~er the 

1bat tls t,fU!to;aia.s• -..re in c la~ par" aade up ot th• oless1cs, 

wli!l loelo, se,aetcy, a:ad phJsios.
14 

ifhis 1& toU~tcl to be true 

. 'bciHltfMClJe. tbe ;PrtJ:Ga.PY Qbjeot ill the im:mt1 'tllt1cn ot the~se colle~es 

tb& tJdaoat1oa or tht~J mi.n~trtel"a ·~t the Gospel. t:•be g'reet 

et~to~·t of \h• 1·iilt·N'eta:ra tt6t3 to t!1l.lu young DBrt to write an4 

;~!$ epaa.k,,., .. , Elu:bjeota or theol~y, eth1e• • and. metepbJm1Ci.us were 

•-•~ ou.l. t1 yated..lli th tl\e a 1m be1m.s or this aature, 1 t 1s 

eYideni tb~At ta~t tntl"odtu:rt1on aact 4e·'\tOlc,aea-. ·~f 1ha s ei~noes 

:la \he1a? teacbings ·wonld, b7 .a.e<tfsRUI·i t:r, b$ s. ve~ slow pro:oesa. 

fhe early O:olleaes were by no means coapletely la<~king in 

S71lp&thy fo:t the sc1•noea. tor ••nr of ttaeae aoJtoola contained 

men. who 1rc.r1 'ri t4lill7 1AterestGd 1!ii $01entUl end tuitl'Qaom.y as a 

reault o:t the 41seover1ea dur1~ aal preoe:41Jt& thi• tille.l6 

l' Bllwoed P. Cttbbe rle:v, PUbli e 'ld.aca t 1 <?" i.u .!!t!. 
United states. Boughton 1A1ttl1n co., New YorE, J.V3"4, p. 34. 

15 ora• p. :rhher, :Ute ot )!leniam,in, 3H.llman, vol. r. 
Oherle' Scrib.aar eat Oc., ~te,;'" !c'rF;' !6!7, P• SS. 

11 ao. e·1t. - ....._.... 
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Ol't·•n41.sa, P!'1etStlr. ,aal LtT,eisie·r dtd a~t oolle until the 

e1&.hte·e.a\h eeatul'f- t'Jorta$quentl7; 1 t would b• useless tor 

oae to l$ek ttl a ltr1od o:t time earlier than the eiBhteenth 

eea·tury ter evidence., or extensive seiene·e temehing in the 

ourrioula o.f the eolleg&a. GraTes eaya: 17 ~zn the eolleges 

tea chilli 1n the ti.&;ht,entb eenturr and fl 11 ttle 8V$n 1n the 

EUPitHate\lnth."" .J~\stronomy and ~the ns tu:re of ple.n t• n are found 

in tbe l1at of stu01e~ ad:le:t·t1sed at Banerd in 1&4!, and by 

1690 "natural philosoph1~ was ottered b7 the same insti tu.t1 on. 

In his wr111aas Cubbtrler shenre the ooatent ot \he 

8ar,.a rA Ool1eae fb®rtse in l690 by ,uotinr; the :tollow·in.g rroa 
18 the fta r·"ftt rd ool.le.ae· p·a pers : 

The tirtt :~«&!" tt1e .lt~~eahlt.en recite tlua elaseiok 
authors learntt at IChool, viz. 1 Tu.lly, vsr~il, Isooretes, 
Bomer, wi tll the Or,eek teete.uulUlt end. Qreek e·eteo1am, 
Duga:rd's or· rar.rJI!by•s rhetoric ~.tnd tna latter part ot 
the yf.u:~r H•'bro" snma•r- end Paelter, Daam..us•s en4 Burger .... 
sdie1us's Logiok. 

The second ye·e;r thEl 8aphomores recite Bur;;eradioius•s 
losiek and a ma.Auscript ealleA the New togtok extraoted 

-------
17 Graves, !2.• ~·, l'• 346. 

18 lllwoo4 J. Oubbe:rley, BEU:id1nji8 in !'1Ubl1o Education 
in the United .. ~tat&s. Houghton Utf?Iin cO., ol~!4ew Yorf, IgM ;· 
pj).36-S, •. 
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rroxn .L$&ral'H1e m.&ld •. ( ?} coptl~1u::1d •. leoius on t"trdlil\1, 
and 1o.. ·tb.e la·tter part of the year Herebord •s letemata, 
;~:~.tin.u1ns still p~:r··t ot t.he year rooi tlg.as ia thfil tore
mentioned. Oreek and Bebr~nv books and d.iapute on logicel 
C£'.1~B~i,lna iw1ee • •••k· 

. . .. th.11·~ 7EHll!' tllt Ju.n1oz· .,ioplllit~rs r"o1 te Ba.re.
bot4.•·a Btlete:aeta, ltr. lorton•s l,~hysiokat n:r. vore•a 

, a a1ateza or .tJ$Og:rephy, tJD.ll a sistwn ot 
phyaioka. loll•'1us d1v1a1tr o~ tur4ay, aDd a dispute 
:tw~ce .·..:. wttk 4U1 pnya1o&l athl Jiiiit&physioal ~ud etbisal 
questi.o:us. 

. !he rou:rth rear the B$n10r sophisters recite Alated's 
~aometry t Oa$IUUl.dUII' s astronumy ,. goe over the arts, viz • ., 
«rt~matJ:r, logiotc e.nd .aatural philosophy, Al!os Medulla, end 
41spu,tt one* a .,.,t Or! ph1l:~~ph1o~l a~d o~~l 
queat1otta. 

~adsworth of Bar-va:r-d, a.ud. dated rw~al·eb. 15, 1725. sholUJ the same 

cou:rae of inatruetion in use, umcb.anged. ~!• 

Tho ~-,1~r:J.Jajjl g! eh•i•t+z lttstru.oticn 111 Db t'U:r'l 

Jtll1los;)2hl l)~s:r•,8· In s,oa• eolle$fll e.Q~,aiatr:r waa 1nt:rod.ueed 
.· 

as a rt of tba cou~lsut· ia -tural ph.ilosophy- o:r aaturel b1s-

tory aud. fo:r tb.1s l'i}lt.l$ o.n it, is well to look irrto the t~~naJ:~al 

Atiture o1: thesQ cot~ra.eH~ ~¥ ther •ere t~ught in t~e early edu

oe t1onel ins ti 'iutio.ns. D~rin& th.e oi,tlht·eeat.b ocu:rtttry Y~le, 

r)rinaeton, Kings, Dfi4rtmouth, Un.ion ~nd rttnm.ayl v~nla Oolle a 
l~ 

otrered work in na,turel philo~iiophy or utu.r•l biatory. 
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wau on unimportant 

• 

et tlme phrsiae oons 

pneu.ma t1 a~, and O!>tie.s • w1 ih po~si bly a 

.heat, eom1J ,and $lectr1 o,i trlt 20 a 

·w1 th a r~- d.e;nonstrt.i tiona by the teacher .. tiona 

scerc~ i.lll,d aariouely l.e ckinl i.n etti eiano1 &.nd was u&ed not 

to eA~!bit a ~o1e.ntif1c pr1.no1ple as mu.ah &t$ 1t w•• to 

c.t·a~t-& a pltua~1ni 41v.spltiY of ·un,;.sual pheneaeaa. 

umually 

""rob-

e11 bly an axce~'tion to tt~i~ itJ Oha:rle s Hortoa 's eollega ttaxt 

book: t~ub.ich ra1t$ht $irve fttll to bring out the .ral content 
!1 

or the early natural pb.ilosopily courrH!I. In tbis book he 

in 

1ts direction. These currents 



or air st 

the 
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:nst high 

::·or ore 

len.atton :further by putting 1 t 

ftFrom :Oftize, streamu elo'u.ds the mrillS~lons are :North ~~;rt 
Fr~ tlie •'"le m.'1c,t vapore south and weat." 

ae otpla1ns t.be t eartllq~a.kea come :tram tll• eaokins up 

of wind 'belo"' :terment1na, bursting out, causing tttremblin&s" 

am.d *tttrokee. ·~tt Iie puts this also ill verse: 

tttn Btl'bterreu:u:aoua ceve)nls winds do t:roliok 
:Jbe:a mother so:rth 13 troubled with tb• coli ok. rt 

!he tollowi.al ia tht table ot contents of Horton's 

Chapter Iudex totius buius l1br1 
PrefaQt to the · oo.l.' 

l or Ph7siokSJ in aen.el"ll 
a Of the pne:rsl Part 0t Pll7sieka 
5 f.tf the Aff'eetions ot Wtlturall :Body in gene:rall 
4 · ot the 5peoi~ll pa.rt of pb.ya1 eks 
5 O:t Beeven.s in $peoi:all 
8 Of 're!'<rsetr1al body 1 ot the elements in aenerall 
7 Of the .Elements iB Speoiel and fil"St of fire 
8 or <ii\ir 
i or water 

10 or ••rth 
ll Of mixed body in g•nerall end its arteationa 
l! or ·the apet$1ea ot mtxe4 bod.iee end tiery meteors 
l3 Of eomets 
14 Of aer,- xaet.eor• 
l~ Of wet ery nae.teo:ra 
16 or appe.er1111 •i;ecrs 

21 Jl~o1-. ..2!.:!• 
25 j:b'-1•, PP• 191-92. 



17 or ctlJ d b~dieo aud tirJt or stone 
l8 Ot aetalla e.ad ~ti:nerella 
lt or ·te b tl a;e x·.,·~ll and !paei.r~ll 
eo ot the, gra·111ne; te cul ty 
21 or prooreet1oa 
II Ot ·s·eu1 t11'e l11'1U& bOdies 
2~· Ot S$$11\& 
14 Ot ht•.r1ll8 ae o:t $1\111111& to•te. snd touch 
ae o~t 1ute rt or •• nat a 
17 Ct eenaat1v• eppetite 
!8 ot loocaotien 
29 Ct aeco.ndar,- atrectiona. aw~ke and asleep 
30 or the spaoies ot anillt81 brute. I!U.\0. m114 
~1 or the w orl<l 

dent of Tale ool-

m1d«le ot tho l1ttl• book 1n which hl$ note:J were ·nound is a 

part 1ih1oh. be oalled Com~ttn41um Ph1loeoRhie~.· Jatu:relis. 1''h1e 

is oomposed ot s et:r1~HJ o t 150 p:roposi t·1ona, and v1:rtue llY 

d!itin1,1$Jb1 :of su~h temu sa •:r:rtnity, ~otion, poroaity, ~tir, 

"i&ate:r, sa1o:r. od~:r, oolor, espeQ1es, and Ben,a:EHl. Thus ths 

1nolud6d. 

Tbe E~e,ienc' autno~ities tor Yale tram, her be.g1nn1ng 

down to th& end ot t~t colonial p,e :r1 od 1.ncl ud,e Pie :raon, 

Rohault, Gnv.aaandet 1nd Infield. T~to~e aen bad preotically 

identical oonoept1,onc Qt seionoe. It wea a science drenched. 

in metapbyai as and n,l111oua clouds; 1 t weul •· aoienoe in 



out t 

est aeciden1. ~ 
The tom is aooidentel. 

Qu1oqu14 movetur eb al1o ao~etu.r. 

18 

rdlng •oienee-15 

Wb•t•ver 1~ movs~ is ttu'lved by ~ometh1ng else~ 
• 

h.1l :lf;;it ~n ee:t.paum .• 
lotl'd.AS :&;·~t• upoa i.uelt\ 

In uno corpore non sunt pl\l:ree eBicr~e. 
I:n one body ere not ~ny e 

ataeia pl~oduo1t !"0!~l~e tfftaotus • 
.i\n a p p~ee :ranee u ree.l e rtu ot s. 

Soienae BRJ2f11~s1rus !!!. the. early ootll1';£B&L. ~he sa tural 

phil!)eopny or naturel hlet.o'ry oour~HH;, ~;ere taught u:n.der t .. he 

hand1oep of .intd«Hlu.ste ~pre:natus. t,a l'&l, Ha.Mt:tr<& Oolleae 

b.ed the lringe15t list or epparetue tor 'tn:e etttdy ot aol.,nee. 

tbe tollow1nc is a list of the 1ppa:a 

~'e cha 111 a ko 
1. A stroJJ.g 'b•ll.lnoe and sto.ol. tor %183.aur1Dg tile :roroe 

ot fall ins bodies, 
2. 'the double c:tone !lnd bra as ,rul<ts • 
3~ A. sett of b i~H1 ro:r riment~ of tbe rall1n~ $UJ.d 

rollin& of bodit!U~; al.so e sm.sll ballauae ror 
exiu.~rtwLent or the' oenter of Yity~ with a 
:support tQ:r Ballanoe, 

4. A Ball.(~n.c~ with its we1cht.e, t&ltut eGele& and pedestal, 
~. An 1r.urtrtlllen t tor eeti~W~iB& oblique poW¥ers in the 

axis ia Per1trooh1o) 
6. Ap~sretus for e.xpla1n1n& tq .. e tnr.e ld.nJ~ .• or. l .. evers, 

with a rsett ot oOlllpound l.$-.ars, 
? • ,App·a:atua ror e.xplein1ng the pttlleya, 

!5 Ibid*, ·p. 114. -26 r uid, p·. lga.-97 • ... _......._, 
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a 4 l't1 t \lis 
v. ~ compound l:nsiae, 

11). r·r~ tut~ ne l , to .. 
aether w1 tb appa:ra tus to:r txp•rimon.ta or l11ht 
ond aleotr1o1ty with olid glaaa 

O~tt1os 
1. A l6rgt coaoave m1:rror • 
2.. .l4 3l!LO ll. convex r111r:ror, 
3. ~f~ eoa.eave eylindr1esl tai:rro:r, 
i. ;n 1 . rument ror show1ns th t the lines or t 

lns£l$G ot Inoidenr:H~ and rotrection bear a eon
~tant pro;ortlon . each other, 

5. ..~pparatua ror a~tperimenta or li.ght end oolora, 
o. ..\ porta bl a o bscura, 
7. j CJlinder &Ai p1eture, 
S. 11 tt¢lescope "ith tJ COllOS"fC 19jt$"'"£l1Hl6t 
9. a Jinale 4o.noave, & t!ou .. bl.u eoneeve, an.<£ a a1n1aoua 

· t~la.sa, el,so ;tul'tlply1ns ss, 

pyd.roJtnt1o~s 
i. A la;rJSe stool Bellanoe with. a eo~terpoi:Je to on.e 

s , e pillar for supporting it, a rge slaaa 
jarr • & Ballan.ae tor ·;,1gblns levi ~7. wl, th all 
tbe partieulr~rs expret;t:aetl in rtYd. rlate 1, 

2. J~ zet·t. or ~ror ••1&llta. 64 e;~. ;. with fe~ll1 night• 
a11d in~, box with 1 1£Ul'l 'Ittagea tor 3oales, 

3. Jipparutua for the srelll J!'d%O$,i.atical exp·tr1mtult; 
·4. ~hrar~ leg,~ 'd cayphon,: w1 th t'ttO syphons, 
5. A glass with h7droa tatt.oal Im•@;el • 
5. l.n hya:rnstattoel Dclli\tte• • 
7. A model ot a suckinc pwap i.n gla.aa, 

Rydl'tos·t~t1o[~ :el~ 2, F1.g4 Z, 
8. An e :re om~t te .r , 

Plleum& t 1eks 
1. Two aett:;a or Tn.bes tor T~rrictllien rimtnte, 
2. 1. trel'tie to :r support. tag them, 
~. Appara tua tor 1ona. Auzout •• experilltnt, 
4. A ltt :r.ge double •1:r pump w1 ttl 1 t1 appa;ratua, 
tl. .A Tuoo in a aarew tor experiment &la1nat suet1on, 
6~,~ AppElr&tuG tor l1tt1ltl ot weishts by 'be epriag ot 

air, oonta1ne4 in 1 bladder. 
7. .A bottle tor weltshil\1 the sir, with e btnt for 

a%hnustiDI tbl bottle, 
e. O&p.illa:r··y T!Jbf!~t t!Ul4 Oleaa plains tor &1 ot 

or tlu1ds 1 
g. A p·ail' ot bra sa .vl.a iaa, 



10. .At;tpa:ra tu; tor tba ~emiaptut:r•a, 
.Ll. .j.~. ~y:t··i.ng• ror t~o oo.,,q,n.·easiua of tbe air, 
11. .A ~l:Ol'l&li>le Jaromiitert 

• .A Tttfix·aollut~e r • 
l4 •. a:t~; 1t1 •. ,ls 1& .•• ,.; 
lb. 4tl «1 tto wi \tu..>u.t. oapa, 
ll • t.Mll "&ot• .:;tQ.\la\ai.n,. 
l?. " 1i11fiaa Jell• 

tt~1&oellQt.J1•·• 
• • ot Qt.t1cks1lver t 

&. 11. Gl&&B 41~~boa ot d.1ftttrent Bor:es,. 
J. A ~oatatcae _ 
4. ~JoJ.14 PiloephO.IIUI, 
5. 11 Doz. ot or·eAade Drops, 
6. 6 D~s. or ·t».e IAcryme vi trol • 
7. O•mea't an4 t~adloe, 
B.. !& na1« viee, 
1- Two ap·&:f't d.cuble scr•w•, 

l.O. A aup;..i• te of \he Guapo~td•r Gle sa unfised., 
ll. Tube to,.. Rec. Pneu, P. 2, fig • .2, 

:ao 

111'he aa·ount ot t.htn.ttiJ.Jiry taugbt in the early colleges 

aey" iatttrred by a.c ex&m1rli&t1oD ot tbe preEut·d1n!: discussions. 

Bate a.hould be tak:tn ot the t8et t:tult the Dl*tu:r• and extent 

ot ehe:a1atry teaob1n8 pl'1Htea.t a1 thie tim• OGU1tinu•4 until 

the rrdddll or 'tu!l eighteeJath ottntutty when the :tirst pro:fessor

sh1 pa ot obemist"ry we're er•~tt4. Before tbe m:t d4le ot tbe 

eichtfUlUlth century then W'e&re no •utper~l te oot1:rsea in ehem.iatry, 

so Jlatu:rall.y t~ t wh1eb lllu.~ teu8ht was inolude4 1.n the ~ tu,ral 

ph1l~liopby or natural hiatory courses. 

It •~8 thua tb•t the early touadetiona tor the tEU!lob-

1n~; or otuem1:~t:ry were ls;d .. t! in the ooll<tl![l;fUl or tne u.a1 ted Jtatea. 

It 1a hi b.l7 gr&titying to know the t tbe ac1er.u.;H~ of tb• r1 od 

with which th.is ebapte:r 1• OOl'Hser:ned. ~ts dev•loped to the ax-

At tile close 
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of thi a ahapter, the ri..,tl ie rea in which is round the 

dev•lopment ot cnem1 i!t:r·7 a~ ~ te subjeot 1n. the colleges 

and uni1'4'Jrait1ee ot 'ill& tnli"\e.t ~;tate•. 'f·ll1a p:er!od m~~y be 

said to hflve had 1 ts be.gi.tm1nes during the middle ot the 

ei~t&teenik .oentn:ry. 



Ill 

OHDISTRY GAIMS A lOO'fEOLD 'IJ TBB IJ.RLY COLLEGES AS A 
IIPA:aA,!I IUllJ'!G!t lfiQ"lSIO 

As MI«Ulrchcrttl du.:r1ns the lest halt ot the eigh.teenth. 

centurr wrousht revolu.tioaary ideaa concerning many established 

pr1no1plea ot themtstry, the great pcusa1b1l1 ties or this soien.ce 

began to b• obvious the world. During the lest half or the 

eit~hteenth oenturr a c:rou.p or men 1.n Europe was mak.1ns d1s

ccrveries which entirely altered the ao1enoe ot ob.em1stry. 

This group 1aeluded such men. es Bergmann, sheele, Hlaok, 

cavendish, Px·1eatl1, and La'Voiaier. 

·'fP• A&t~re !! lh•·· 'lft.tmi~•'··l. e-.1 ... 1,; 4'\li:riy 1A• !!!.·61!1:e 
Ill 

!! !!!. ei&htee•t~ ·O•!rtp,rz,.. Ia e>~itr: ·to l.Uade.x-etaaCl wilT these 

41s001Ter1ee we:r~•i eo· 1.JipoJ':\ani;.JJl tae 4•Yelop••"~ ot the entire 

t1el4 • 1 t 11UI' ·~ :rtuaeab•:.~Cl tla•t up to this t1Jte obem1ste l'lel\ 

bel1eve4 t1rt·• air• alXt •ttr.. to be simple substances which 

oould not be di viied or b.:roluua up iato e.uay otn•r kind ot 

aat'ter,. Hte:rly a ~eentu17 lpetore thie ••r·io«l, Jiewton had 

po1nte4 out tllet whe:a au.hstaaoea are at~•• t os.e'th.er •oae kinde 

attract each other very etreJlll7 •ttd Join together • .Ilftki.ng one 
l compound substance. To illu•t:rat• this he said, ttif you. put 

copper 11.1 nitric eo14 iht oopper will dieaolve eut4 tliaappear; 
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l:tttt it 1:ron 1a atate4 the ooppe~ will :re·appear tteceuae iron 

ttt~aet.a "tPae .at t»1o lluJid. ll.or• ttr<tqly thea the oopper does. n 

Cktais'ts bt4 U1i1l 'thla ti•• :aglocted thia observation 

•' ••••••'•·• aercme,an, wo:r'lte4 oa taia an4 by a number or ex

pe:ttr~tats amHte oui a 'iebl$ &t th4.lse. J\l~stenoea whiek seemed 

te •••• tb• ~~••ttl$ att1n1 t1 tor eaeh othe:r. Thie he celled 

e. table ·or tte.lturtr!-,e att1a1 tie•. • JA~ iih1s· time oa auoh ha.,s 

l)arflua, .wr111.ea ~B tlae su'bJect ot ohemieal att1n1ty. At a lit,le 

later per1o4 'h• i8J!t books, are tou.n4 to have whole chapters 

Ci"Rfn ove:r tG th1s toptc. This ia toUild to 'b-e t:rue ill Benryts 

oll••··Lt,trr, a ia wh.ith a ohapter is aiTell o't'er to eu'bje eta such 

aa eoaesioa. aolll1iioae 1 o:ryatall1za'lien, chemieal att1aity, the 

pneaomeaa ot :crhea1eul ,aotl;a. tJa• p~r~po,rt1o:as · 1a whioh b,e41ea 

eClllb'1ae, atomic tl:iot171 •l•ottve :atf1,n1t71 oaus•• aicla aodi.ty 

tne action tilt ea•m1eal att·iai t'J,1 tae ••ta'blisb.meat art 'the 

trareae or atttaitr, e,omplex a,t:t1a1tr,, a.n4 expe»taeutal 111:\l&• 

tratioat of chemieal atti.ltit,-.., 

It is to he Doted as oba:rsote1'1stle ot this period that 

th•ats'tey bUH\Jillta fullT awake to he~ CllnU1 proper 1HiUJk. This wes 

1o 1avcu1t1aate the oompoet tion et mtthstaneea and to fi.ad out 

tie 't'Jain.sa t:rcm wb1ch \ht,f oottll oe pre red. 3 An important 
. . 

I W1l.l1am .aen:ry. Jleauanta ot Jx~e~i.menta.t. Ohemiatrz. 
Vol. 1, RObert Desil ver • l?f.if1adelpnia, !!J.ti3, pp. !!5-7!. 

3 &rnat von Merar, ! J!isio:rz ot rroa Earl.iest 
Tiro;ea to tb.e Preseat Daz:. Meom!!Ian&n w !ork,' 100!, 
P• !8!';--



oontr1b:1Qt#:loa ~Jt nb,,a rxt:r1t~i •• \ktl .-l!Jo,l.1ah1a& ot oertai.n 

pteiJuA1te'a<'• tD4 •a.•, uae ot aoient1tie p:r1no1~Jles 1n expla1.a~ 

i».c eht'm.1Ml pr:t,(i).tea,•~•i•. It we a 4ll!"i(ac 1Jh,ia t1ae the t a e,om

plete inas,ttl1Rlt~~a of~ 'el,l 1«.••• W~pee•lnc eoab11uation and 

caltiJL~tlo-., if~\'"~ Jl1t~•'•t fbts. ~a ti•• or reoraanization 

ot oheaiul dc;H•triae. It waa 'nly • :retc:na. 4 

· 'T'ht ol.t •phiociston -uneorr~ eappolitteii by 1oaeph Priestly 

fo:ua<i • hl*lttlll oppoaent 1n Lavoisier ae he led the wey :ror 

the aew rreaok ii:ichoel. ot Olaea1stry. 'fllie .ecu.a.trr early be• 

came the t4nate:r tor a:rcwter:r~s 'between the advocetea ct the 
I 

t~Yphloai•1oa tllu-.o:rrn a».t the cultl-pblQC.iston people. It ia 

in.terest1nc to ,aote thet 1t was durina 'bbis time that obea.

iat!7 was straa&linc t.c sa:ta ~Ullli 1\aAoe 1nto the eollegea. 

Pr~iestlr•a •~rival aer·e 1a .America ia 1'19,4 ttaa an impcrtaat 

evtault 1a the h1stoey ot ot.m1oal e4uoai1 on. R• declined 

tlet.tion to the c~t1r ot ob.eaist:rr 1n 'the Philadelphia Mecl .... 

ioal t:lthool. e J'uat what would. }lave heppeaed to the progress 

or ohem1ea1 e1ueat1on 1a 'he trai te4 states 1 t Priestly had 

acaepted 18 aot kaon. He probe\l17 wou.ltl beve taught the 

totterin1 tktorr ot phlo,1ston and 'hue hindered the adva:ace 

or tbe new chemistry ot tavolate:r. 

4 Ibid. • pp. 1615-&'1 • --
t5 L711an o. Jew•llt *'Ohemioll l~«!htQatioa in Amerioe 

troa the :C&l!'lieat .oays to 1920. ~ .rourll..al £.!. Ohemioal Jdu
oa tion. 1 9: &82,, April. li:52 •. 
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In wr1 tine o·t t!e pet·to<l p;.rtviotUa to the ~teYolut1 onary 

te.r, Me·:rtw~ller ••r·s:' 
It was· aa Itt· ot 41acut~a1 o"•• not ot 1nvear~1ge ti oa; 

1 t was an a~e ot .wor~s, not ot . r•aea:reh into nature. :Men 
ha:rrlnuutd ·tl:eir IG'lll ·to kaew wllat tke Jtau1te11a aea.at, ihey 
d14 not .«•t~er \}aair toro~a and concentrate their efforts 
tc lee a 'le restt1.1a ot soieaoe. 

Ir.a2 ~rta::a~ etlJUn1.1••l di a toTe :r1es d\\~~AI ~be .,last o.t t~• 

~i-hteettt~ ~en,,urz. The p:reoeding diucusaiona se:r"fe well ia 

pictur1Q8 tbe eon<ii t1ons ot chem11try durinc the period with 

which tbie chapter ia concern.ed. 'rh1s period includes the 

time trom. the mid4lt ot the eighteenth to the Dliddle ot· tbe 

nine-teenth oeltu.ry. •• a means or showiD:S the relationship 

between the .1:rowth ot tht science and 1 ,. treatm.ent as a GUb

Ject in the colltses o·t thia eountry as well as ror tu.ture 

rere:renoe, 11 1a well to make e br1et awmaiU! .. 1 ot tl1e im.portant 

oham.ioal d1soover1ea 1ntluential 1111 the de'V'elop:ment ot the 

eoienoe ctur1ag this t1me. Tbis summary is eompiled trom 

Buokle7' s Risto~z .9! i;istur~l. science. 
7 

In 1756, .Black extracted "tixed air• trom limestone 

and examined 1t. In 1761, rgm,ann 41souaees chemioel attin-

tty end tests and provta that "'tixed" air 1• en acid. In 

1?66
1 

cavendish 41aoover• hydrosen. In 1772, ~uth•rtord 

-·------

-·- ·--·-·-----·----------



4·futori.\lea .ni t:rocea. I: a 1 ''" ~ Pl'ita tly 41•eove&-a oxysen.. Ia 

1 'I'll, .$tllltel.t 41a•avel"a c•ysen. I a lV'e·, tavo1si.er overtlarows 

tke theo:rr ot phle&:tttoa, Ia l'''• lte ehow• the eoapoe1\i(lltl 

0t o&:rh~ait Qit1i. 1.11 1784, aeve-ndiab e::x.plo'tlea oxyaen 4tAd 

hy4;;roctA, to·2'Jl1a:s ••·-~··~· ta 1'67, tev~.ts1er te\U14a a ••• 

(1bem1tal ••·••a•1•1n&M. la 1'&9; IA•a1•1••'• Jlea .. ata ot 
. . 

Olltuat:atrt la· Jlft:l1•tte·t... I a 1880" B1eaolaoa a1ul ee.rl1•1• work 

w·1 til 1tl!J~• 4•0QilJH~s1 tl on ca.t water. Ia 1880 1 De.vy work, a oa eleo

t:rolyei• ••4 t11e1o•e=r.a •o41ua eat po1taea1 ~- In 180', D•l!oy 

t:rea11 on ilJ4rtl't~hlorJ.• ·••1'• la lBG&, ,Oe~ltoa prop~uJea his 

law ot Multiple proportion• and atOJtia tl\ecry. In 1608, oay ... 

LwtuUuJ wo:rk o,a •·••b1aat1on ia aul\ipl• "fOlua••• Ia l&la, 

't·•rsell1tt~ ·d1t.ft.e•·•• the use of •h• 'Dl•W'-J1J·fl• Ia 188~, 

!erata•l wctk:a c.t:a a•• ~r \:M a:p•e1ro.fl . .t,c-g'e 1~o deteH;rt ehemioal 

tlerat~atl··· l.a 1&10, L~ts)i::a &a•lJ&ea oratta1e •u'ba~t•ae:tUJ. IB 

lS~a, l1ei1g 4.1~JeoveJ'a ehlo:rof()~• aAd chlerale. In 1854. Far-
' adar wo111a om. electrolre1e &Ad ehemtcal nature or eleetr1e 

0u:rre.nt. In la48 1 Wohler makes ors•ntc elements artitioB.tllY• 

In 1561• 11ttals in thl atmo1phere ot the sun end stars d1s· 

covered ·by •pectrum analys1a. Thua, ia indicated thai ehemistl"f 

sa a ae1ence w:aa not merely p:rogresa1nc; 1 t was moving by leaps 

and bounde. 

!bt. ••ture or 1iht ••rlz q,e>~l•s••~ Du:r1ns tae ttae that 

the ao1ene•• were aoing throlA.sh th1a revolution, the oollegee 

justified their offerings on the oae1a or discipline and in• 
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tt11et~\lal ~ul'IYrt. This• t:Jt ••urse, ••••t drill en4 11t.atal 

lilt.ipll.tte )&St!ad 01. 8 lt\tlf Gt tll.e '0l811:l~Uii !J" 1840 Jlt&rl)" 

all th:e J&.o.~taera t:o1l•a•• aa<l • tixedl ead e1m1ltar cur·:rieulu:m. a 

Ia 41atuast~tl 'tltellie ea:rly tolleps Jter1w•the:r mars: t 

tll:t:ir :I.At:ta, their Gl"tek.· that.- Hob:rew; ttteir' 11n
guiat1e a'tu4J aeaerally, badg~vea them a verbal razor ror 
eplt ,.tl.aa lille he·lrl O't 41&eal1Hiioll.. L081 e • ~tetaphrstos, 
and 1b.eoloc;v hatt td!letted their ardor still aore· keenly end 
•·•d h:tnlah.a. tltMI. tt1'th gr•~rt princ!Jl••, whieh ncam:e 
bulwarka ot eatety to tall be'HJk. upon. The little hisi;ory 
1ihe'7 t&•d tu.ppl1e4 them. with a•otb:t r fcftl of al'gw~~utt, the 
moat eo.nv1ao1111 to thtt average huaa.n ll1Jut, that or e:z.aaple. 
The •n!"eda l!Urt4 pete·tlee o~f "'n;,ieaee .,h• t 'n•r sot ha:r4eao4 
them in th.ei:r na_poot t0r sut~vtty.. !'he tormal :ru.lee end 
pr~aoe~urtel ct •athematlo• that tlley· meua'J:t11led set tn•• in 
crystals ot 't1Dthanpe.'ble ta1 th. 

, fkua they atoel, wi'th t~ined memor7, tortit1e4 
with areei ••1tmua, equippe4 with flext·ble snf.l ed~ap't1,-e 
laag\Uiij$ .,. panepliad with hard dey loa;io, . But ell this 
e re:•!uaal • ~:b:oked tr1 t·b tae: lor• ot tae tutole.nti •o·r'ld, needed 
the band. ot aoii vi ty, the power to do.. The gymt:taaium 
laeket 1ht at:altJ1ie ·• a.rul dlsputst1oame't thia wtu:tt.. All 

· th1s outfit· was m•r• l\la\ler and. x-ubb1eh unless it e!ould 
JJe t:taBlfOmfti tat~ ;)le ettergy ot atHJo.mplishm:tUlt·. It wea 
only a came t 1 t 11 true • over a taatesti c dift•ren~ut, but 
just • triendl:r trial• ot strenfrth develop tor tuttlre 
ooabats of 1~tporteae• se tbese mimic battles taught how 
to win. 

· ~-~~~•'ri J·ustit1es 1'• a&rd. ttenoe 1n'o .!!!.!. eollegea 

oa 'VIUt1ous 1rowtds. By oonliderins the oontt1t1on ot the 

soiene&ns &lons w1 ~h 'l·.bat ot the colleges dur1ag the .•tore said 

timt • one must o011e to the oonolusion that oourae1 in chemistry 

B Jll.woo4 P. Oubberly ,. PUbl,~o. Wduoe t1o~ !!. ~~· lJn1 ted 
States. lousbtoa 111ttl1n ao ...... Tori, ICH~l, P• JJ; 

9 11er1 wet be r, ·.2E.., !.U· t P • 285 • 
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aeG'tarei 1 place in tb.e ell~rieulWR ot tb.eae 1olleses ir.t ccape

't1tton ,w11,& tDe otilt~ t:rE:uif,iontl .aahJeet• at a. time when the 

support f$~ ll IU~Jeotat W:&& liVeD 1Jl terma Of formal d.1soip• 

liA•·• Gv.bb•rlar sars thst up to Rear tbe tima ot thtt out bre&k 

a!. tae Jlevo:lut~oaacy r there ut 'been but on• real motive for 
. . .· 10 

~in1UJJin1».1 eudrool··~tae :rel.1sia\us. consequently, 1m light 

in e.dm.1 ttanoe 

t.o t'ae eoll.eces, llef3. to justify ita in:troduct1on into the our• 

ri oulum. end .1 te nlu.. •• a sQbj$Ot t)t\. various grounds, The 

knowletlst.t valae ot • EU'I'UJ~t#t,e •~•• also en laportant· obJeot1 ve 

for the d1tterfutt aoursea. 1"h1a :resulted ira. the early t~xt

b~oks in cbem!strr be~omiA& encyclopedia• or information. As 

a me tte:r of teet, when ohemiatrJ W$.S fiX'at· s;i'ven a place 1n the 

curriculum ea a separat• •u'bjeot, the e;.:ree·teat amount o·t ohett

ioel. iD.tormstioa known was tae.luded 1& one stnall text. 11 

Jarlz •~edi•al B·lfJb$'O.la.. P~be-ly too m!Qth ore41 t eannot 

be s1ve.n to the early attJdioal eu:hool• .. for their toaterins of 

the· early Qeu:r•uul ia· obeais.trJ. It was th:rough the .med1oal 

schools that ohemi.atcy co~ its foothol<l it+ the colleges or 
this courrtry, ,.,be ~eginnin.e;s ot onem1cal edu.oation were, in 

10 Cubbe:rley, a2.• ill• • P• 6S, 

ll ·G'UY MC~>.ntrose, e41tor, "'A Prosram to:r -:t•eaohins :~~cie.noe."' 
'1'h1rtr'f1rat Yen'Doolt of the National sooietz tor tile ~::>tudz of 
!f!uea~ioi, fa:r~t. Puol!O ~onool tru6!lsSlng dompan.r;-lloomlnsto'n, 
fii •• 1031, pp·. !4•· 26. . . ' . 
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ot the eubjett &f ttaia P·••1e4 !1 'o t1na4y eaoh ot theae eente;rs 

IJI 1·~.ttlu&a,ae 1a41 't1411Glly. 

Jf'~W York. In spite ot the fact that oheldatry 1nstruc

t1ca beaaa 1a tbe me·41gel sehoola.and that Ph1la.delph1e was the 

r~rst t.o eraeua• a ae41oal aehool, the rtrst protessorship ot 

ebem1&1l7 seeas io ha'Ye been introduced 1a aew Yol't in 1'767. 

There t•·e-v1denee ot som.e little 1natruct1on 111 aed1o1ne in 

••• York afore thia time, but th$ tirst attempt to oraanize 

a medical a{}hool na in 17&7 whe.n vr. J'fltaee. smith was eppoiated , 

profefiUUI)l.f ot c:beaiatry and aate:ria 1lttd1oa.15 The mxt yeer 

the s ohool was plaeed u.n.der the d1:rGction or the college ot 

ihe Prov1d•noe ot Jew York. This wa broken up by the Revolu- · 

tioa aad was not rtorfiaAi:&ed until 179!. ~hie reorga.niared 
16 institution was oelltd. Ool~bia Ooll•&•• 

In his :r.Yin of ·the n1storr ot Oolumbie, Prteidont 

Beraerd daelared tl'uilt during the t1rst century ot the college, 

the 1nstr·uction in ohemiatl'y and physic~ was elementary, end 

that ~•natural history" wa& teught hardly Bore th&n in nem~. 17 

:But 1 t is p:robablr true the t troa the besinning and through 

omil n oo., 
1904. p .. 205 .. 
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the t1rst ceDtury ot 0Ql1l.llbit'• ~~1t'\u~;:ae~,, lle>H ette.;:t1coa waa 

devoted to tbG natnnlee~tul~oee thea was o.\letoaerr 1~1 the 

lish and Am.eriaaa Collecea dunn.s thia J' J'iod..l8 

The t1r1t chea1atrr teat~~~~. ia Ooluab1t doubtleea 

t,augb.t the chemistry ct !:i'tll.l's plalcclat1• Jlotioas, O.o•u•• 

it w1u1 aot until 1'174 t)l.at Pr1eatlr ma4e hil d1eeoYer·r ot 

oxyg.en. This eotUa.tPT us aot sl.ow 1D. taki~l tlhe aew tMililtl7 

troll Europe and tescb.ina it. D,:r. sa.auel 11 tehell earlr ud.e 

ele$r the tact that he wflls adopting the ant1•phloc1at1e eh••· 

1stry ot tae :rrenoh. It ~t11)J.t bt 8$,1d the' b.t tau.&ht thia 

new ohem1stry soonet~ than ear ctner prote'saol' 1A the un1 'tetl 

ststos. 19 

This ea:rly chem1at:rr :uaa tsusll"\ wb.oll.J bf ••.uaa ot 

leoturea and deaonatratione. IV1)n tha\lih the deao:uatrfltions 

were speotacular eaet explosi:ve, they were still en advtutee 

upon the mere di4act1e 1as.truetio~n ot earlier t1•••· There 

wes no laboratory work: b7 the 1Ad.i"V1dul.l atudents, 'btlt it 

seems that a chemical lllboraton tor the p:reparetion ot delfl

onst:retions existed from trhe t1~at. :rrom the beg11.111Jll ot. 

columbia to about 1850 the ela:e,m.iatf1 i.n.at,ru~tion was oe.rried. 

on 1n m.ucb. the sam.e t~&nner t>y an ubrok:en line ot praotloal 

ohem1sta. 20 

11 LOB. o1t. --
li Ibld. • PP• B!S· .. 1; • -20 Ibid • , p. 29 • 



Penaetlvenia. !he tirlt med:toel aohcol 1n the aolon1• 

w•• est8b'l1slted 1a Pll:tlttlelph1a ia 1'&~. Thia • sixteen 

ye&rs at1l&l" th6 tett.afin& of' th6 Oolle1e ot :Philadelphia. 1/!ow

eTe:r, there wa.s no tfl.ttit ttt chemistry till l78t. Detore the 

B''t1itO$l •• open•t 1l!tt :!'tttti :t'fUttwU.tt s ttert that chemistry should 

l)t taua~&,, 'b•' tae~e we1 ao apparatut and no 'teacher qualified 

to give i.l!Ui tr'flo\1 Orl• }l;r • !em.jamin Rush '1'118 8 ppointed tbo ti Fat 

protesae:r. !t went abro~td and brought home a set ot cheu:n1cel 
21 

tlpJHirJ·e tus • 

.At tl11 particular time, ch·emiatrr OOl'lliete.d ot little 

•ore ·thaa a .knowltH1go &rt soae acids~ elkeliea, salta f.Ul.~ earths, 

ot wttiob tke moat important ingnt!ients •el'e u.nknown. The· com• 

position ot auth a1ap1e wa•·ta.tunu• as a1r n4. water wee not 

undera'too4. OX7£fUlt b.ydr,og,ea. t..tt4 a1.trosea "Were ,e t to be 

d1actOTeratl. 28 

f!h$ Oollege ot :Pa1lildelphia medical school t like the 

Oell6£G ot the ProTide nee r:ft 1ew York • w~uJ broken up by the 

~evoluti oc. I~i ttle ta ltB&lfn ooncern1n& the nature or the 

course in ehtu1i1try whl en R\ush taucht bfJolluse tor some time 

11 ttle is recor4•d bet~ ides the name1 of those who held the 

respeoti"fe p0'81 ttons. 

Ten y~uara e.tter tki1, the un,ive:ra1ty at l'hiled.elphia 

ll 'lillituaa t g£• e1 t •, P• 71 • 

813 too. oit. --



tJ••• 1J1\.c· b•·1ns~ lqw · t.hflre wre two tAe,ee4 O·t oat·~ t·h• 

Vn;tve~~t1 t1 of Philadel.pbia aal \hi. 4Jollese ot Philedelpltie, 

••"* tla1!1ltlf ''• p.:t•ete1aow ot ehuts.trJ. Dr. J'tuaea Hutch1naon 

was proteeao'" ot •~•lli•trr ia the tlm.1 ., .• ,.,1 t7 of J?hiledelph.ia 

whiel P•·•1tl •a ~i' 'l'et.s.l .. aetl whea \he Ooll•s~ o·t Philadelpll1a 

•• ••1':••4 ·im:to tae ua1ve.~•t·:tf,. 1~ 
lf:he txt 8t "Ve~lle of c:htmi a-try \o aedi $ins wea not tully 

r•Gocn1setl 1 i this tiae. Thi 1 ~aay be brou.&b.t out or examining 
M In thia he says: 

":3ome'tih1ns 1U1st ba elid in tavo:r ot tht &41fmntegea o:r ab.aa1stry 

to me41e1ne, "'a.n4 its ut~nttulnesa to medical philosophy, a tbe 

people ot our country 1A s«u!leral ere strangers to tbe nature 

and obJ•otl of the eo1enee."' Rush laid an important toundetio :n-

one ot o)lem1oa.l edueGtioA. in AM rite. :se wrote a book, 

~zllabue ftt!. oour~:Ut· !! tectv••· eA Oh•aiatrz, in l77e. This 

1s tb' firai book ot thim k1n4 written by am AIS rican teaeher 

ant pu.bliabed tn this eouatry. l¢:r JtUY years this wee the 
' . . . . . . 15 only a;,ailablt Aarieaa t.ext-book in ebemistry. 

Upon tll• de•tl at Bu:toh1.m.so:o., PrieatlT was elooted to 
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the poa112J)fi 1 p·Jt~ohftstll~l·l\lp or chGttls·try et the Unive:rsi ty ot 

haaayt"tra·nia, •lJ.t: ftrt'tit·•«· Dr, 1.Blltus W60dhouae was later 

elee11ti~ lt ha• ll$tn sa1.4 at his tt:r1rt yeEu:--: a& 

.. lfe •••' 'o w~rc 1t1 tb: meal aQt deli vetoed e eon.r•• ot 
1eetu.Jre·• w:tttt I~Ptul't e,p.pl.euae. 11 al:ao•' the wllole or h1J 
~tJtme 118:8 levetei '" \bt e-ttuly ot chemistry, be ao.n:ste.ntly 
a4dh•4 to ttl• AWI.b·tr•. aal. vari \J, aa4 b:r1lliauoy ot h.ia . 
experhl8a,•~•·· Kls. eat.iftueies~t ••• unttG~4:ttut and n1• 1tyle 
••~a't.1~terlit&ll·7·· 1~tpr•·••1 ve. 

1&M& wo·o4llottae publ1ahed Tbe Yo;anJ, Oh!JI~&ts' Pocket 

OC!•R'•a1tPn 1D lfV'. !fhis 'book was c:u;,.mpoatd ot oYer one-hundred 

veried e·s.pe•1·••••• wlt:tA piGtllr•s er sppara\lis. It co•ptce·es 

Vtt't'1 tav•:r•"'lT w1 tll t'l• l& 'bortatfJry mantuil• ot today. It 11 

111(•1J that: 1h.ia 1• tae ti ret lleok ef 1 ts k:1Dd 1fr1 t teu1 by an 

AaeJtit.M~ll ea.« tu-l.l$l'H1Ul in tn11 eoutry. 8' 

Woo4tu,liee•a 1lteaob1ns oon•iated. besides reeitationa, 

ot lec\ures aa4 tXp$2!'·1aea1us 'be tort 1Ute elsse. "thompson in 

apeskiaa ct tn1a ,per1 oa. stlY• 1
18 ~cnem1atr,. a' th1s time did 

not poa.•••• a el~tgle EUlal7e 1 • wbioh oot:tld be eons ide rod as 

~van app:~Qaeb.1al to ee•uaf1,.. • I" 1a p:robeble that all ex

perimen\s we:re •~pl&illvd 1n tenae crt ilM '*phlogiston theory, n 

toun4e4 i7 ~Jtahl 111. 17'01.. W1llitma~at tars that Woodhouse was 

16 ll1amtt, f!A• ill• • P• '11. 

:!"1 well, 3.2.• oi t., P• G85. 

21 lilli11ms. ,l~a. oit .• 
li 
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the last ame:r10~ui prote:saor to explain b1s experim~tnts by 

pb.loa.i•·~om., !here ••••• 'to 'De soae disagreement on th1s au'b

Jeet to~ lai.tll •·•1•: 30 

. ..\ :fl !I 11 ia t.ate:t"tlt1q to n.ote that tile thought or 
~- ~~••ell a~oao~l. :rea.4t1ed tb1.• o·ou.ntry 'Very early and there 

· -~• he,.t t&t:te who dete:a:uiad 1 t. 

Ohief; . amoq taese ·was 1tulule loQ4hcnl!e, who had 
t•~•ct 1ib.e Qhemioel Sooi.&ty ot Philadelphia in 1192. This 
waa ---· tir•t ob.eaieal. acietertr 1a t~ w~rld. Aa te:r as een 
" leeraet, woo4house wea 1't$ ti:r$t p:res14ent. !his aoo1et1 
1S.'tt4 f;l&out eeveatEUIUl years. Its aembers ravored travo1e1er 's 
4.oe1~1ae .c:r ·eomb\ilstion. 

Pa11aflelpb.t.a was 'th.e oe~ter of ohtmioel •tudy in Al¥8rica 

fU14 lltoo.tku:rase ieoeme ike t•eolle:r ot teachers. upon the death 

ot woodJ3.olute ., Dr. cox• we.• appo1nttd in his p laee. He was e 

Tery )Jtlllltiiat <l•m9n•tratGro~~ ! report of the raoul ty in lSll 

resdt: 31 

Tat Oh$m:ioel apparJ~atua 1e,.'by tbe admission ot all 
who have i.ns.pected 1 t • unequaled in extent. 'Variety &n.d 
splendor. I~d1v1duala who h••• viait&d tbe schools ot 
Oeraal'lf, rr•••• anA Great. Britain egree in the statement 
tb.st t.hey have oowh.•:r•· aet with • .lflboratoey ao amply 
turnishe.t with all that 1SJ o.aleulated to illustrate the 
se1eaoe ot fl.bem1str1, as thet ot nr .• Here. 

A d•so:ription or Ba1'e'l laboratory is vary interesting. 

~s~d 1h31 quotes 11 1n tbe tGllowing manner: 

10 Jdpr ·r. sm1 th 1. Q~.~istz:z 19. ~me:r1o;t• D. Appleton 
end Qo~, ttew York 1 1914, P• !§, . 

31 ll1ll1&UJUI, .2.1• <tit •• P• 79. 
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T:he heerth* bah1.nd the table 1 is tb1rty~a1z raet 
4~•P• Oa tae lett, which 1a tc the aoutb • 1a a scullery 
eu;ppl1o4 with river wete:r by e. OO'Ilmun1oat1on with the p1pea 
J·roe$6•.1n1 frotl tbe pu'bl1o water wol'ks, an.c! turniabed with 
a. •1* aad a boiler. OTtr tbe soulle:ry ia a a:m~All room 
or a boat 1aeel'Vt teet. square, tuutd as a atu.<ly. In tront ar 
the ee\lllerr ettd .study are ilt&a oeaea tor eppar•tua. Oa 
t:a• 1!1•A' ot the hearth t'No othe~ e1m.1lar cuua;es • oM above 
,,._ other, mer be oba•ned. Beh1a4 t&• lower one ot these 
.i .. S· tile force :room, ehout tw.el1'·• teat aquare; a:nd aorth ot 
ta• tor1• roc.:un. are t•~ tire pro.of' room.• eouu.ni eating wi tb. 
eaea ot.,her1 eleYen feet 1qu1re eeoh; t.btl oue to:r a la.the, 
t• othtr ter e cer-penter's bt~teh, and. a Ttee bench. ne 
1nro lest antioned rooms~ are aurmount.e4 by g~o1neul erehes, 
1a order to ren4e~ them secure again.at tire; am;tl the whole 
aui t ot room.s whieh I have de,eeri lKut, tosetber w1 th the 

rth, ere ~uppcrtecl bJ Jevea. arches or m4uJon.ry about 
1WfJl'Ve teet eaeh 1n SJUUt. Over the ro:rge room 1s e store 
room- a .~ad oTer the lethe and. beneh :reoms, i.e one poom or 
about t,weatr '17 twelve teet. Ia \hia :rooa th.el"e ia a 
t1ae le'thle, and tools. 

!'be t~~Jpeett part1&lly visible to th• :rl1ht, 1• d1v-
14.ecl lay a tloo:r ini;o two apartaenta, l1gllte<l b7 t•ur 
wi~adow•·• !ht lower one is eaploy•d to hol4 s;alvanio 
apptUrt5lt1t.l, the upper oae tor ehelves, tu1d tablea, tor 
epperetul, eat act:tU~J.ta. net in ta~ly ••e. In trent ot 
the tlaor just alluded te. it a &llle:r.y tor v111 tora. 

fa.e eanopr over the .tu.uar1h 1a aearly oe"fered 
sh.al"f$1 to~ f.lpparatua, wll1eJl will be~~Ar &xpoa.u:re to a 1r 
a.rul dust., ••P'Hl1&llr 1111t. In 1he center ot the hearth 
11 a st~~~k or briok wo:rk to~ a blt:at turcaae, tli1e 'blaat 
llleins pro4uoe4 'by •ena ct a ·veey larae 'bellows si ttuated 
under oae ot the arohe.e supporting the hearth. The bel
lows art wrought by means ot the ltver npresented in the 
encraving., tu1d a rod des atnding troa 1 t thronAgh a o1 rou
ler opentna in tbe me.son.ry. 

There ere two other ataeke at briek work on the 
hearth •aeinat th• wall. Ia one 1n1are is a ceel e;rete 
whi eh beets a tle t &$nd be tb., in tllt otht r there ia 
s1xa1la:r e:rete tor heating 'two oireular I&Uld tbs • or an 
alembic. rn thJ, a ~;tc~tk there is l1kenv1se a powertu,l air 
tu:ruoe. Ia both ot the 1tacka last mentioned, there are 
evaporating ovens. 

'fhe le bon~ tory 1 s ted not 
or the grates alree:tdy mtntiont~d, but 

one rJr both 
1to"fea in the 
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~ rches beneath tht betrth, on.t ot tht.ut.e ie ·illcl uthut ia a 
chamber or. br1o1t work~ fhe ohember rece1 vea a supply ot 
fte$h air through a tlue terminating in an spe:rtare ia tlle 
external wall ot the bu1ldi.tl.l, and the air arter being 
heated paseee into the laboretory at !iftttn epertur•• • 
distributed over 1 sp!ot ot ·thirty teet. T•elve or theee 
apertures a:·e 1n trent or tht table, btilll rour 1aohea 
square •· oovered by punohecl shee\ iron. In the bel:rth 
there is one lar~&t aperture or abottt twelve by s1gbteen, 
oover•d by a cast i:ron plat• tull ot bole a, the reet are 
under the table. 81 tn•·•• msena the hot air 1e, at ita 
entrsnae, so muoh diluted with the a1r ot the :roc~m, that 
$IJ. unu.aually equstllt 'ttllpe:reture is p~·oducect, there beiaa 
rarely m.o:t~e than two degreea ot ratu:enhe1 t d.i.tte111.nce be
tween th~ temperature in the upper end in the lonr pert 
or the leotu:re room. There are saee a:Btller windows to 
the sou-th, besides those rttresentetl 1n the &lll:ravina. 
one ot these is in the upp•r eterr .• troa. wltioh tlrle rays 
ent.er at the square aperture 1m. the aeilin& O'ler th• 
table on tile :right. Besidts theae, •r• \he windows MP• 
:resented 1n the ena:ra'Y1ng back of the hsar1h, aud tour 
others 1n the apertments to the nor'th ot the gellery. 
All the windows havt ahu.ttere, ao octu1t:rwuet•t1 •·• 1o be 
closed and opeaed wi ih tao1l1ty. !hcee wb1cl btlcq to 
tb.a prlno1petl w1ndo1UJ ere hun& l'i th t'·ligbta • so that they 
asoe.nd aa soon aa loi'.>Jiu&ne·4, and wben 1he liaht 11 ap1n 
to be ndmi ttedt are eas117 pulltd down •r oor<is and fasten
ed. In addi t1on to 'tht ataGafu!atioA el~eeuty mentioned, 
there is a l~rge trreaular room under the tloo~ or the 

·lecture room en the easterA aide. !his is used ee a 
plaae to stow a .n~ber or cu~tirous e.nd wtsig,htly articles 
which are, ne"fertl:u~less • ot a u1ure to be ver7 usetul at 
times~ Also tor such pu.rposea. end tor oontatn1fli tuel, 
th~r$ is m epee1oua cellar ua4er 'the J.e otu:re room sad 
le bo:ratoey. 

It is interesting to note that Bare tl~.&ht \bet ac14 

properties ne'V'ti:f ap,peer in the absence of weter, au.d that 

this fluid .0 r i te elements are most entitled to b., oonaide:re4 

as the aciditying principle; but that probe bly 1 t dote ntrt 

exist in ec1da es weter, but 11 decomposed when added to thea, 

the particles of hydrogtn and ox:rsen by thtir di:fte:rent 
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pola.:riti•• "aking oppca1 \e 81des or tbose compos1na the base. S3 

.at'tier Beajamta Sill1.aa found b$ was to te•elt ohea1stey 

ia Tale a• weat to \he Uni"rera1t1 or Pennsylv~n.ie to etu4:r 

ohttaiatry ur;AeJ' loodhouee. :~illiattUl wie one of the meet in-

tlueatial ••n in piq aad developing the choJttietcy cur:ricu-

lua 41a lite. In ape&ki.D~ ot ats opportua1ties to'F 

ro:JJ/Wti!!J~~LOC,lGl 1apJtO~IU18&t at tbe Un1"fctre1 ty or P;~IU).liS·JlVenia t 

.,36 
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l•ct-.res on eheJlietry by Dr- J:atttes 1oodho11;:1ee 
toBatHi a part or the oo~rse ot medtoel :tna1:ruct1on 1A the 
-~!!i., ...... cel Sobool ot Pb1lt~delphia. fbese wore g;t111en in a 
aull bu.i:ldiAc ia douth roul'th ~tl'eet, oppoai te to the . 
S't•i~Rcuae Yarct. ,abo:ve, over the laboratory, ••• the 
Anatioll.icrel Iiall. .Neither ot 'beae estaelisiultutta was 

l to the t11sa1 tv IU'ltl iaporia.nct or 'ihe He41ee.l 
__ ......... _, ..... , alii the aoc011m(n1at1ona in bOoth ••re li~;itei; the 
lea\n.tr..,.l?ODma were no' ca.peoioa& «taot4ah for m~l'e tban one 

Ql' ooe lU.UlG re4 a 84 two D 'tJ !'llp.1ll 1 &llcclt t-iNt lUi 8 
• great 4•tie1tA07 or extre rooa tor the wor~k, 'hiub. wes 
liai'le4 \o a tew Cl!)sete. The .ohaRJioal leeturaa were 

ae • who bad. a a yet ••en rew ebeul~eel exper• 
1aea\a. "r'nc··ui1u!l petrro~Z~Md b7 Dr. wo.od.bouse were velU!tble, 

teat, llfi th 1 ts p:root, we.e an t!UHJ.lJ-181 ti on 
to • -rhs apparatus ••• huable •. but 1 t ea•••red to ex:-
ll1b1't ·~ of tAe ao1t iaportent tects i~a the ee1ence; 

our instructor deliab,•d., althouah he ii4 not excel, 
in the per:t'oraenoe or t:Xpt:rimentt. He hed no proper· 
aasiett~nt. and the 1r0rk was imperteotly do.ne; uut atill 
1 t we a a treasure to me. uur PrQte~u~or bed not th~ girt 
of a luoid. mind, not or hi,;h reaso.ning power$. nor, or a 
tluent 4iotion; still. we could unc!eratend him; e.n~ soon 

to iuterpret phenome.ua tor mys•lt and to ent1c1pete 
the ti o:na. • • 

• • • His lectures were quite tree from any moral 
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'tM)a:riJ~«, aor, •• ta:rss I l"em~~J.ber. did he e:111er make u~e 
or aay ot the taota :revealed bJ' oheai a try, ta 1llustra te 
tbe oha:re ot the Greater as eue'tn 1n his works. • • 
I elo\114 aGd Pespeotin.a his lectures. tba t they we:re brief. 

•••J'Gll7 ooeup:ted a tourth or e tntrd or the hour in 
reeap1'tu1a'1as the eubjeet ot the prece41ng leoture, and 
'ihllJ Jie a4'ftneoa a.t tlw rete of ebout rox-ty or torty-five 
a1au•~·•• ia a Clay. 

At 1iae eG~B~.•a•waeat ot my first course w1th him, in 
, b,e bad. jue'\ retu:r.nea fro·• LOndon, wher• he had been 

11ith uevy eut other eminent men. Be brought With him a 
iJBl'fea1o battery o.t On1iekshand •s construction ,-•the t1~ra1 
that I had ever aeen,--but as it oon'ta1ned only fifty pairs 
of pletea, 11 p:rcduoea little etteet. n:r. woodhol:tee atteap~
e4 to exhibit tbe exo1ting •trecte ot navy•s nitrous oxide, 
l)ut ta1let tor waat or Btift1e1ent cruent.ty of gas~ al'l;d tb• 
tulMla were too •rrow tor eoafortable. respiretion. He did 
not a4ve~ to 1hfluJ• tacrta. but was 1nelined to treat the 
auppoaet disooverr as en illusion. I had afterwards, at 

Bl~••, an oppor-tua:l ty to p!'ove that the:re ·•a• ·no m.1s
'talte, and tha-t Da'Y7 had not oYernted the exhilarating 
eft•o1e ot the wben reapi.l'IH~ coa:ven1sntly and itt pro-

quaDtt,iea,--three or rou:r quarts to !i person ot 
eise t iahaled ihroush r1 wide tube. An amusing 

oecunenoe aappeaed one day in the laboratory. Hydrosen 
• a \he aultjeot, an4 1 ts rel&1i1on to life. 1t wea 

stated the\ aa animal ooatiDe4 in it 1rould die; amd e 
11 vine •, tor tbe experimsnt s immersed in the bydrs .... 

a th Wbicb a bell•e;lase w.,s tilled. The hen ga$p-
e , , au:ad le,- still. "There, gentle~aen.""' se1d tte 
Professor, ~you aee she is dead;• but n~ sooner hed the 
•orda pasaed his lips,, thaa the htu!l with a strueuJle ovel'
turnad the bell-glass, end with a loud saream flew aoross 
the rooa. tlapp1ng "h• heads of th~ 3tudetns with her wing•, 

le they were convulsed w1"th laughter. *!he same thing 
ai&ht •• occurred to any one wbo bed inoeuti ously omitted 
to state thet this gae is no\ po18onoua, like earbonie 
so14, but kills; like w5t&r, by auf:f'ocat1on. 

From tbe toregoill8 the nature of the instruction ot the 

period may be thered.. In spe~killl ot the nature or the in-

struction and of chemistry in general,. S1ll1mf.:.\n continues: 

••• The chemistry of tba t period--the t of my 
atten,danae on the lectures or Dr. flood.housa) mora than 
halt a eentury ego--had not ettained the precision which 
1t now naa. The modern doctrine of definite proportions 



or •t•lval:ent, p:P:$JO.r~tt&t ••• thea oaly 1:te11mnlag to ··be 
tU14eretood; .·lAB <IWbill.il!li p:roportions ot bod1•a W8H 
lt~l.ere111 e.1'1•n l.a eeat·•t1•al &llnfbera • ~tlld t'b.tla 1he ••• 
err w•u• burdened• •n4 wita 11.\tle aat1ataot1on. The mod
•rn •~lra:ta ot ••1•1111 bo4tea wae tben hardily Hgua. 
Gal.vaa1em ud tatt.,eil tw$k:tae4 IU.rope, and pro@:re1ua had been. 
•~,a•. t,twards those 1ntt:restin& dfvelctpm.ents wh1oh have till• 
tl l~t wo:rld w1ta eataaithaen\J but tbt1r era wtut ae"Verel 
yea·r•·,.lt•t·alfifi we ._, a~t.,; .thet"'efora. impute to a Pt-Oftnusor 
o:r taet ptrlod 'the det1t1fulo1ea whieh belonse4 to that 

.. l!tllife o•t 'ibi1 e··~te~.aoe:. 

!'he Jlrteedin;J quotations eene to <hu.sor1b& the nature ot the 

ehem1strr course at tht Univeretty or PeJl'CU1JlTSn1a •• well ae 

tbat ot show1mg the typ.e ot training to which the tira't professor 

or ohem1$tl'r et Yale wee eubJeote4. 

v~rf1A1a. !'here •ee!ui to be somt· d1tferenoe of opinicll 

a; to the litlture .ot .:n:uaeJ lf~d1son's pro:reasorsbip at Villitua en4 

~r,y. ~1ll1ams55 saym that the first protessor ot cbe•1stry out

side tb' medicel rstbool eppesra to have been flt. Rev. J"smee 

Madison. Be gees oa to sa:r 'thtlt chemistry seems to 'Ve been 

his only subJ•ct ~nd e rteJ- thirtrr~ara the reeord.a show ths 

:next cht:r to be Dr. J"amea Hotctan, protttu~Jo:r ot" neturel _phil· 

O$OphJ and eh•mi~ttJ• 1n o~~posin£ poi~t or view 1a that ot Lyr~an 

c. Jtell!'el.l56 who :~tatee the t tvt:o. thoush records at· William aad 

)l~e ry co11e1e n:re in.eon:lpleto thtJ 1n41 eate that chem1 st ry was 

teugh.t there ts early es 17'14 by B1thop •on !'ho •• 

rt of 

35 ·w1111 ar1rus, ,22.• cit •, P • 

31 lenl.l, .21• gi~. • pp. 679·60. 
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this cotll'ae in aetu.ral )hilosophf• JfeW'tll 11v·•• as e-.ttelut• 

ot this• c,ertain no.te1 takea or la41.au.la•a atude~ata which abew 

the t lecturee oa. ··eh.•m1aiJ7 •ere a par1i ~:t the coaree 1a m.e,\lral 

phlloaopbr. 

'fhfl .. turt:tae ·:r d~eY•lopmenta ot Oh4ua1atey at William and 

Mary a.rt Ot AO tu:r1ll:Uil' 11&n1ti~IJU1UI '0 this •ttUllJ. 

••••aeb.ltsetts. !llua tar ekeaistrr has 'Mtn 1atredu.ee4 

11 • eepara-te etlbjeet in t~• collesea taroush tae msdl1ea1 aehools. 

tikewtae, a mefl11oll aoheol whic.h iucltuled ill 1 ta teatthina at•:rt 

e pJreftllsor ot ohetltstrr aad materia aedica ne O&>enet in lVS3 

ia ~eai:ri4ce. Ae~:on Dexter was tbe ti:rat 'to held th1a poa1tion. 

Ria reeo:rl Mtma to 'be ot 1llportaace ia 1hl t threttea hta iatluenoe 

MaJ•r lillisa Irving in 1'91 'ie'tueath~•4 one 'ho'4sUld pentads to 

endow a el1&1r in Benard oslle4 the Erving Pro:reaaorsbip of 

Chemistry sAd Materia Med1 em. !hi a wes tbe tirat or 1 te kind 

1n America. 
1

' In 1809, D;r. John Gorham was appointed to till 

the Erving professorship of chemistry and materia mediae. Bis 

work exerted 1 graat intluenoe on the chemistry couree of study 

when it was struggling for reeosn1t1on as • separate subJect in 
38 the educEJ tion.t!tl inlti tutions. 

Dr. Sohn webster -.sa appointed p:rotesaor ot ohem1at];7 

in both the .me41cal school and the oolle~~· in 1827 • The nature 
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at tlile •~u.rst iA tcb.em.lstrJ 1». tho•• 4•ya ••1 be 1Df•r:red t~ 

1lle d•ao:r,1piio:.l!l ct oae ot b.ia loeture oouraea la tllt eollece. ~9 

le ••'• tkbe o11U!II two or 'tll:lr•e eb.em1c•l leotu:rea, 
wbi c.h were '1.\rouaht to e sudden end br b1a eho• experiment 
ealle.t~ !bt: l'tl4te - .. ~It larc• &tap or S\\fl&r and potassi\lll · 
ehl.or•te pi •, o, a sl1h ot soapstone. after he bad 
li&ll't,td 11 with a ,_.op ot sulphul'ie ae14, ke ••~•4 hill• 
'eelt iy d.odgina out. ot the rocm. and in a vt~rry tew au1conda 
a"l.;L t~• JAtmr\lera ot 'iU elltut toua.d themaelvtuJ obl1gt4 to 
Jump out or the window. 

'fk,t .taei 'that chemistry was tauslllt in 'tlli~s sauer at$• 

atarJ..r taree•fourtas ~ ot. a ••·a't.u17 tn the eolles•• ahowa tact 

1 t ••• a~rt &,rtatlr toa\t~l, .. : JJ.1tie.a·a&14 tot 1& trnt• th,e· 

tt~Hlllelia« ot c.ltemtstry t:a He:rvar' oollece heul b••••• extiaot. 

Je,.,lte~'• •"Q.Qcuuu•o:r, lcaiea p, Cooke. w.rougD' MD.¥ nvollttioa

arr ekans•• ead he belpet pl~<ot elAEn~tiatrr on a par ·Jfi 'ill tile 
40 oaaei"'al ·~•41ea. Thi.s pe.riie~u.lar phase 11111 se takea up 

in Q)Ulpter IY• 

lt'•~ Je:r&el• Dr, Jo·hn Maolea.n wes appointed t1ret pro-. 

reasor ot ehem.1stl'y and u tural hiato:rr at the college or Mew 

;rsrsey-- now Princeton-• ill 1795. The :rece:rds ~rrveile ble ia

dieste thlt &.e .not oaly tausht tlae ches1stry ot Lavoisier but 

deteaded 1 't viso:rously. 41 He was a pbya1o1am. end &leo prae

ticet au•d1o1ne. Bttore hi I appointment to the teov.l t7 or il.1s 

39 Rutu.s Phillips Willitlll 1 ntfhe Planti of Chemistry 
in .Amari ca.," School St1enoe, 2; 140, , 1902 • 

40 . Loc. oit. -·-
41 lftrwe, 11, .22.. .!!l· , p. eeo. 



collaae ht J&l 1nT1te4 to li'te aeveral leetu:r,ta on onealet%7• 

He ••d• GUcb an .1aprtHut1oa tha'b ae •• eleote4 'o teeoa. At 

t1rst .... fteltl 1llowe4 to oon~1nue to prevtice at1o1ne,. but 1a 

1'717 11 ordtrtt. t1lat tbemist:ey ax:ui Datural hietory be taught 

ee bree~da•• o~ !l•t111rtl p:l~loao,phy. From thia time on 1\taalean 

s•v• hi a. wl\ole t1ae to the tollEHI•· ' 1 

:tf•w HhRlhire. Lectures were 11 ven in ohem1strt in the 

4tpartment ot' mediei.t~e ot Dartmouth in 1'98. Lyman ~palding 

e:ssam'blecl the ohemical apparatus end delivered the t1rat course 

ot leetures in ehe111strt at Dartmouth. There was no eatablisked 

ob1r ot ebena1sttT until lS!O.· In 1.827 Beajem1n Bale wea ap

po1n'to4~ p:rCJtesso:r or ene•1atry an4 ldneraloQ, but loat it 

eom:e time later over .rtl1g1ou• m;tttera. Oae can t ea in~ 

sight into the conditiorua of 1c1enoe in this eohaol at th1• 

til'le b7 readin.c bia l"ale,d1cto:rr letter to the irusteee on tbe 
43 

los a of his protessorah1p. In 1 t he aaye: . 

It is a remarkable teet thai there is not one me~ 
ber ot your boarti whr:uua pu:reJui t1 in lite lead him to any 
a cquain.tence with phrsi 011 studies • an4 1 presume the 
1mportanoe absolute and :relat11'e ot suob. atudiee is view· 
e4 b7 you es it etoo4 1n American eollegee troa thirt7 to 
t1ttr years ego 11hen you were undersrat\uates. And your 
oollese feels the etteot ot th1e det1o1eno:y. It haa not 
tek•n a seitntifio periodieal, ao r aa I know, tor half 
a century. 'fb.e few tb.at ba'Yt orept iAto your library rou 
owe to the charity ot a pamphlet society wh1 cb, tnroush 

42 ·w11111ms, S!ll• oi t. • p. 143. 

4 3 I bi i • , p. l4 6 • -



,. 
the 1atluenee ot the l& tt ·prot• suu:>r Dana •. amons 1 t s other 
perio41oala 'tlo .... ok. oa. e tue:rte:rlJ J9_urna~ 2!_ oaienc•,. sru\ a"t 
1\a .dtu•·•••• boqu4uathe fis eo leat1on tt? your !f6ra.rr. 
Si .. ·. noe 1 ts d. ••.· ,h, .·. no r.apo.rt ot. the. pro. ere· ... ··· •.·.• ... . ·"t eo. 1•.··· nee t1nda 1,.,, war wi "lain .-our walla. save th• J'ournel ot Professor 
11lliun, taken b7 the two respeotebie' sdcreties amoas the 
stu4ae'•· • " ·A tew yeara 110- no pro-w111on was made tor 
eb.e:mteal ltteturee -to. oollege elaasea, end aembera ot the 
bi~ehtlr olasat• were in the lu\bi t ot mak1~ a oontr~ot 
annuallr wi\h mr leeturea. · 

Before Hale'• timte, stniort "·ere allowed to attend lec

turer~ oa ehea1etrJ" ancl autQnlf on payment of tour dollers per 

yesr 1 aa4 Ju.Uo~• tW() 4oll&:rs. Later ju.niora and aeniora 

attealel toun·&ea <t>r titt•ell week$ ot dailY leetures wb1oh Dltl.e 

deli v•:re4 t& 'ti.he, ,•aetl1,ea." Be also u4 five or a1x weolta o't 

4eilJ re e1 ta t,1oaa w1 t:tl iu ju.aior ele•• 1 and asvt to "~&he Wldtr .... 

an411?4tes a eouae ot thj.r1y leeturtul pe:r rear.
44 

Ooi)J)tt.ti(lut. The introduction ot ohem.iat:ry 1n Yale Wllt • 

muoh later than it was iJl. the toresoine oolle s;es be ce usa 1 t 

oa:me 1m. Yilt aot as aa adjWlot to medicine. J'or this reason 

it dtd not 111n t ttroaghold in Yale until the nineteenth 

century. 
aeeause the 1ntrodue\1oa ot chemistry in Tale presents 

an excellent typical picture of the development of thil: aub

jeot, a detliled atud:y will be made of this 1tur.t1 tution. !'he 

si tuationa an<l developments to bt presented are typioel of' 

other 1natitutiona at that time, of oourse, to a limited extent. 

44 Ibid.' P• 147. 
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.rem.:Jturaa ~tllla••• ··a ar&4tate e>f Tale, waa the first 

Plr-Cft.IIQ .. •t el\emis\11' 1a tkie ttll·l»se, :ae was tppo1nt.e4 in 

lJtOI ••' eeat1.aaetl \o, t:tt·nte· tile chutlea or tllis poattiea 
~ ' ;;,, 

ua1i1l 1111. In n1 ''A& •t ·ala ••tt a a • atudent at Tale, 

S'1lllatl. pa .. l&tl,'.:,ll,: •••r ltti ptetufe · ~t ''* tetatlti 't1 cas ot aaienoe ,r ~ 

I 

'•~&u;dtiaa 1a Tala·•• l:litat '*••• !e ••r•,'• 
Ia the fint e,e&t••r ot Yale oollec•, e. ainsle r~oblll waa 

eppi!O'p .. rtait4 1~ ap;paratua 1a plJstoa. It w·e1 iA the olt 
eollese • ae c·orul lett, :aorth.eflat corne :r, aew le>. f>6. Ii was 
pa peret en ike we lle; th.e tloor was sante d., t!ln4 the w1A4ow
shuttara were always kept cloeed exoept when v1s1 tors or 
a\u4eata ••r• 1!1.1toauee!i- t?·A•Pe •• aa air or .my~ttery •
bo·ut the rooa. •uui · we entertd 1 t with awe, inoreasintl to 
aHl1t.lJ'a:t1oa attt:r •• Mil seea t~oaeth:la& ot 'tihe appars1nta 
end the experiments. There was an. e1r-p:ump; an eleo.trical 
me elatae ot 'h• tJ11a4e~ term~. • Wli rlia.c ,. 'lle 1 • tele• 
su~ope or medium. size, end some. ot amallt:r dimensions; a 
,aa4rtA' ., a eat ot &O·dtl.a tor 1ll1iatlfet.1l'11 t:ae aeoltaaioal 
po. 'IHltrs. • .. eonfierusins t. ou.ntain with jet a d •emu, e. theodo.li te, 
ead a ••ct• la.Ateta•·•a• wonAe• or Diihitl .. " '!l1eae were 
the principal tnstrum.fUJ.ts; the1 were ot conaidereble •elue: 
'thtt aentt 1o tapelft Te-lu:eblt 1aromae11on, e!l4 to ea-
la 1"8tl the student a' knowledse ot the ms terial world. 
ahoul4 net aow uad.e:rval.ue the aemtal cu;ltuH • aad oerta.nly 
the discipline, ot the ti~st century in Tale college. • .. 

Duriag m.r novitiate, chemistry was ac~roely ever 
naae4. I well :reme•t•t wlaan I ne:e1 ved •1 earliest im
pressions 1n. :relstioa to ahemiatry. Profe1Js.or Josiah 
Ue1ga.-1,94 t0 l80l••4elivt~e4 leet•rea on nature! phil
ottH>phy from the pulp1 t ot the oollege Ob.apel. He was e 
aet.a.tleun of a::reat 1ntell1gcutte, &ftd b.ad reed Ohaptal, 
Le:vo1Jie:r, and other chtmioel writers or the French school. 
r:rom these • and p• rhe ps otber s ou:roas 1 he oc<uuaiont lly in-. 
troduaed chemioel t0cts and pr1no1plea in aommoA with those 
ot na:tural philosophy. I h••·r4 from hia (Ae"t. 16 and 16) 
that wa ttr eonta 1JUI a sreet t.uru:nurt ot h•a t whi oh <ioes not 
m.aite tae water ••1 hotter ~o tbt 'teuob or to 1be thsrmo
mettr; that th1a beat tat·s oui ot the water when it 
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t:reesea, aa.d •"i-ll. 'tb,e treti1A& wtr1el' 11 no1 wa:r.ed by to 
•seap1BI hea-t, .except when the 11ete:r bas been cooled o.elc;)lf 
tke .fretzla&•Joil\1 hlitore rreesiaa; theut, when 1 t ao'tually 
fH~•••• t.he '·•mpere.tu~• riet• io 31°; an.4 tb.a't ell thia · 
bet t IUltt b>t ~••"•"o.rbed iJ ilte 1oe when 1 t mel ta, an<i then 
'l•oomea lata~t, •• it 1\ were ext1agu.1ehed, but 1s asaiA 
to ••••P• wl\ftu tit 1te m.elts eaew., Thie eppeere4 to me 
Yery turpr1•1ns; ea4 still more aurton.iahing did it sppeer 
tl•t te,,tll ,.,,,, Ga~;:t.not ae J&A4• an7 ho1ter b7 ursine 
tke tire. eur1os1't7 HiD.I awatteDed, I opened an en.oy-
o:Lote41a, •~• i·bt;re :reaul 'kat ltell.Golul we:re intlated by 
ea 1ntleaable ps obtained. from water; and I looked w1 th 
1a,eate 1n\eHat et the figures representing the appaMtua, 
by mee.r.t.s ot whick steam, made to paaus through an 1gn1 te4 
gun·bsr:rel., oame ctut .iatltml!lable pe .at t.l:u.t other end ot 
t.he t~ubt. .... ., 

!bla ttaa l~l.liaan•a Of;e.qroua4 tor ohemietry whea he 

ar•d-tei fJlQll t1lt. ie u' settled GlA the lesal p,-otcuua1on 

tor a lite work, Pf'etidtnt Dwicht ••• the greet so1ent1fio 

poau.r1 &1.1.1 t1cu; :1n. h1a aad p·ere\ie4tul !Ua ta· &1~• u.p law anA 

aooep' the r.t4!nl'll.7 arett.e4 oaai:r o,t ·OI:•m•tl7 arul natural ht•

tory. In or4e.J to prtpare aiuelt tel' ih1t poai'tiOJt, 81111-

m«ll wen1i to P&1latel)h1e. la· lS03 "o •\u.dly u.nde!" too·d}u~us•. 

The DJlture ot his exptrienoes there aa been etated· previously 

in <.U'lD.;oeetioa wi ta \be ~U .. sc\lstioa of •·•~oa\i:on in ollea1at:ry 

i.n PEu:tBIYlVIU\1&. Tbe lleXt r••r ht •s•n a otur1ng to the 

students ill Yale Oolaae.. In aptak1ng Qt hi a ti ret lecture 
4& 

he sayer 
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lieo\tt)!e, tiM I bel1t'fe 1,11 1ae •ulae room, UAtil the aenior 
e,l•••, retlre,,4, in lulr. prepa:ttatory to 'tha1r OOIIllenoeMtnt 
la s,•p,\a~tber. • • Oll the 4t!l or apr11, 1&04, I commenced 
a oou-ra1e' ot tutr as a l.fH)turer and protesaor 1 n wh 1 oh I 
•~• aut\aiu4 clur1q t1tty-one rears. • • • 

aembe~ !ot tbe el••• ot l804 who heard Silltmen•s 

t1r•t la.et•~••t 1)1ttuNs tht natur,e of his 1each1ns aetboda c4 

tae aatu:re ot ''- ae1ence, wiea be t&'l\tCh$., !ht member of this 

class o.t 180' wri tea: 49 

••• I do m.ot recollect wbe'ther or not I went to 
h1a tir1t le&~.ture prepered to take aot•ut ot 1t. But I 
tbiat I rem.•H~ber the- 1ntrod.uotory accu1tenee ot 1 t, ~etinly ·•tt• soionoe that ••• to be tbt subject or hia ootlrse J-
'':Onemtatry is the aoienoe thtt t:reat.a o:r tho chanaes that 
•~• ett•et.e4 1n material bo41tl cr au.bstancea by light, 
hee t • aa4 mixttu?e." 

JIJ' 1apresa1on now is, thtt ho 414 not read his lec-
1i'UJreiJ •o that h1a 1aatruct1ol);l were aot etrmoloctoallr 
lectures Olr readings. but free, tluta' talks, p·repa.re,4 tor 
e¥144Ultl.7 with eare, e.o.4 4el1Tel1H1 1a a atyle, •• eoae 
woult ear, rathe;r oraa1t fQr 1 t'tl'iatl7 se1eat1:t1o lis• 
course. 8eTer,e aad seaa1t1ve eri 'iea miaht so ao, ta:t" aa 
to aey that there ns u b.is style ot leetur1ng • alipt 
atteetatit··• ot the exquisite; wi.ile ·otherl wo,ulil sey •nay, 
but a yery ~tural elesance." 

In his demonstrattve experi.aents he ••• always suo..
c•aatul, ant in all hie lltnipulatioaa there 1taa untrormly 
1 g:reae · aad nicety that wae plENUU!tnt to those or us whose 
ideal1 tz had begun to be developsd. 

Hit elocution wee dietinct, aomet1aes rather. too 
rapid tor those or us who were slow ot appHhensicll, . but 
it seemed to 10 so teat beaeuse he tesred there •ouldn't 
lie time enough ro:r it all to get ou1-•there was eo auch ot 
it-·betore the oloct would strike and shut tht rde in. 

It wtut, I think • in lS29, 'thlt, 1 t the request ot 
the· first as!ociatioa tor a cou:rae ot popular leoturea in 
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on, I called upon Yr. !!1111man to solicit from bilt't s 
ao.r,ae ot' lectures in that ei ty. A a to bia~ acu.t,n:ar 1n that 

. • I .oould see in :i.t bl.tt 11ttl• obengt. It seemed $l-
1dent1osl w1 tb •h•1 it w~lts "When I tirat heerd hin1. 

or. tor'1o '"es 17·e'fheps rather mort •evere, but 
:ri-.ats wen equally sr.e.oetul,. &Ai• or old, equally 

lnlocelstul. t, under certain combinetions 
, ae 4 WO\ild come to p& ~us. al-•:rs did eome 
n8 ea 1 lecturer a true propbet, eho-.ing tull 

ot h1a subject,. aDd beaeuae ot tb.at knowlede;e 
iot tbt: t would realllt rrom stated 

ctures • Silliman says or bituielt: 48 

aa I could judge, the impreasion on my 
tbe ia.ati tuti on tu1d on the publ.1 o we a favora 'bl.$. 

te were prttpared 11itb ~r~u\t os.:re, end e . 
•• a very rare ooeurrenao. .al tnoug}l manu•criwts 

:fttll:r wr1 out ley bef~I'$ l'fiA, I soon begun to speak 
'tbout N , atul roun.a •1 own feel ins; tree:r tAaa easter, 

'h8 audienoe more iatereated. I alw~ya, t1owever, pre
pare4 tbe JMtter ot the lecture tllol"'U~hl.T, •ncl tberet'ore 
a't'o14ed eaoarreA~siUIUlt in the delivery. !vea w11n my im

lia1 tel eoq_u.iro.meats I •-• eaoou.race:\1. to pro
r·eeolleo._ift« other. remark• which I kfll~r4 from ur. 

Bei.Jll: complimented 'upon hitS numerous, disoov
repliecl "e this eftact:•""'t~I aubj&ete4 whatever 

to the a~t1on ot fi:re or various .chem1eiil 
the re1u.lt w·as c:ttG.n. tor1HUUAte in p:re5fUiting 
eovery. In teecll1ng, :t herwe elways found 

beat ••1 to learn ta to teaon. 'trnen you will be 
eure you subject well, and r could elweys keep 
a pupils. 'fhtua while I •n:ut tee Cll$r, ! wes e. till 
il~ore a. 

ined 613 to the nature ot the 

instruction by exem1n1ng perts of a letter 

trom Professor ney to Benjamin 3illimen in 1804 • In part 1 t 

48 Ibid., pp. 12?-29. --
pp. 117-18. 



. • .. ·• l o~t m:ueb ohl d to ~ro·u tor :1our plen 
l•otl/lre•.-. •• ta:r ea. you haYs alrea4ilr a rranaed~ them.. AI 
f.~., nryselt, J . :,"}f hnv·lns wr:t t·ten my f1ftb e , T. 
a:e-.t .Q, 1il'i·t1e~ fl1 ti rs1, Uti . .Plt•be ltly 411\ell fl·0\1 tb11 
ltll\l& tl !rt'h present O!'),.~ rae of :t ~1 ,:)tl oe 311 p eJ .. l 
'he ette&\iG>A wl:\lcl .my health 1rill all.o• me to pay to the 

• . . p:ri noi.p,!•:l ohjeot at 1e to co l.leot. ~a'! 
l·~r•ll.ltf.t tie ••·~ tt~po:tr\aat 1Jl a course or phil-
·~aQpby:. l so ~QA:t riva the ru~·11ne sa to ot.: to the 
·IIJ~ .. :et•at:o ,,_., these:, ~l:a t11 re<Jltat1oas, to the or ol~• • 
tiQ;4 •' ,. tl!l.e t>r•a•rve tb•m fut.u:re e. t teke 
lhe •even~ t:r&l!Utbes ll·Ml'lJ 1a the o:rter la. wh.ioll they •~• 
ot.~.nae<l 'la lat1elit•s Pl.ilo•opby. I ecAsnlt the .. ••:r1oue 
a\i\hors .. E).n tbe -bjeat, oeleot whet ie rticulerly 1Dtt~r-
eat1na &Clll ucn, .and it m1 o•». lltOdle •uac••t• fU\Ytbiac 
J'ea1i&a, I put all upon pepttr atfttl .. th:ro-.· it into for• aoat-
w-b$ t 3.lka 'tJhEl llk•···•toa ot a leev.:r·e. Thie I carry to r.• 
t·t•tton. ·tttld, •: o.enL.rgtmenfs •• oua~:r on the 
fO'·til,i:O~h 'ret4li.l 1t to t,be olaas.. Ia atti t!oa to ~.J!).·dl••• 
ree:\te:t.tona; t pr"opoa.e .:t:re:qutult.ly p:roblas in pbi·i>Ottophy 
w~1th require a J~Jthelllt1Dal eol.utiom.. ?he Whioh 
a ra handed ia by the ot tho c leas , I e:a!ul1ne end 
oo:r:ract:• 'f:bla, 11·ttls as atrr &'IM\t 1 11 all that I •• 
4.o1as at p;tes4Uli.. •• to :t 1tttent to !cf he:reatt•r, I 
otlA say -very 11 ttl6,,, I intmut 1o to wba t I oau; but ay 
healtb is •neb 1111 t I terra n.o v•J~t, Us tarat aa4 txtensive 
projeotfi~• Tllc nourso whieh I k~tw liJe~ I. &ball prob~t.bly 
oomt1a.ttt tlrro·ucl:l aext ~·••· fke 't;Wllle't" w111 be pertly or 
waolly oecru.p?ieii 'It th t~xperiaeata,. "'ttt:r O:om£Mnce~tullt, 1 i 
is pos$ibl:e I, aey b&~&1a to· ~•d leotU'Jl'ee in tlle ohspel. • • 

Beto:re ttil.l.tmtut ttai ott.1o1ai1.7 eppo1a:t~ut 'io the oh&1r 

ot chitmistry, 1he eo!'po~ats&•a ot Y•l• colas• erected a build• 

in& wh1tk wes eelled 'a• LJeEUllt. It ••• purposed to heve a 

laboratory im. out !'OGa et 111s bu1141ag.. A 4eieiled 4escr1:p

tio:n ot this lab<aratory ia &iv•n 1.a Ohepter IV. In 1804 the 

.new laboratory reoetvet\ the tllll thst ••• to uate in 

septembtr, l605. I.n speaking ot tbit, lli~tu1u1 au1ya: 50 

50 Ibid., PP• l2ll-l'?. -
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• • • The 'Very lim1 teel app·lr~ttu.a we a somewhe t •x· 
tudet\ and embellished by eeverel chemical in:atrumen ts 
wb.:teb. I. tound in a olrJaet 1n the old philosophiael chamber·, 
and whi oh, as I understood • bttd. been brought out from 
toadoa, in the time ot Preaiclenrt ati.lea, by the late Pres-

. 1den.t l'bene:~er r1 tell. • • There were several very beautitul 
l•• .... tlatska, \fi th aignoid tub•• gl'·cun4 into thea. t:rbe re 
was also a Jooth ts mt:Aoh1.ne for 1mpregnet1ng water •1 th 
e·arb·oai,, aeid t~as, end a oollGetion or glass tubes. I 
ueuut also some of the 6lats bella from the philoaophioal 
apparatus; and, aa 117 auditnoe were novice a, prob• bly- the . 
appa~ar&lUhl ot tse appara\u. .• -~· rer~peotable. I l'fHlO~lSH1~ed.. 
al.a~o, a remark which I heerd .ur. Priestley met:e, Mm.ely, 
tAt\ t 11'1 th florence flasks ( oleene4 by sand and as.hes) . and 
plenty or &lee a tubes, via u, botil••, end oork:s, a tapor-
1tJ& iron rod to· t>• heated and uae! as a oerk'bor"er, ani a 
taw live ooale with which to bend the tubes, e good veriety 
ef apparatus ·micht be titted up. some gunberrels e.lao, he 
aa14, would be o:t much eervi oe; au4 I had urour;ht from 
Phi ladelph1a en old blecksmi th '' furnace; whi ob served for 
th• heating ot the iron tubes ••• 

At that time there wel"e vf!ry few chemical 1nstru• 
aents· or sl••• to be obta1n.•4 1n thta country. I ha4 
picked up a few glsss retort• in Philadelphia, end I made 
applioet1on to. ltr. vather, a man.u.taeture:r ot glass in. 
East rtto:rd, a taw ye rs ~ te r, to ma Lee some tor me • on 
statinc my w1ab, he said be he4 ne'Ver aeen a retort, but 
if 1 would send him one es a pattern, he did not doubt he 
eould make tbem. I bed a retort- the .,ne ek ;or· tube of which 
w~s broken ott near the ball,..--but as no portion w&a miss
ing, awl th,e two parts exa otl7 tit ted. each other, I sent 
this retort a.nd its neck in a box, never dreaming that 
there oould be any blunder. In due time, however, MY . 
dozen ot green &lass retorts, of Eaet Herttord manufacture, 
a:r:rived, carefully boxed and all sound, except that they 
were all craoJ:ted ott in the neck OX8etly ·where the pattem 
we. a traotured; and broken neck and N ll lay in state like 
deoapi teted kings in thoir oottin.s-. This more than Chinese 
1m1 taticn ettorda 1 ouri ous illustration ot the et.ate of 
the manutaoture ot ohGmioal t~lasa at that time in this 
oountr1, or rether i:c oonn.eet1out; the aam.e 'blunder would 
probll'l bly not have been made in Ph1ledelph1m or Boston. 

Because he was expanding b1s laboratory to tsuoh e great 

extent t .Silliman "as asked b7 one ot tb.e members ot the oo:r

poretion if there we a not dsnae:r tbl~t with these pbysi ael 
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attraet1on• in ike eneu11a1ry eourtuu.rs tai1n ea4. Qx·eek would be 

e1Sallte4 by tlUi s1nulents. Be ropl1ed, 51 "Sir. let tbe 11 terar:r 

a•.atleaen Jlllk fUld $Uit.a1n tbeil' 4epa ~taea tl. I't 1a Ill' du:t7 

to gl'Vre tul1 etteet to the ~Jctierutes ooami tted to ay care ... 

ta ap~eeltiDI of Silliman, Will1tlle eUlJ"fU 52 

1111aea'tly • t.·eaeb·e:r ant a po;pular1ze:r :rather tban 
a discoverer; ht wea almost tbe rather in th1a country ot 
tb.e three aeiences i.n wlai ch he aa1'e 1D.atruotion. ror 
many years the study ot obe~t1s~ry was the aoat popular one 
in tllle eollel•• f'U t1rst th1:r4 o·t tne ,..ar waa th~vot·e4 
1e chemistry, the seeond to mineralogy, tha l5 st to ge
olosr.,. 

SllliaeD taught in Yale \tlltil he rssip.ed in 181>3. 

The 1•11eral Mture ot ohemioal education 2r,e'Y1oU:• .!2 
1850. The preteding portiont ot tb1s chapter have indtoeteCI 
·~ 

that while most 1:nst1tut1on• durins this tiM included ob.am.-

1•try in their curriculum, only ltoturea were otrered end the 

institutions allowed some experiments pertor:ned by the in

atru.otore only. Tbe ~hemistry courses were meager in content 

and the methods W$re supertucial •nd rudimentary. '!'he course~ 

consisted me1nly of e series or leotures.with aooompanying 

demonstret1one. These lectures were usually wri tton up be

forehand and used over 1nd over ye&r atter rear. Laboratory 

study by students was almost wholly unitnown. rtly responeible 



for these oo11di t.ioae ••• a SP!'DitJ ot apparatus, a la ok ot 

ttuttolaeable ttext-'look•• and 11 leek. ~t · eomtpetent tea oherB. '!'he 

appar6 tu.s tami waa lia•tt tor 1ectu~e-4smoD..s'tratitlD. purposes was 

e:ru4e aad. a a ia t!le aa1a •ate tor SfHI<Jtet oalar effects :ret her 

then to cteaou'ttrete sc'1ent1ti·e priaotples •. Prior to 1e2o there 

were approximately tw•.r.rty-tivt text-book• ot Allert oan publica

tion. 51 

Dut1nc the letter part or the •1chteentb. oentuey the 

praoti aal ••~ util.i terian aeems to m •• doaine tecl the ohem~a try 

1n•truot1cA. 'fht 1&ttaa Elf olaaHI1t1el11c>a and ph1losoplly end 
i 

l1t1il$ ex.perim.entatio.n were aaaoeiatect. The t1rat halt ot the 

nineteentb oenturr 1• oharacterized '17 the· eonfliot ot ob.e.Jtistry 

w1 th t~h• <tlassiea tor • pleoe 1n the e~·r2-i6UllUl. f3& Probabl7 

too m.uctll eapbasta c•11not be· JBde ot ,.,. f'fUl'C the t dur1na 'tbe 

pe.riod w1 th Wbieh this chapter is QOacorJllt4 the mad1eal schools 

exerted the s;:rea't in.tlueaee w.ttiob aade r·or the repid intra. 

duot1on or ohet~ietry into the cu:rr!cu:t:um ot the colleges. 

Previous to 1800 there were approxim•tely sixty colleges 

and u.n1vera1 t1es whieh ortt~nre4 1nstl"uotion in chemistry. The 

tollowinc table shows the 1ast1 tution and the 4ate ot the 1n

troduotion ot ohemiatiry aa a subject i.nto ita curriculum. 

ISZ Hewell, ~· C1 t • • P • ~'79 • 
M B:ruo• w. Mt:twin, 11tfJ:evelopaenta ot the ourri eulwa 1n 

College Ollemittr:r." ;r:ou.rnal, 9.! Obemiael lduoation, l!:Ms. 
November, lt35. 
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SHOWING !:HI DATE OJ' INTRODttO'l'ION OF OHD~IST!(Y IltTO 
THI OURJIOlJLUM OJ Til OOLLJQIS AND UNIVERSITIES 

PREVIOt1S TO 1550 

Iinca,, O$lleae ( Oolum.bis Uni v •. ) 
Un1vers1\y or '*• 
aoll•c• ct 11111811 and Kar:r 
laxrva:rd Oollese 
waehctqtoa Ooll•s• 
Oell·•l·• 'Of a. J. (Princeton) 
tfntver,ai 't1 ·~t Georgia 
tele Coll•s• 
Jowd.ota eclltce 
D1ctt1aaoa oe11e1·e 
Uai:o·a O;Gll•,ce 
BJrowa University 
Braailtca Oollec'e 
t1n1'tel\*s1ty ot »• c •. 
lea'ie:r.a Univeralty ot Pa. 
l).e.r~mou.th OGllel• 
Amla.e J-8 t OGlle·a• 
T:r1ni1i1 Oollet,e 
rrsnkli.n Collet& 
Hoae:r" Qoll•c• 
Uni ve:rs1 tr et va. 
Oentre tloll•c• 
st. Lou1• Un1vera1 ty 

New York, I'. y. 
P&1ladelph1a ,. pa .. 
11ll1amsburs, va. 
O&lli:r.tdse, Maaa 
Oh•s te:r1U)lm, M4. 
Jr1aae ton, lt. 1. 
J.tlil.ena • as. 
lew Haven, conn.· 
lr\lnew1crk, Me. 
Carlisle, ·Pe. 
Sek•aeeta6;v, :w. Y. 
P:roT·14eaot , lit •· I • 
011nton., N. 1. 
Chapel Bill, •· o. 
F~ tia'lurs, Jte. 
laaov•r, :1. K. 
A.aherat, ~ass. 
le rtto.r4., oonn. 
N•w Aih&!UI, Ohio 
Geu.eva, Jl. y. 
eJaarlot118'V1lle. va. 
DIUlYille , Jr."3 • 
!1.i JAuia, Mo. 

176'1 
lf69 
1794 
1'192 
l78S 
l7i! 
1800 
1801 
180!) 
1811 
lt!ll 
lSll 
1812 
1818 
l8li 
1820 
1821 
1823 
l81ti 
1820 
1825 
l8l~6 
1827 

55 These date were compiled :rrom -two different source:~, 
nau:nely: 

Clarke, .2.£• oit. PP• 200-12. 

samuel Re.lph Powe ra • "A Hie tory of the TtUloh1ng ot 
Chemistry in the seoondarr Schools ot the Un1 ted ate a l):re-
vious to 18~0." Rteearoh Pub 1oat1ons .2! the pniversity; ot 
Minnesota ourre~t 15ro'6Ieu filveriiTy oi' tllnnflac:itir, 
ilnneapoi!s, 1920. 
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Tu.aot&lum ooll,ea• 
Indieas tln1vert117 
BanoTe r Oollt,ge 
Ill1uois o·O.ll•l• 
Georcetcwa Celleae 
lillieae Oollece · 
Univ•raity •t !la. 

L .L 

Hi ram· oollece 
wesleyan Ua1veraity 
Deaieca Uai.ve:reity 
Rcul.4ol,pa J!aeoa: College 
l8ba$h Oollete 
Bavertord10ollege 
!orwich 'Onive:r•ity 
Dtav1daoa Ooll•l.t 
Latare,te Oollece 
,Oollece of Oh:arleston 
Jmory f.Ut4 Beary O~Ue,ge 
Jaat !ean. Uni'Ve:rsity 
Uni ••rs1 t:r ot tkua ttt. ct lto. 
owaberlem4 ttn1versi ty 
J~ankliA Oolleae 
Wittcu1herg Ooll•s• 
Baylor 'On1Ter$ity 
uariatta College . 
Univers1tr at Lewisburg 
Beloit Oollege · 
Bethel oollece 
Iowa. Coller;e 
Oollege or the 01t7 of B. Y. 
Maryville Collese 
La Wl"enoe U.tli "f tr41 i ty 

il 

Tuseulua~. Tenn. 
Bloomington! Ind. 
'H8l10Vttl"'' In.a. • 
:aek:aon.,-~ille, Ill. 
aeorge\own, f.7· 
lllliaml:own, 118ss. 
traiveraity, Ala. 
Ht:reua, o. 
Mid4letown, conn. , 
Granville, o. 
A•bla.n<t,, Ta. 
orewfQrds,"fille, Ina. 
Haverford, :re:a.n·. 
Jlorthtieltt. Vt. 
Dav14aoA Oolleae, N. 
:sas,oa, Pe. 
ohar.let~ton, s. o. 
:maorr, v•. 
raoxvill•,• Tenn. 
COlQtlll , JIO • 
L• "D•noa, rrenn. 
rralttlta, Iad. 
$pr1m.st1•la.. o, 
l:a4epea4en••, Tex. 
J.tax-1e tta • o. 
tew1aburg, Pa. 
:ee1o1 t, ria. 
Mer:e aa 1 e , T'en.n. 
Grinnell, Iowa , 
Mew York. !l. y. 
~taeyville, !'enn. 
Appl.eion 1 lis. 
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Pl i· l · ·i"- iK 

182'1 
1SI8 
lS19 
1819 
1830 
1830 
1831 
1831 
1831 
l8Sl 
183~ 
183:5 
l$33 
lSM 

e.l&3'1 
1857 
1838 
1939 
1839 
1840 
1842 
1845 
1646 
1646 
1846 
184'7 
l$47 
1&4:"1 
1848 
1849 
1&19 
1849 



trtorts' ,!!. RGJJ!~~-r~.l! o~ltlr1s1!2:• It 1s du.r1as the 

t1r-•t halt ot •a.• eiah.teea~l eenturr tbat areat e:ttoria were 

••4• 'o poJ>ular1ze ehemlat:r:r •• a. •t~bje~tt. !'hit wat a: .move• 

!l.er:tt t 'tb. ae111 Ob:jeet ot wh1 Cb Wll '0 popularize Oheaieal in

eiruo,t.!Oit, Jll.a ~r~a.,tl.et ovrtr the oouat_ey 1:1 Tift' sh.o1f1 4emoD• 

stretioAAI w1tlt ilt:t1i.l.1.na. tJp•r1mtnts betore 1nlt11111UJtl 1 lrecrwa,a, 

sunda)" ·s,ol~~"'•/• cattle ~aho1v1t, eu:u1 at~at· ldtoella.neoua autie:tt..e·ea. 

The apect,aoula.~ •a4 \he aeaeetion.fll wt~r,"• p,r·••·ent in all th••• 

leotu.res. !Q&e c:t the1e ·l.teturere Wire ~rtul or law ettainmeata, 

othel*s we.r• 'ttry br11ltant. 61 

In 181!5 en4 tor approximately twentY' y••~• • Benjeain 

S1llima.n ca'W& leolu.r•' • ehemietrr ill •••1 la:tse e1 t1ea tl'Oa 

Bos\oa. to S\,. tou11t4 a.~d New Orltuuu&. 5' .'rb.eae p:ro-.ed to be very 

popular. ·rut 4t<~1Ull~l reaebed tbouaea4• ot people and tne lead

ing a.en end '10li4UJ ot tb.t 41Y could elweyaJ be t~Qat tD h ilr lt\14-
,: : ',, .,,,. ,· 1 

iencea. It lt probafble 1blt he extroiset e wid.ex- iatluanee '1 
. t ' ., 

th••• l•otu:rtl -tl'u~n ~'t his tee chinas et Tel• 'tor 1\ 1•· im.poeai

ble to tell' how ll$tl7 boys ia h1a eu41tutctUl re'oe1va4 t~oa b1a 

their. tirat 1JJ;sp1ra tion ~o tekt up cheaiat:ry. ·~1llisaa elso 

used 1nteres11nc. exptr1men1uJ and these "ocether w1tb hie 

0~& o • .A. Browne. "Ttlt His torr. ot Chemical J4uea11oa 
1.n Amer1cl Between tb.t Years 1820 au.d 1870... J"ournal .9! 
Chemical 14'lot.t1on. 9:701• April, 1Q32. 

57 I'b1d. • p. 700. 
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splendid 4el1 YeJ7 eua.d natural e!ltbuaiata ore~ntted a vaat amouat 

G)t •l~aterest in ebea:tatry aioh Jill then beilll iatroduced into 
·~ 

~kt coll,t.1•• • The to.l1ow1n.g ia quot.ed troa Silliman •a 
tt•dnili't4 -.t . · ..._ .. . ·t1 19 
"~-;~~···!~~·· l 

.. : ....•... · .. " .. Attt-r .Ap:r1.1 l; 1.8~, a new era opened upoa ••· Pub-
114\J 00u:raes ot laeturt!h1 by m.e were called tor in. aany 
~),~!••, a"'$· ot tllea ou,t at coamttc;rtiout • &!ld this .oall 
eoat1tuttd aotl-vtlr. tor \wenty-three rearm ,•-tl'om 18M to 
le5'·~·~~r is 1t quite endt~t4 Jtt, at the cloae ot twen:t7-
t1 "fl yee~ra. Thoae lett urea were gi"ten wh1lt I wea be-
tWEh\~ t1 f17 .. t1 ve and e1chty JfiUlrs or •a•. . . I wes eelltd 
t:sut ln th·e m.atu.ri ty ot ay powtra, experienet, end rep uta ... 
t10AJ sa4 wh.ile I.: enJor tb.e aet1stec1ory assuranf~Je that I 
blav•r populer1ze4 soienoe .t the so ettorts bro"U&h't iBpO:l·tant 
a.aaistatJ.fJJ \o llf tam11.1 at • period wnea .,. children. we.re 
r$qu1r1.ac a14 1n their settlement ia lite. I eonoei"Ve 
tu 't, ill no pe.riod ot. a:r lite neve 117 etto:rta be em J~,ore 
u.eetul,* lt·0tll to at oountry and mr tlaily; and f.U!l regards 
prot•teA;£1tuii•l labors, tl'ut:e is tto ,Peri ot •1 oaner which 
I retloot u,pon w1 th more sat1ataet1om. 

Ia wrl 'tiAI ot h1s leotures S1llimtll COAtinuea: eO 

Ia the titth leotu:r·e, I made a very liberal use of 
potaaa1Wf! aa.l asQdiwa1 whiob. e.rt ACt onlJ apleD111d suijtota 
o:r exper111eat but are hl&hlt 1llttatret1Tt or cbem.i.oal 
p;r1.ne1ple.e. Jve:rytiliAC weat beautitul17· After th• si:r.th 
leoture. at a lara• party et Oiuaeoa walleJ•e, sreat a«tis
raction. we a exp:r1UHJtd to • r•ftriial tl\le lA oturea. 'flle 
)layer., .lll*. Araatra!li, aa1d that he thougttt tlae subJect 
Tery 1nttrest1cs u4 1natrn.oti .,, • a~td was pleased thet a 
brel ant, l'ftli,cious esptJot dl ,;iven. to the soienoe; and 

. t1m.il.ttr· T1i1'8 were •xpreseed b7 otbera. I •n>maua1oete4 
to~ dar, et the lecture, the disoove17 th·at oaat.-steel ot 
the tirst qu..l1 'tr is formed d1reo'tl7 trom the o:re, •nd 
th•t ~talleable iron is manufaoture4 troa oast•iron without 
m&lt1JJ.t; it asain; •pto1ment turn1elutd to •• bJ the m~nu• 
:raoturers were elao exhibited, aad I waa as~&ured 'that the 
subJeot excited great interest. aru:l 1•v• m.uob. aatiataotioo •• 

18 W• c~t. 
~' lither, .££• .2!1·, P• MO. 

60 'Ibid.~ p. 37l. -
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w~. A .• 11eberell ...... 1. t.rtJpre~.JOJBtSttv• ot t)le l)e·tteJ" cJ.a• 

ot~ "lb:J.s, i1,e ot prra.bl1t lecture,rs. HoweTer, he le otu:red at & 

lete.ro · t1mt tl!'aft did tJ1ll1-.n. one ot Nioharda • posteri pre..

sutn·t:e· thl .tt·•• •lt·e ••• ou1Httaa4iq 1a. ~lie leeturea. ·'fh1s 

p~J:.I,fff' re.a4~ 6·1 ·~'f'ae wsetera of t.he Air w1 ta ua:ay .oaa,lins Ex~ 
.-,~'*a1usL •. • illOftS \lte ••P••taeat• lteted we~· the tollGYr1ng: 

.. 
!be Bett:ta&l•' LiccltJ Ji,a£1.-. ,41r& uva. from AirJ L$Y~ tl."OR Ice; 

.t 11ae1DC 11io,e; llt\• t.11b.t; .Abso~p,1oa trom Air; AtUllys.i• ot 

!,1rt u,lce o' lfiffJJ· ,oauo-11 fired by a a Ie·t cle; swa rl.sme r;. the 

Meteortc Sphere; Pb.o~&pho:rio Glow or Mock sun; Blowing Hot and 

Ool4; A flash of Li&ht·eaiag; Iee Vcloenocua; Piller of ~alt; 

Sparks troat Oo14.l lltt·e:tx-'1~ !'lames; sae·•t Liptentn.c; nouee 

atruck by Lie;hteaing aad set on F1r•; The satetr tamp; Grand 

:Oiaplfly of Ge1el•r•·a tll•s; •n4 tudlf ether or this ••me type. 

The n1ture ot ta•• •xper1.me.ata -..y be £&1nad t1•om the 

tollowina teautriptian ot one ot 11•narde' displays: 62 

d~e ·ot liohards' exper11ultllta whiob: ttxeited greet 
•onder ·wa~t t(!JDYe"r111af1 a bo,tle of beer into • barrel full. 
A bottle f!lt bee,r was unoo·rk:e·d aad plkioed upon· the bottom 
ot 1 tall sltu~a oyl1n4er eight t••t high.. When the air 
was ·ezb:autted trc~• tbe e1.·11nder the beer. wh1oh was h•ev-
111 ·ole:.rge4t :t:rotbe\t t)Ut. of tbe bottle, tbe foam. tilliag 
\h.e ~tn1i11te space. 

'the s;:reat ,tropula :ri~ae:ts d&'Teloped S demonstration teoh

D.l!.!Ut wtlilb was vtry attractive to the beginner 8D<l uninformed. 

61 B:row·rua, .9J2.• o1 t. , p • 701. 
81 tzoo. o1t. 
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This intl.tu~,ru'• was to 'be aeen in the coll.eae tfHiah1D& wbioh 

'later pro.e'•·•4ti aloq the l1nes ot 4emoast:rat.1on and la bo·ra tory 

wol'k. 

Otha·"~l of 'tl\te 1ruup Who IIYe popular lectures on ec1tnl

t1·t·1e ellbJ••'• Wet'f: )"obit O>riseom, !osiab. !olb:rook, Chester 

»ewej, Stepb.ea TtfJri Re·».aae'laer. aftd ·Amoa to.n. ttneae men 
' ' 

toste:ted. ·.t!UJ1ent1fie aoeietiea which ere intluent1el in popular

izing ehemi()al 1natru.o,1on tG a ve:r1 areat exten-t. The tollow

:tna tablt a1ves the nu:>s' im»ortent ot tl:u~~J• aooietiea. 

• 

81011:10 'fBI DATI OJ !D JOUHDIW Ol' 
SCIINTIJ'IO SOOII'FIIS 

)I ;, *:! ill :;:b I i · 

II 

-·------

IARLY 

?;· 21 jj, 



Another force proai.aen.t ill the enoouaaemtnt or ......... , ..... _ ... 

teaching in the oolltgea lUll the o:rgen1u11oa of ao1ent.1t1c 

schools such as Yale fJf)ieatifie lolilool (liMY}, Lawrence :,3o1en-

t 1 tic :Jehool (a bout 1856) • Gl r41 ne;r t:roe\UI ( 1822) • &Ad Reaaselaer 

Polytechnic lnetitute (l884l). Thtse inat11utiona plared an •

portent pert in the enoouriiGU:at of la'borator:r 1aatruoi1on ia 

the oolle g$ s. 



DIVItOPUJff OF ern OHIMISTRY tABOR!!OIY 
A 01' IlflfltH1fl01', l860,•li70 

h1e;hly 

speei.alitt&i to'\lraea 1n ohemiatr:v •• well sa th• elemente ry and 

1atrotltttoto:ry oouraoa -ooulC aeart!ely be ctarried ou:t ia the a b· 

etulc• or the laboratory 1nstruotton metb.odS> whifJh have 4evelop

e~d tl.e leat t&ee .... qusrters or a centurr. 'the development or tile 

laborttory 11 in e large pert both il\e eewae 8nd th• reault ot 

th• rep14 strides taken by chem1•rtry dur1as th• lest seventy

five 'feara. Jeto:re 'this time tbe:re was no branch ot ph:ra1cal 

o:r .aaturcl J$1eaoe, w11h the exoeptiiiiR ot sneto11y,. wnio:b the 

students tU)Uld study in the labo:ratory.l 

the pttt~(t• !!, .!.!.!. aeat•l ~J•~f.ali~• ~f:O!J:• It wou.ld. 

h.ave l'Jeta 1ailoaa1bl• tor the laboretory method to have been 

tntroducoi 1nt• 1h• oolJ.~oaea luril\1 the per1o4 1a tb,e h1ato.ry 

ot et\ueatio.n wl:ltn the \aeory ot toraal •a tal discipline rl.lle4, 

·wi tbout 1 ts value be ins 8ta'te6 ill terms ot mental dis o1pliae. 

The idea ot 1a1fttlleotuel 1ira1a1ac ea4 :la1.ellee1\lel ou.l.tur• 

etill reigned aupr·em• at~ obJectives or oollese tre1n1ng until 

a very .la·t• 4at;e., I:adee4, tae pr·euuu~.'U eolle1e1 hove aot sottan 

l William !t. welch., wt!flle 'E'Yolut1on of Modern e1entit1c 
Laboreto:riu," Annual Re§o;r:ot ot th.e !loud ot Re!ente of the 
Smi thaou n lnsti iu tlQB 1 ~oirtir'iiiieilrPr!:n~ ins; of'fF oe • wiiibitigton, 

'3. 



tl 
o~H~pltt~el;y .sway t:rom 1rhit t)loqtr,. 

Aa latt ••· 18,1, tben wa ao plfov1a1oa to~ labontory 

1ast tJUe\:to'a · ~• w·1llt.aliJI Oolleae. :P%otearu:>lt IM •••••'' ••1 d 

taat •b.•a tl·t· we at 11181'e, :La 18'12, he aw.aseate4 til• irul\ellaticn 

tf a ~" de•k•• ete .• , tor this purpotUt to tht px~euidtu.t. 

was Jr•'butfed b)" the atatem.nt that he ld.aUJldera\cod entirely 

\he purposes ot ·a1lllema Ooll•l• i:t he 1nte.tl;de4 to eoa:vert 1 t 

into a manual tri1111AI school. 2 This teelinc, of eourae, did 

not ex1at · w11.hou1 .•xo:ept1on 1A all 1nati tut1ona. Joweve:r • the 

toresoins 1ac1dtnt does portray the a•n•r~l teel1DS which 

existed even at that la-te date. It alae briaas to 11s£rt the 

han41o«p Wlder whi~h 1Jhe laboratory ae1ib.o4 lebQre4 •• it strug

&le4 tor :raoogni tion aa 1 vall.lable aa4 •~uln~tatial m•tho,4 of 

chttaioal 111atruot1oa.. The 'beginninaa. or the la \lora torr moY•

ment had its orisin at a much eerlitr t1u tluiu1 -t;ae pr•vioualy 

mentioned period. 

!h• advoo-&\es ror mt.utal 41sa1pl1ne and kncwle tor 

knowl~Hise •s 1ake, and 'the peoplt who propose4. the aooW~ulation 

ot know ledges as a means to en end an4 not as an en4 in 1 ta.elt 

oppoeed eaeb. other ooatinuall1 as the laboratory m~ttho4 deYelop-



t:ltfle ~tia.tee,a~:h Ct\Ul1't4rr:. 1tu1c ••:r•u 3 

fh,, eat1rt ,Mebeol oun1ou.la ••• u:a4er ihe •••Y ot 
a, aytb.i oal fai tb. in aental diloipllae. The ou:rra.ut point 
ot .,, •• , .... tJ11t lear•l~t~• to it etrect1Ye • ·raus't he lard 
aad d1111retablt •. The raoult~ea ct the m1n.d, the powera 

, et. le3~toe~l a~;t1Jt1e, eri\1e•l jtulaaeat, wore 'to b& 1lra1ae4 
by ollse;r~at1oa, oolleot1oa, an.d· systemat1zat1otl ot traota. 

Ae a reault o,f these oo~d1 tiona the int:roc.tuotion or 

obea1etJ'7 intG the oolltges had to be justified in t&rll& ot 

aer.rtal 41setpl1Ath 'rhi1 tlo(Jtr1nt or reoult1ea and rormaliaa 

wtut so t1xe4 that •ven acme of the c:reatest aoienti~<ta etteapt-

et \o detent their subjects &a that btUJia. It might ae14 

that mEUlJ a.dvocatem ot the acier.u:ss made an ettol"'t to at•al 

the d1so.1pl1Ury thund•r of the <JlBuJo~ia1sta. oreve• saye 

that nea:rlJ eve:ry apolcs1st tor tbe natural aot.•n••• at some 

tim:a or other hat edvocatel these subjteta trom the standpoint 

ot for~M\l 41ae1pl1Ae, 4 

Berbert Spel'J.eer •rauee "hat the tul\ct1on ot o4uo.t ti on 

is to prepare tor cem.plete l1'V1l:'J&, bu't he then ebenges his 

whole point ot view ead $ttemptl to eteal the elassiciats 

smoke by justif1ina soienoe teach1nc in terms of toraal dis· 

e1pl1n.e. He admi te that ·cea1des 1 ts uae in mak:ins tor a more 

3 Harold Rueg, ~h• school ourri cu.lum, 1635-1890."' 
T''ientz-~~lt11h t•u~;rbook ro:r the Jtud~ .2!. :e:uuo~tioD;, rt I, 
pu51ic :Jofiool i)Ub!Ishing compan,y, loominsion, illinois • , 
p. • 

' JHnk Pier:repont a~nu, ! EhtOr! E.! lduoation!.! 
~!odern Timfus, Jfao,m.illtn CH>., 'York. !OI , ,> .. ~36. 



OQ&pl.ate l1v1ns. tlu~ saini,tlf! ot e~aol1 crder or tecta 

1 t1 \ilrl$& a a a mental aze:ro1s•. Both or the De, he 

hl ,~n aeklag tor a mora coma:pl.t te 11 ving. AD e'Videnoa ot h. is 

s1.a\•menta, llt f4ttempta to ahow tba' soienoe, like lenguat~e, 

tra111s th,l memon., &Ua.4. in ad41 tio~t, exeroises the tmdorstand

irAI· Be a:tso sars t.tuat aoien~u• 1a $Uptri or to language in 

eultiva \ins Judgaent ant that llJ7 eaoourai1ng independence, 

J)GrteYerence • an4, s1notr1 tr, 1 t a1ves a moral dis o1pl1ne. 

Beeenuut se1enoe ge11eratee a p:rotound res.Pf!J ct tor, and s.n 1m

pl1o1 1 ta1 th in, thoat laws which govern 1Hl1fnlt1f1c phenomenons, 

he arcues that a great reli&ious discipline is obtaine4.b 

Cf>abe6 eo».t.t~UlfJ.e that ~it is not eo much tbe mer• know

ledi• or tlle details or chemistry, of uatural phil~Jsophy, or 

ot ally other soience that I value, •• the st:ren~thening ot the 

1nt•lltot, aud the GAlarsement o:r the undGr3tB1'lding, wh1oh 

follOW' ilU!B'D at \J.di ts • " 
'I Youman; says tblt ~by tar the most prie~leea ot $ll 

th.inct~ is mental power; while one of' the highe1t ot:r1oes o:r 

edu.ee~1$ll m:u~&t be st:r1otly· to •oo,nomize sud wisely expend it. 

soiauoo !lldt tb.e b~s1s of oultu:r& w1ll acoom.pl1a·h this result. ~• 

Galloway talaima that cthemi,stry is aupar1or "to biology • 



bit1 ot the sind wbioh 

!l~f Just~fioat1on ..2!_ soieno• .tesoh1ng on ~ bea1a .2! 
ita JliUttioal v•luta. 'fhu.a the ec1elloC~Ja w~r•· ret1onal1zed. es 

to thei~ EHiUC8'tion&l 'f&l'Ue att S time When the tb~Jory of tormsl 

d1acip11nt beld JSwey. At trJt aeme t.imtt certain people ••r• 

de:tecdina the soienoea on. other grounds. As ao1~u1oes became 

m.ore tJJ7~te~tiaed .Ju;any p:rom1nent men began to 1lll!ist u.pon 

their inolueion into the our~ioul~m on the btuaie or ttui1 :r sui).. 

J&ot t~etter "fatlue. 5etore this time Herbert end Froebel 

opposed the doctrine of me.tl'ttfll d10o1pli·n.e on the ground that 

1 t was unsound psyeholos1 ot!!tlly. M~uay wri tera me1r~ta:lnt:H1 tne. t 

the a~tui.r of the claeeice did aot provicle • good. preparation 

ror lit•• .A.a et!'aument •h1·th i.s npreaenteti._ .• of thia point 

of view i~J ooat.ained i.n Herurt dpeneer• a fiHI&&J oa "'hat 

Jtno•ledae is of uost Worth. lit Q.Uated in pert thia e~usaar nads 

as tellewru' 

• • • .Aa the oriaooo Indian puts on his paint be
fol~e leut'Vin8 h.is laut, not w1 th any, v1eift1 Lo r•I.Y 41rtot bftne
t11, ~ut because he would be ashamed to be se•n without it; 
110 a boy's drillins in Latin aud Greek 1• 1ns1nted upon, 
bto·suse ot their 1ntr1ns1e value, bu.t the t le may not be 
disftraoed 'by being tound ig:oor&nt ot them. The oompara t1 va 

8 I'bid., P• 337. -
I Ibid •• PP• 11?-28. _... 



wortha of t'lit.t~tl"tnt kinde or ~.:nowledge yet 
soartlely trven disouauulH:l-·muoh leas d1aouaaed in a methodic 
·way ~•1tn detinite naults. the:r~ ea.n l'~Bt.lonal 
ourrie+tlum, we must dea1de which tb.inaa 1 t aoat oonoern.s 
us to. know. To th.i t:S end. a llJiHl.Jax·a ot va J.Y.t 1s tho til .. st 
l'tq.u1•1 te. low to l1ve,, ... thet ia the eaaential queatiOA 
tO:r u1 ••• 

:Jpoae~r hel4 the t tbt tunetion ot educa t1 ou ia to pre• 

p-are fo-r a oompleto l1 Vil16 • and the. t. ·the sciences held the 

tnowledaas wh1. ob. would sat1aty this purpo•e. B• 8UI;IEHJ>'t·ed a 

aubst1 tu.tioll ot the sc1eac.tt ter the tred1 t1ona1 e\lbjtHJts. fie 

sa:ra that tbe •.ttitu.de or the un1veraittes toward se1ence has 

lMeD th&t ;fJt oontemptioua non-recocni t1on. 10 

Tho:Mao B. Huley also rtoognize4 the neat\ ot e ao1entit1c 

e4ucation ana tbl u.aelcuuuutss or ala~usioal trainiq.,. His argu-

. . . ll 11 meat, waa a1 to· ows: 

suppose 1' were perf'et3tly certain tbat the litfa snl 
fortune ot everyone of us would, one day or other, depend 
~pon his winning or losin& a game at chess. oon•t you 
1·h1ak that •t ahou.ld all oonsider it a duty to learn a-u 
lae~rt the JltlMS and mo~es of the p1aoes? Yet it is pltin 
en(! very "tlementaey truth that the lite • the tortun9 • ond 
the happin~aa of erveryoaa .of ua, and, mol'6 or leas • of 
thea• who ere oor.ta.ected with us, do dspend upon our k.no•""' 
illg so~tethi.ug of the rules ot a ~:tame int1n1 tely ao.re d1f
f1(.rul t and oom.pliot~tod th~n oheiills. The chess.- board ie the 
l!orld• tbe pieeea are the phecot~@·na ?f the uni •erse, . the 
rules ot t,he saute are ';'fh~t n cell the l8 ws e:t .na tu,ro. 
VZhflt I mesa by educ!ltion is 1ea1•nins tbe n..le• ot th1~ 
mighty game. 

• William 

10 Ibid., P• 32g. -
ll Ibid. "• 3!0. 

___.... ' 14' 
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Yo1!r ides:a o~nChl.tuins ut,ili t7 
to m.llllk1no. bJ a liO:r$ lt:ri,ct &ltent10Q to £)011 ti V8 
1 n o>Jr O:llleaes, r.r~otly th rnr ::>wa, I 
that the mean• you propoae would llUOh ttad 'o produce t 
desi:rabl9 •treat •• ~ Iu Hfltct!ntc upo11 tlle abau:rd1t;y Cit 
my own ala$s1oal education, leuchtd 1nto the worlG\ •• 
i!~norsnt au & p1g ar a11ythiq u::uttul. n:.t bavillt:; oc on 
to pr~otice anything I had lea:rae4, except :reedill&, writ• 
ing, !H:td ootu:rtina) wh1eh luty obili eoul4 n~>'w acquire 1a 
a1x or eight moatlut of t lAaetur\l.Qrte.a Sohool,••I baA beea 
lt');ttg in the hab11 ot eonsi4er1na etu.Mi:lc·a oat of tbe 
.greatest sbueaa ou.:r epeeies lfera cu.1l1i7 ot, ea4, eog,raus, 
one ot the :re.tome the most ••aet1o1el to b.umeni ty, ud 
likel'fitH~ otto ring to ambi tioa e fair tield. .Almost ».o 
improvement ?lad been ~ttdt in 1 t t• 1;wo l!um.4ret 
ther~ Vl

1
&:J 1rnrn.ense room tor oluu:sge to rttt 1 t on a par will 

the other tuntrtiolUl ot o.1 v1l1;ation ••• 

some advocates ot the ae1tUltea telt tillat a kllOWle4ae 

ot 11$ture ltaa a Aeeeaaity 1.n Mn's life aat ,., ooateat rather 

um.en.t continued tor a oo:ut14&:rsble lsaata ot t1aeJ 11. fact, 1 t 

is not entirely leokins i;o .. f!ar. 

In oonsi d&rins the followia& to'Velopmenta 1 '\ 1s well to 

keep :i.n m.1ntt tt1e ph1lotJopb1o tre~ds in eduoat1oA which ruled 

d.urlng the v&r1oua j)fir1ods eenoern.ed. th imeae 1». ai.ud the 

e~.u,est:i.v£: f~lotors 1Il. the developm.•nt ·ot the college ehe~t1atr)'' 

laborator1 will b~ mo;e ~il'·ious sad logical. 

taboretorv instruation !!'!. ohemistrz: 2~ev1out !2 tha -- . . ·"''" ..;;;;;.;;;;;;;~.-....--

middle ot tbe .ninete•ntb. cuu1turl• Of eetuel l~t)orlil'tOr7 _...._... __ --



57 

1Bstruct1oa 'b•fol'e tl\t .m164le tht nineteenth ee:a:tur7; the 

:t't\ldents saw very 11 ttle. !hay a~aw th• lfi;Xpe:r1118ll ta ant demon

strations or th.l: pro!tii·Olr tul Itt leoturefl but they were not 

perm1 ~~~d to hafl4lti ·tle eppei:t'atu.a themselves. In this respect 

:seuJe.min S1ll1llan, Sl"., Mo~e sa14: 15 

, 111111 tta•:a I lJaa;qe maid to ._hose 'Who •• ·noTiocus have 
a~tt•n4 etd 'io at taat they 111flll't come and ••• wut we were 
4~~Xlat •.net J!. ·IACJill<l au.eh p:refeJt \hat 1l:»:y should do nothing; 
to.r thea tbll:r •·oul,4 not hinder me aa..d ar trained euusiatents, 
aor dfu:·~•tt~'t\ n~r J'i:rtak •r appe:r:atue. 

!his ••~ t1 ootu!ittJ).n ·the·t co:uld b·e round 1n an1 other college 

in $hl.s G'Ountry at th.1s· ~:rtitula:r ttme.. The laboretor1es that 

did exiat were c.rude and unau1ted tor ett:tcient work aa4 were 

tor the ·tute ot 1be p,~ftssor and ilia tuuwta1f!utta oAlY• In 
i'. . . . 14 

wr1 tiq ot thia .ubJeot, o., A,. l'3lto'W1J;• sai.d: 

Q,f exper1a•nts ia ltneral chemistry, or qua11 tative 
~nd quantite.t11fe. a.nalra1·• 1 ot inorsan1c and or@aDie p·repar
&t1cu:w, or at expe:r1~fllD.$t 1:n 1ada.ltr1al operat1·t>lUJ tbe AJ~er-
1atul Oollea• atiUdant.a~ ot a bundJred 1ilU!lrs aem obt.eined 
praoticellf: .ao11 .. h1AI .•xo,.ept in. taose rere oases •. n•re the,
"re eo tor.tunate as lo be ael.ect1ed aa priv~t• pupils or 
assistants. 

The labontor1 at tal• duriag the first tew years ::st the 

nineteenth etntu.~y •• probably typioal ot th·e eollege l& bore

toriss--where -.ne:re were enr--the iOwa-try over. *'fhe n$ ture ot 

ot thia laborato:ry m.ay be learned trom ~:U.ll.iman'a d$SOript1on 

ot it. He 1ays: 15 

l3 I~i.<\•, Vol. l, pp. 303·04, 

l4 Jarowne .. loa. 01 t • ,._-
lo F1eher, ~- ~., PP• 122-25. 



I .• ..·. All lnglts.~ ar.oh1 teot ~ • !olUle:r, 4 bl 
b1uua•~t in Hew HeTe.u. and luu\ aoqui red a deae r'te4 :reputa-
t1on t~:, ltnowled.ge, talent, end taste in h1• p si on. 
;!• ••• obar1ed w11i:h the ereo'tlon ot the LyoeuP but . nav-
1nc .no p11rt1ouler kno~ledge of bora tory, h~ p ~ed 1 t 
alaot~a t. tUildersrotl1ltt, on my return trom Philadelphia 111 
~he sp:r1na ¢)t l$03, I tound thet. a groi a :rob. ot :r4a 
hltl been. tH>astrtt~ted ever the entire subterranean :room. 
Jt roatt f!rom aJto.ne pillars of nearly half of 1he heigh't or 
tlle rooa, erected 1n. eaob o.t the tour eor.nera au4 on 1be 
ra114le ~.r the oppoat tt 11 <!las. Tbe e t·:re ot 'tue .s, there fo.re, 
'by th.e ('fu.rves ot the tarl3hse, to c~; ott the 11gb,, more 
or l•nu&,, trom all the wi.nd~WS;••one third, or~ half, ent 
•vtn two th1rds in some ot them. At once I sa• the t 1 t 
would .aeye·r anawer, and I made ray appeal to the oorpora
tioA at their l'BXt mettia.g. I invited them to T1e1 t the 
!"ooa, ·to wh1oh there was no preetioable acceas except 
'th~ott~h • hole or scuttle in the root ot the a:roh., • • 
P. :ret1&eat Dwigttt ,, lte'V. :or. El,- ~ Hon.· • 31!m.eut Hi l.lho ... ·· uee t ... 
ani his Ytnereble tather, theD fourscore or aor•• «lUi 
othe.:r·e ,--members ot th~ College aeAate ,--:round tha•u:s•l v.ea 
1:n • &loamy cavex~n • fi:ttoen. or sixteen teet btl ow 'the 
aurt•ece of the cround 1 tato which. eapeoielly as ther,e 
was as yet no trench extulvltGd a:roWld tb.e outaide et tb,e 
'bu.114tnc, little more light etliJJmer-&4 than juat eae~h 
1o Jt&lce the is:rknee• ViJi ble. 

• • • I hed ao d1tt1culty in pe:rauading 'the lfUltle
mea that the model areh ot 'l&crda must be ent1rely knocked 
aw·ay, ttlt atom.e p1lurs reiU)V•·4, en.d the apaee opeitt4 free
ly to tht !'oof or the r.o~m wh1oh ihould be t1n1shed 
dquflln up to the ot1l'1ag• itke ar.a.y other le:rge room. • • 
I au.ppolle that Mr • .&oftnir. en, able civil e:rch11eot, aa I 
ha'te al·teady said, had reet:l:ved only aGile vague 1mprees1ons 
ot ohes1stry 1-·perlulps " contused and ter·:rttio 4reaa or 
alohemy., with ita blt ok. arts, 1 ts ex.plosi ona, end 1 ts 
weira.-l1ke myster1••· lie appoers t tll1-retore) to have 
1m.a«1ned, that the deeper down in motht~Jr earth the d~tr43•r
our ob$m1sta eould be buried, so much the better; and. pG~r· 
haps he thought that a etrone; tron would the tonati ona 
u.tulor, ·although~ as 811 arcb1t•ot nd engineer, he woul.d ot 
course know that the arch • •hen presssed trom above, 
.st:ronpr until 1 t 1m crumbed; but, struok troa law, ! t1•t.··h·· 
res1tstanoe 11 reeble, sn.d 1 t ••1 more e1u11111 colla ., 
a oresh. 

1 lost no time in ha~ins the model aroh removed, 
the room t1n1ehed a 1 t t·hore bad en no arch • I , 
alao 8 wide t 1·ench to bt eltc&'Vt1ted out•i , all round tbe 
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re>olft, . and. th~ .~~t:~::~~itka: :to . be · te11:leG. b:y "th• llllllllonrr 
of '''••• wells wh1 tta•d • 10 'ti.a t 1. oluael;-tul 11sat wee thus 
,rQtl.oet,et\ 1n~o a le:rre sad lofty roo·m, wheat w1adows were 
now t~e to tlua external ra41amee ot the atao1ptutre and 
t.be sGtlar geea1 ti''Oil tae l•eet • 

. , . • • lhea l .•tood on the rloor of the room, m.r head 
~!••. a11~l 1.11x teet below tae surtao~e o:r \he ar,otu:t4, and of 
eo~r•• the room wau• verr damp: all article• ot tron were 
r-•pi&l.r meted, au all preparations t.bJtt attreote4 water 
beoame 11o1st or en.u ~eliqttfuacod. 

• • • The room waa now paved with flag .... otonea; a 
talet floor or beardi we1 ooaat!'ucted • r111ns trora tho 
lowest level sa high as the .crou.zu!.-•ill of the outer door, 
aatl tllue attbt-i1AI aa tlt;Yat10A·~•n iacltned tl•n•-· 
suf:f1e1ent to prtYent tht vtsion or the nar trom beins 
ot>.etno,eut If tu fl'lca\ row ot hearers. A cellerr was 
erected ·On 1be s14e of tbt rooa Qff011 te to tbe w1nd ow a, 
a:ee:esa .,elac me de trOll the treat Cf,t the tower or atee pl:e 
th:roue;h the intervenine: cellar. over .a paved walk. Ta blea 
w•r• eata'tlish't ca the tloer ot aae laboretory, 1n • line 
w1 th the larae hydropntmnttie oiatern. o~ sea-tu:b 1 and a 
UJ"ble tll\8%'8. fQ;r I lltrtu.riel ~a ttl. 'fa.a 111811 Collection 
ot apparatus which I hed got together ••s dulJ arranaed, 
al'l4 1b1A&8 :Oe&elil to loQk like n·tk. .arrana•••n•• were ~tade 
t'o:x· turnectu' • and tor the introduction ot water t:rom e 
aei&llltor1AI well. !bt tablts were eoT•rtd w1 th a:reen 
(J.lotb; the stone floor ·was sprinkle' lfith white beach-
ssn4; the wells · t~Uld oeil1ng wore wh1 t•·•aahe d; tbe backs 
and wrlttq .teblel or the be:rutua, and.; .. ae troat etld eat 
ot the s;alltrr. were peinted ot a 11aht lead CKJlo:r;. end 
the t;le s• of 'he window• l.ttill-1 wtthe4 olean, the la bar6tto17 
now :ouadt a very dtH~tni ud :rather ill.:vi tiD~ epptuf•renoe, like . 
the ottioes. atore•roomz, and kitehens tbet are seem slmoat 
undtarsroand 1n c1 t1ea. 

In an Euld:resa beton the !&stern Association err oa 

te1 ohe rs • Cht.a. w. Elio'\ se id; 16 

When I was a student in the Henar4 Oolle 
was not a stn&ll la~oratorJ op·en to 'the etudenta 
subject, either chemistry, pb7.1ioa, or biolO&Y• 

16 oh.arlos w. Blic:rt • ''L& borato:ry 
Soience, 1·: 705• lovenfber, 1~06. 

, there 
oa eny 
The only 



\raoe ot IUth 1.tiU$iruotion open to 
pa:rtmcu1'k ot bota.ny l.tu1 that was only for a 
a, tsi~le; t••e~ef.'. • .. l waa the fi r:~t 
1A• obtl\oe to wo:r.tt 1A 1ie labo:raio:ry in 
~A4. Ia•~ :w~a,• Etnt~Mly due to tb.e t%-1en~sh1p 
P;rofe,.a .• or J • :P •. QOot •. who ti tte4 u.p a l$ boratoey in the 
-~•·•••••t a~ U:t~i1 't&l"Si ty FJall t entfrely at own 
fh1a WI,,! \~t .s11rutt1oa of tb.t oelleaea in thia 
tC>., aar't~~· ••• by .no 11$81.8 peeultar 1n tbis re 
on.ly six'tJy rears ego. 
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Duriag the t1rtt qutirter ot the ninerteenth oentur;r 1 t 

ia toun.d t:tu~t •lthoY&h re.oili tit a tor pr~tatioal work by the 

stude~tts ·wwre still want1q in all the colleges, the apparetus 

ueu~4 for 1l.lu•tret1ons had g;rown in quantity and varietr .. 

ob.emiatry laboratory wes 1n exitteaoe et Princeton, one •ae 

fitt•t til.p a-t lill~·NII in lili, aad oae at rvard ahor'tly atter 

this &a••• A~•• Qtb.el's wen to 'be touad. Howtvt~u.·, tlleae lab

or~ toriee at "'* previousl.f men t1eaed •e:ra fo~ tb.e e.xelua1 ve 

use ot the 4•u•o••trat,o:rs. 

fhe ro~dinr; g! aardin_!! Ll(!U!ftltl and. rienazstleer Polztechnio 

Ineti tu.t•. In the first quarter ot the n.ine tee nth oen.tury two 

aehoolil we:re eatablished for the purp0$8 ot giving instruction 

in the app11:eet1on of soienee.: 'fhis type Vtes -.ery 1nflu•nt1al 
. . 

in the 1ast1getion ot· the laborator:r movt;mtUlt. The fir11t of 

theme ac~ools to bt ors&ulized ••• aa:rdiner I .. roeu 1n oal'd1118r, 

Maine~ in l822. ~he aecond waa the ~enaselaer rolytecttnio 

Institute organized 1.Q. lSS~· An idea •• to the 

objeot1 ve ot tbia type ot sohool ltlf be gathortH1 troa 1be 

inaugural address of BtnJElmin Halt when ht oponed the rdine:r 



. l? .. 

It. ia not :31!J.ft1~t,nt for them «:lii tor the 
aoholaz· • to .. b•. ttHllhl\ . •h·t seat:ral 1a~8 of (Jhemta 
must be 1~struot•d j)&rtieul~!rly ~n the cbem1str

1 eulture and a:rts. It 1a not lt\tt1c1ent tor thea to 
able to rept;a t. ~.ltd d.0~1aonatrate ~l tow ot the gone:Nll 
~r meohen1es, . the:y mttat be ttullh1 ·tbt appliat1 on ot 
laws • Tllay lUUSt bet tilde S~H}.U81ntetl w1 th machiutut, 

Th.c p:rincipsl obJeat ot iht ~n~UIH!tlaer I.csti t·ute wa1 to 

establi~h a ~chool ot h1&b &Mde tbr t~utohe;ra or soienoe 

tbe 8 11 o~l ti<Jn or ao1$ntt to s<veryd.17 life, A w:r1 tte.n st,a te-
. ' 

m.eut of the pu:r~post or the school appear.a in a le tte.r or 
van f~onsselaer dated No'Vembe:r~ 5, 1824. Be wrote:l8 

( 

I have esta blieb.~d 1 10boo1 at the t~.orth ena or 
Troy in Hessselaer Oounty (lew York} for the p·urpotul ot 
instruoting·person,, who may ehoose to apply t,h,aaelvea, 
in the epplioatioa of aoieact to the· cORUioa purpo.ets ot 
life. Ity principal obJect irJ to qtua11ty ttaohera tor the 
i.natruoting \he sona aa4 ·daue;lt·er~i of ta.r•:r• and aeehan-
1os, by le cturt3s or otherw1ee • in the applioatioa ot tX• 
perim~~nte l cll~m1 lJtrr, ph1l~Jophy t.a·l n·atural history, to 
a.g:r1ealtare, domestic economy, ZlUld the t:rts t;d'l4 •n1r1• 
:f'<.n~ t urea • 

The nature and exttat or tbt o(n:ll.'st ot :~tud.y aa well aa 

the me thod.s ot instruott.on, ••1 be ltl.rned troa 'the ainu tee ot 

the fil"Gt maettng of tbe Bot.l'd . ot Trustees ot the ittiUUttleer 



~iohool. In pert the minutes ree(l:l9 

. . . . Reaol "fed, the 't .. per a one et t•·n41. ne the oourse ot 1rt-
struot1Qn at the Be.tl.aseltut:r ilohoQl be distr1bute4. viz: 
in the three clas:aea. a Day Oles!, aa . . Olatts, end 
an. .Rvenins Cltusa, • .. 'ftt.o exereia eua; ot tb • nay Gltaa, tor 
six hours 1n even de~~, excH1Pt :~und.t:ty, shell con•ist 
experiments in. ebeaistzy po:rto~e4 by tlle atudell.tl thea .. 
sel~tes, n.u.d 1n c1v1ng explenation.s, o:r· tbQ rationale ot 
the e.~q;er1ment1; ibe -4r1t:rnooa OlJms ,ball eons1a't of 
thoae who mey have prev1oU$ly •ttendtd one or more ootclrses 
of lectures on ehem1$try at ~. ome publiQ innt1tut1o·n.·. .TheJ 
w 111 b. ear no atternooa leotureu~; but their ex•roiltUJ will 
eons is t on a courtHa or experiment a in ohe111strr pertorme4 
by themselves, ee above the :rat.ioMle, col;;lduote<i under the 
·t1upe:ri.atendenoe or the senior profeuuttor ••• the l1'tU'l11\l 
Class will attend lectures, on thret ,s'!ftni.QCa ot eaeh week. 
for ten weeks. !h1a course of l~·eturtlUJ will ub:rtlt ch•• 
!·~try, expe:rimentel philosoph;,, and the outl1.aea ot miaera.}.
ogy, bot$ny, and coo logy. • -

The founder or Ren~aelat:r had atated in tl:lt let'ter quoied pre• 

v1ously that the purpose •as to give instruotioe. ia the •t>eli
CErtion · ot science .!.2, the couon R!lrpo,t& 2!. lift. A uaiqu.e 

method or instruction was found ill Rtnetelee:r. This aetbo~ 

wttuJ prob~bly neve:r uao4 by any tolleaes ~fore tb1s 't1m.e., Till 
20 

Board of Trustees ot the Rensselaer School ruled th&'t 

The eourse or exerc1aes tor. tb.t 3pr1ns 'ftll.'\'1 sbell 
be, nesrly as cireumst&nees will admit &s follows:. oh 
~ tuden t shall, duri.ng the first six weeks, . 11 'Vfi ten .lec
tures on experimental pb1losopbfi ten leeturtua on ohtm1 oal 
powers and on subst1noee not metel.l1c; 8n4 tea .l•et~.t:rta 
on metalloids, metals, 10ils• and meneral waters. 
the reroei nder ot"' tnt term eaoh student shall 'be txero1ae4 
1n the appli<::tition of the eoiencet bef'ore .•numerated to 
the analysis or particular ae.leoted 1paoiunula or aoils, ·. • 
n:tanures, enimel and Ttgeteblt su'b1tanoes' ore a, ne:r l 



weterm; end !b~All rle-vote fou:;· hcura oa0h d.a 
by one of the ra aulty . to th . · t . . ··[·· .. exou•td 
the tlgr1a:.:.ltu:r1eta oa'tne .tut!l'l•x1••rinet1on o operat1ona C1l 

. . · ·· •""JoJ.UtO arm, togtth•r ttl 
progress of cult1-v·attd g:r~1r.us, g:re~uu18 t:ruit treea and 
other plants, to ~·raet1e&l lent su:r1·e:r!ne end rtl 
m~n~ur~tion, tQ cuJloulati~ns upo.n the application ot wet.
p .... J~er end steem ltlhi cb. 1:~ Wii~H,.s t~ tht verioua maebinem i.t 
the vioi.nity or the $Ohool and an exsm1aat1on ot the le•• 
ot hydroata t1os an! hydrodynsllios which .are exem.pl1t1e4 
by the lookst canal1,, aqu&dueta. end :natural watertella 
surrounding the inat11rat1on. 

The ob je cti "'- or this t~ethod ct ii1t:ru~ t 1o.n was, to 1111 t:ru.ct 

by put t1ng the pupi~ 1n the plata.e ot teeoher•. It •a• argued 

tl:lat tsacher.a '1laprov$ thEi.nuu"l'es mo:r·e iy tea"b1ng than tb•1 to 

their students, and that· adYoattgt~ .should b$ taken of this tact 

in imparting 1natruoti~nii. 'fhe 1nfluenot or '\heae twa aohools 

on laborato:ry instruction !.ft the •ol.l.ep; My 'be an·tio1pattul 

by studying the p:reoed1ng diaoourse:$. 

The .!!!! ~)o1enti:£1e Ssbool. Previous to 1841, there 

had bocn Pl'O"Yided no means for laboratory instruot1on, with 

the e:.Koeption of Ren.ssiltUlt:r, either at Yale or an1 other col

lege ln ths Uni tad 3tta tets. t)rottssor :lilliman, Sr. • h~d beo.n 

in the habit or taking into his ls 'bo:r~ tory a very 11m1 ted num-. 

ber of pe :rsons who were fi ttilli tlltmtH1lVes to beoome terlohez·a 

in the departments; ot science under his ce·re. This number 

rarely exceeded t"o or· thr&e person1 at OM t1me • 

no re oi te tion; the ert ot mauipulations, tht 

ahemio6l processes • aud the prtp~:ration ot o~asroom 
21 

menta, we:re the chief subject' ot sttention. 

21 Fisher, 3.£.• Ell· • Vol. 2, P• 274. 

ot 

r1· 
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Stll'iman. :rx;. , bt1ng t}len profes ai onal 

, sx·r·ant;td to teanb. a tew students in 

•a•~yt!~•~·.l 111torta.iQlrrf l!if~s t1xed u.p 1n the Old Collage L~tbore-

,,~1~ ~~ et$ted1 t r ::>41 esta..'bli shi.fl6 ttle first regular 

toll•ae l&borito:r;r coursea itl ebe:m.1oal uu1alyeis b$lont;s to 

»•nJ~•1• t3111l118Jt 1J';r. Tae~a lebonto:ry cours6'e we:re entirely 

Gf it\O.}l&l,, 

college. 

tbe atud.*Jnt3 w·e:re not :regu1a1r umbers of the 

•v1denee ::;,t this i.t is found that their nEU:Bes did 

aot ttpp$er upon tht r(::~gular college eetalogue. 2 $ 'rhEJ gre.<hlal 

4•velop~ment or the new brc.n.ch of scientific 1.nstruct1on fi.nel-

11 l.ed to the deatiea or g1 v·ing 1 t s re.tHl~t}i :ted plaee in the 

Univ•ra1tr •tu41et. 

Sill1dn'a am.ll laboratory :resolTed itmelt into the 

Yale .A.nalyt1c~al laboratory whioh opened lts 4oors to s·tudents 

in 1847. There was no sour~e ot ineome for this labor& tory, 

oonaequen''tlJ th.e work was earr1ed on tor aeveral yesr• at the 

personal &xpense ot the two pr,ofe$sOre 'Who not only got no 

aslari•s but furnished the laboratories. library. appar8tus, 

and oolleotio.ns. They evtul paid a rtat to the college tor 

the use ot the old presidtn.titil house • where the le. bore. tory 

was located. ta't,er the new sollcol lUll fortunate in getting 

h•lp f:roa Josepll 1. Shettielct.. The insti tut1on waa then later 

2a Loo. e1t. --
23 Ibid., P• 275. -



whioll exi 

to provide funds 

:tor tae eon:struotioa ot ,p:roper laborato:ri~H;~ for st'u.dents. Th1a 

warta.:r·• •eat o:. be.tli$9fJ. th• aoieatist l'lali ~the ol:ass101~Jt during 

the areater pa1--~t ot the nineteenth ee.ntury. •tThe so1ent1fic 
.26 moats were not allowed to milil~Jlt w1 th the ea5.demic sheep. • !•'""' 

~be &!•~•.••• 8o:1entit1o Seb.ool. In th~ seme 1$8~ that 

the Yale Soi.en,it1o scaool w·et rounded.- the Lawrence Scient

ific tlohool wtul e·mdewe4. ~tl1s school was later affiliated with 

Sarvard. Profe.esor !'ben N. Borstord. waq~ the til!"et director. 

He hGd just returned :t';rom his labore.tory training at Germany 

under lt1ebii• !hie i!S the start of Liwbig ~ s intluene• upon 

Amtri ean ob.t1mi1tr7 1eaeha ra. 

This sobool• s asw buildillg was entirely given. over to 

ebtmi;=rtx·y., It ooataine4 e laboratory n.ot to lle su;rrpatuu'Jd in 

EurC>,pe even at that time for eonvenienoe and 1.nstr"u.ct1.on. 2 6 

' In \his labontory the utudent was meinly thrown on him owxr 

!4 Browne, 02• cit., PP• 716-17. 

25 Wi 111am !t. crawford. • !he JUne:rioan colletse• l'Ienry 
i'lolt and c:o., 1~15 • ·· p. 68,. · 

26 Butus Phillips Will1eu, "The Pl~nting of Chemistry 
in Amtrioa.~ :3~p.ool Soienee, 2:l40, Hey, 1902. 



reSOUl'Ct'S • ·rhf. l& bo1·~ \.QI·y lrOI·k 

students as tollowu;!7 

Tture YH.u a abo-u.t e do~tn stl.tdent3 in trte la 
ot whom. halt ~ere b~g1ane~s. " wen si l'tn. 11 ' 1 
tt· t i 'Vt .td:a'1ll.tllS • ~r.~.u 11tt l't1 set b t iol:l\ u~on th~ 
bot~les. n. ~fi•r ,. htd fin1•he4 them ••• began to • ke 
t.trv..ur.tti tt tl Vt- a uti lyses • but Vvt QOOIJ. met a d1ft1cul t)r . 111hidl 
at the t ~ime pr&'Vftilecl ctne~telly lin the Uti tetl atat~a; 1 t 
~es the .teck. or ~ny s:vat~metio, organized courfHl or study 
tor the ohemiaal proteaa.1on. Is we:r• ataplf turned 1ato 

. lt.; e~ . .1ru tory. Tt; GI'e WUJl no rQgul.a r graded oourbe 
etuay, con?J1st1ng of two, three or four :rtars, 1ne.lud.1ng 
n r·: t only clHlC>i.Sti·J, ti:·teol·et1cal, tnslyti tnd 1nduiJtr1al, 
but otner studiea nf.loess.ar:r to the roung ohemiat. a 
m8tter· .Jf fact, thexe wer~ no laa't"u.rttie on chemistry at all 

. for the students ot the sc1eatif'1>e school. were ex~ect-
ed tu provide our~:u;lvas with ttxt booke &114 study ~hem by 
oursel~es at home. 

German inflt..enoe ..:m eal'll ~~~o:re.to:rz instr~ction .l! 
this acnntrz. Many college prof•tulore ill the UD.ited Stites 

finished their edu.ca.tion in Germany; consequently 1t is net ... 

u.:rtll thtt t they should edopt German methode nntl techniques. 

Truly the (}erl1Ul1n influence in the e,arly le borator1es or this 

country Wb s highly a1gn.:if1cant. How-ever, t~4ay it 1a not 

neoesa ry to go to Germany to tind the ult11ltl tt in lAl bor&tories, 

tor this country conta.ins some ot thil tinesi in the world. !he 

students of Liebig who exerted the trt~aatest intlu.tnoe upon the 

devel:Jpment or che:tt1eal education in America ars; Eben •· 

Horsrord ( 1818-93}; lf'rede:riok A· G0nth (1820-93) • o. 
i~etherhill (18.25-'71}, ;. A. rorter (1822-66), wolcott Oibb1 

27 ~·' p. 141. 



th ( 1016-83) .18 

F:rivately owned 'l.abora·toried.. Tho eax:·lr aoienti tic 

schools we:re by no means the ottl.J 1ttat1 tu.ttona i.utluential ia 

popularizing the la\lo:ratory mtthod. At app!'oximately the asme 

time a1 the 1ntluenee ot the Tile So1tnt1t1e scho·ol and the 

L&wr~noe voien~itic 3ebool was telt, pri ve tel7 owned la bora

tor1cs offt,;;~l"'ed t:in opening tor students. who wished to take 

la bore. tory iiork. Thifl type ot in1t1 tution pl~yed 1n important 

role 1n tez~ ch i:tg Q$ll th£a t bran all ot chemistry whi oh wa·s sadly 

n.egl£oted by· the oollt1es. Thera wert a &Wiber or woh l6 bor

atoriea but two ot thea .in particrule~ deserve mention., These 

ware th~ pr1vste laboratories of :or. J'mmts curtis :sooth of 
Si 

Philedelphie, and Dr. Charl&a fbomaa Jackson or Boston. 

Both of these l~ borator1es were opened in lS36. 'rhia typ• ot 

instr 1t:-ticnl m~de the tem.cbe:rs eontoious ot th.e ~Wotsaity tor 

le bore t ~11~y ins trileti on. The young ohtmists who worked und.e :r 

the3e ~en hed ample opport.uni ty to t~mil1ar1zt th~ntsclves , with 

anslyt1c~l procedures and 1ndustr1el prooesaes, The natural 

:result, or oourse, wes their 1At1atenoe, le ter as teachers • 

upon leboratory t'O&ehing. 

28 Browne, .2£• ~·, P• ?'li. 

29 Ibid., P• 713. 
·-~~ 



at the 1ct•·l. scn.uol in oo.nne c't1~n ?41th 

OU1ldi 

or thi~ building e enemioal bora tory a built. 

It WfiS fi d for· one hundred and th1rty~e1ght studtnta. It 

t aeoh student hed hia own p oe 

tar 

This .tJli.ln so widely used and adopted at tht prosen' 'time, wes 

then a t innovati.on* but ev~n l1ere tht la bor~tto:ry t~ss 

·muah used ro1~ sever•l yeera. Dr. John "· Webattr Y~ea then 

protasso:r o!' ohem1st1·y at both the medioe.l ICllOOl &ild the 

~ollaga. ·1~wo or three lectures wets 1ht txtoat ot tbt cwb.emi

ael 1nst:ruat1o.o. ill the college at tb.l1 tillt. rn truth *"chem

ical teaohing in Harvu:rd Coll'eli bred btoom& txt1D.ot • ., rt Will 

left for 'fl;() bs ter 's successor, Jo:Jieh COQk.t, to 1naugura te a 
51 

attange f:.>r ttH~ better. 

In 1aoo Joai~h Cooks waa ~ p_po1nt~d 11:\ the pla oe mad.e w-

cen~ by Webster~ .Rt tbJ;t tim~ thir) oolltge had no apperatua, 

but Cooke ru:rr.t1s hed wht\ t he ua.,d :trom his own pri laboratory. 

There was a smal.l leoture room but no laboratory, because pre

viously all that was z·equired in the chemistry oourae we a a 
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few le.:etur••• I._ ie tru•• •• lula eee.a aentioaed preYioualy., 

that aeit~utetl teaek1DS wa• .ao1 favored bi tbe oolleea autb.or

itlea •. 

Qo·olc'8, s·o,•a stt~rrl~e4 • a·a~ll ltiJontorr in e small room 

heatat.h h.1• :lectu.re ul.l •• latt!f 1a-v,te4 ta ttw •tu4enta to 

expe!"~at wlta Bllih . 17 lBel Oeoke ba& equ1ppe4 the atdical 

aehoo1 ia J:oa,:ea. ~ th•: ext·eat. 'lf.a\ a few puptla eould take 

qual1tat1'fe: a.aalyats. It .is 1u:teraat1nc to not.e tnat in 

181'7 ,. laboratory work was made s requirem.ent fo:r the student a 

who st1!14ie4 ellemis't:r:y. 1~011 th1a •'tart the chemical d9part• 

aent .. ot Harvard. rose tram. pl'aot1oallJ nothing to ou ot the 

laraeat ia the tra1verai ty.. Cooke saw the laboratory of this 

1nat1 tat1oa r1ae from a mere oellar ooraer io a whol• build

ins oaapletel.J tilled w1 th· la bo.ratcriea end leu,ture ro-om.s. ~~ 

lattor·atory t••b.aique trein:1ll&. the Jto:rr1ll Aet in 1862 proved 

to be a IJ'·tt•t tor·ce ia •n• popul$:r1za$1~A- or lebQretory ina'truc

tion. Th1a aet ap,prepr1a\e4 la,~;t:e \o promete end ad'fanoe ea-
33 

uee tion in egJ~te:u.l \u:re; ll.tthu1o art a, aai aatu:re.l seituace. 

A result or tats ae-t was twa to®41na ot tile preaeat lan4&raat 



eo 
colleges which have as their &ia that ot rl•velopiq practioel 

soienees. The very nature ot these oolltsea dieagreet •1th the 

sdvocetes ot \be clles1cal tra1Jlin.n, ! 1 ~ aS •ar 7 II 18751 tke 

[aM& a Jtate Asr1oul'\iu.~•l College ela.1m.e4: M 

K. s. A. c. t'llrnieltes 1 aeataa. tniniac havins leas 
bosh and poasess1ng. more real valut to the boy-a and a1rla 
who will have to make e l1viaa ht wortiaa th«a can be ob
tained elsewhere; it affords a mental diso1pl1ne equal to 
that ot any othe:r inst1tut1oa, alit it elves a uaual train-
ing which cannot be found elsewhere · 

As may be noted these schools did not deny the txisteno• ot 

disciplinary values in education, but they did suggeat that the 

practical and usetul were more importent. Another force which 

encouraged the development ot chemistry instruction was the 

introduction or the elective srstem in the oollOI~Us. Thia 

aftorded the students. en opportunity for the election or 
5fl 

courses in soienee and e release :trom the .study o:r the ollult1cs. 

It wss in this manner that the laboratory method ot t• ch• 

1ng slowly gained a foot-hold in the eollegea. Although certain 

111sti tut1ons used and advoested the laboratory method e~trly 1n 

. the century • a genoral acceptance of this method aot ooae 

about until about 1870. from this tiat on the development ot 

laboretol"'y instruction bas advtH10Eid et a rapid :rate. Bo'Wevlr, 

this does not meen that the que1tion or leborstory inatruot1on 

is settled even to-day. The question es to tht rellt11'1 

or the lecture demonstration method aa oomptt:red witb. that 

34 Bruce Men in • ttDtV'tlopm.t:ota of. t~u~ currio~lu; _1m. 
College Chemistry.~' Journa~. 91: Chemicel Eduo~Atio~.• 12. • 
Nov •• 1~35. 

35 Whipple* .!.£!· ill• 
\ 
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1n41Y14tU~l .la"oratoa-y 1U:>Ik 1& e problem ot d1souaa1on at the 

preaeat, i1ae~,~•; 

ttJ.• J1tr1efl f:r~• 11?0 te 190·0 was cheracte:ritt4 by the 

s•••:r.al 8J·Ct••••••• o.fr the labort~tory aa a valid end essential 

mo4e et .a1;u4J~ ·"T~a•• •~h1s labo':ratory method b1gsn to lop 

extea~l•;••.:r abe::a' ta.ia t.l•• 1t reaul.ted in e tomal1zat1on ot 

ltfaora\&l"J exe,•i•~•• aa4 1D e standardiaa t1oli of equipment. 

!his fo~liu'\io~Jl was a result of the im.fluonoe ot raoulty 

psrelaolaay fU3/)d a;a Uftqtleaticaiq belief 1n. tb.e transfer of 
36 

t:rainiq. 

This study ot the evolution or tb.G chemistry labora-

tory ae a me\ho4 of 1natruot1on has indicated: that the doc

trine ot mental 41;eipl1nt hea played en important role in 

shapias the eturr1oulum cr the Am•r1efU'1 aollegee from tho time 

or tne begimniags ot lsborato:rr 1nstruot1on to the beginnin£ 

ot the twen"1•th eeatury; that students sew very 11 ttle labor

a tor)" 1nstruetio.n before the middl.e of the nineteenth century; 

ttu1t be tore the lliddle of tbe nineteenth century, students saw 

lil:xpe r1111en t • pe rt o'rud by the ins t :ruo tor but were Ilfi'V er allowed 

to handle the apparatus themselv•s; that the beginning or tb.e 

la bora to:ry method 0811 be t:reoed to the founding ot th8 Rennse

laer I.tif!titute in 1826 and thlil Ga:rdiner I,yoeum in 18221 thut 

the private laborstori•s such IllS those of or. OM 
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Jeok.aon ant Dr. l&Dtfla ourtit Boetb exerted th• next greet in• 

flllenee 1a artim.ulattac le\lo:re.\orJ 1aat:ruot1on wllen the opened 

in let:&; the' the t1rat :t6fiUl&:r llb$H'tory eouraes in oollege 

ehet~.istn were otte:red at the Yale ~oient1t1o school in. 1652; 

tb.4lt 'the first la,c:re,o.l'T 1nstruct1oa &'G the mll,u11oal sobool 

in eonaeet1on wi\h Smrvalr4 was in lM&; tllet in. lEU>"! le'bora

tory work in Hanar4 was required ot all st.ude.ats who studittd 

obem1atr,r; that it was not until about 1870 that laboratory 

1nstruot1oa in chemistry became generally aceepted. 



I!UtO:SliT OJ' OJ THE OFrltYISTl1Y CURRICUtml, 
l8f!Q TO !BI PRESilHT T!Jll£ 

offered aa a :rete br&IJ.Ch Of 1nstruet1oa in the Am&rioen 

colleges and univere1t1Gs s1.n.oe the tound1ng of the t1rst pro

tesaorship of chem1str7 at Xi.nss College in 1767. The ·univer

s1 ty of Pennsylvania was 'the next to otter chem.istry rAs a . 

aeparete subject when .Jemes Rush vvael the protes$or ot chemistry 

in l 'i eg. I:n William. and uary College. chemistry we s introduced 

in 1774. Harvard included 1 t in 1 ts curriculum. in 1783, eno 

Princeton. in 1795. vur1ng tbe tollowina titty yeax~a it be-

oeme a regular oourae ot study in most ot the large colleges 

and universitiee of this eountr7. 

fhe chemistry of these early colleges W6S usually 

taught in connection with the medical schools and wee general

ly oonsidered a part ot the me41eal training. The ohemistry 

courses 1tet·e usuallY' made up of a tew lectures with e.n oeee

siotuJl demonst:rtt tion. the main purpose or whioh was to produce 

spectsouler etteets. Ve:ry few laboratories vlere in existence 

end tbose were tor the exolusi ve use ot the 1ntatruotor~~s. 

The be,g1nn1ng ot 'he laboratory method can be treoed 

baok to the tirat quarter or the nineteeuth century •h•n the 

Rensselaer Institute and the Gardiner Lyceum were tounded. 



trAder the 1ntluence ot tile aaientitio aohtOl.J 1114 private lea-

oratories • the laborator1 u\,hotl wta 1m.t:rot\tot4 ia 1 :ral 

Wlf into the eoll$1CUJ tl}U~U' tat .. l'.1flL4l• Of \ht n11G\$tl\'th OtUl• 

tury. About twenty-tivt yea:ra ltttr 1t had ca.1ned 8 1eu:rel 

recogn.i tion lind aeaeptanoe e•oaa tb.e eollegea. !he &d.,t.neeaent 

Qf ehemi oa l oduoa tion in 11:t Uli ltd sta\·ea a.aa tattt•n :rapid 

strides aince l87f>. It ia trjom thlia ~ete 1.o· the p~:r•eea1 't1at 

that 1a ot primary concern to thit oaptrtr • 

.uuring the past lualf•etatu:ry \be ottt:riBI' ot tbe var

i.ous college dep~rtmentta 0t. cliem.ist:rr uve ona:og~Hl atreatly. 

This change hea resulted in tm preae.nt disouaeion ta to what 

new courses should be added to the <)urrieulum. onat amounts 

or scientific research h. ve beea oarr1ed oa iaaidt ibe collegea. 

Many t ohsmioal research ~teoompliatuaents mturt be ered1tcHl 

to oollese research leboreto:ries. Tbis, ot course, 'Ill not 

true in the Garly collesee, tor et that time praot1cally all 

invest ig& t1 ons were ot~ rried otl out~lide ot the eollegel. 

In an ttempt to describe the conditions of' ahemioal 

instruction at & bout 1880, a brief study or tht methods u1ed 

and the extent of the instruotio.a in chemistry in s1x. ot tee 

mare importa.u t and typical colleges ot thi a country follows • 

Dertmouth. At tb.is insti iu1io.n. tb.t :resultr oourae in 

chemistry occupied tour hours a weelc 4urtng tleven ••• , the 

last term c.t the junior yeer. Lectures and txper1m•utta 



the class made up the uta part or the tonae, llilltr•a text 

book wes uaed. In the midtle tem. ot the ttu.io:r year ~lere 

was an optional ooura, ot teur i.otrt 1 w~eelr: iA lflil\&oretoey 

practice. 

The agricultural eollece 1a coMe·etion w1 tl Dartmouth 

bad a genera 1 cou:rse ot study estttt«:la.c tl'tr·ou1h ouly tllr·et 

years. Ia the second year, Be ricer• s oh•miat:ry was atu.di•d 

tor two 'terms end DOU!lss and Presoott•a ~ali \ativt Anelrsia 

for the third term. Dur1na the first te<rm ot \he senior 

year, quantitative analysis wsa opt1onel.l 

Hsrvard. At Ha.rvard. a teurae ot twenty popular ele· 

mentsry lectures wee delivered C)l'lOe a nell by Prote~uu:>:r Oc"ke 

to the rreshmen; This cou:ra• was :N!lU.1:re4 ct all treshaea. 

The Jthole class was requil'tut to pl sa an exemiutioB et the 

snd or these lectures. Atter tbt treud1a1u). year verioue eleo-
a tive courses eould 'be taktA. · 

Clarke sW~J~arizes the eentent cJcf tlese elect1Yt ooursea 

in the following mann•r: 5 

After the treshaan ye~r tht tollowint~ elec111fe 
courses are offered.: 

l Frank ~~igglesworth clarke, .., A ~aport on tnt Teaching 
. th n1•~4. ~tatta ~ Bureau or 14• ot Chemistry and r·hysioa in e vn 'w u. · .. · .. • ., .. · D lf'''l'IJ!O-.... 

ucation Ciraular or Informa't1o~ !!!• !• Wtlhin&toa, · • • ' 
p. 38. -

2 Ibid., pp. 46-47 • -
3 ~., pp. 47·48. 



(1) Descriptive chemistry, with laboratory work. 
Three times a 'Week •. Asaiat&llt Pro.ttato:r J'aokson.. The 
course es e whole ooa.s1sta at two ltotu.ret oae ree1tation 
and tour hours st a 'klo:ratory work a wet I. '·ttte ll bora tory ' 
work is laid ou ~ :fo:r •••h exe:ro1se at tnt p reoe41ns lecture, 
and 1nvolvalt nWle,reua. esptrimente in l)"otitUtl oheaiat:ry. 
This course la 1.a,ead•4 ter ceneral .•4uo•1ioa en4 ia \alten 
~1 more thaD halt ot t'Very el•••· the aveJest of auakr or 
ztudeats anauallr 1n attt¥J4eJioe tlpoa 1 t 1e :reported •• oa• 
b:~ndred. 

( 2) Determinative mitutr&l$d ~Uld 11 tholog,-, w1 ·tb. 
study in the mlperal os\linet, !hree t1a•• 1 t~eek.. Pro .. 
teaaor Cooks snd Mr. if:tl1'illth· T:at lliAeralo~cy, 1aellt41ag 
descriptive ory.etello&r&JtA7 aatl l!tlowp1p1aa, 11 taqh.t tiret 
by lsetures on ~todela a ad sp.etae•• • aall later hr Jr&Otical 
e.xe:roisEUJ in determtniJ.I m.lae:rela.. over two huad~ed traw
ers of specimens are seleeteQ. ·tor thia purpose 111d aasisrutd 
to the students. Their fHHJ.tt1remen1a are teste! b1 eal.lilll 
on th.em to point ·otlt on \he atptcime1u•' 1<i.e eaarseteristiea 
ay which the latter bave b•,ea 4ettra1atul. Tht 1XIIt1Utie,a 
refers solely to the1,r ebili'tJ t,o 14tultitr speeiea. Abou:t 
thirty atudents take this tori;. 

( 3) ~iuali ta t1 ve analJat s • llt tlata1 oetl pai lo:u,plt7. 
with laboratory work. fh!'et :iimea·a wt•k,. •••iateat 
Professor Bill. ,ualita1i:ve aulrats is teugat in. 1ua.eh 
the usual way. Three hours 1 week ••aaa e ·maiaum ct aiae 
hours' work 1n the laboratory. Moat students work 11\Ulb. 
more. J\ bout :rortr stude.nts take thia work. 

(4·) ~uantita•ive enslya1s. 'three times 1 week, or 
a minimum of .nine hov.rs iB the: llboratory, Protfluu1o:r cooke 
and Mr. Hodge a. In this course, ts in the last, soae pre
liminerr instruction is g1V1Ul by leotu:rtiit About twtu,ty 
students ettend. 

· . ( 5} The ce rbon eom.pouads. Yh»ea . taea . a wetk • 
.Assistant Professor Rill. !hit is an atvaneed .oourse of 
leetu:res on theo.ret1oel o:rs;an1o ebemiatrr • aoooapan~e4 b7 
work in the laboratory. the lt~tter 1s chiefly in t • 
preparation of organie produc\a. althoUib, 81 ~00~ :• o!h• 

.·~tudents show· themselves competent, theY art 1 ar 8 

research. 

. { 0) Ad vane (I d cou l'lilll in ·c~:~!-1'1 ;:t .at:·;·~!! i 11.1\l• 
Throe times e week. k Pr~;:~~~~t also ' 1 tudent 11 11 aoon 
at ion ot earlier wor t . , . .,.. 1. t kill are aet at H• 
~s tne·y have acquired sutJ.ie elnl 1 eciai tn4 in the ltbor• 
search. The 1nstruetion. il 8 sp 
a tory. 



For gradUJ~te e\utea'a there is a to'l.:rae in ad"Ytnced 
organic ch~m1stry, tb.Ht t~imts e wtek, 'tU14tr .~~\aa..iJteat 
Professor Hill. In the la'boratortes advanced a are 
also dircoted by the protese.ors in wh&t$Vfir 1peoi: .. xl atnd1ea 
or 1nvest1gat1one they IUAJ desire to u.atertelte. 

But 11 ttle \Ute ta ma~e ot te·x~ 'books, their 
fJOne by. . Itu:leed, tlulr·e art ao :torsal :reti tat1¢UUa txeep\ in 
courses l and 3, aad 1n these tlUJf t\rt 41:reoted r1ther to 
emphasize the lectures Cl" to e.t>rrtot 1aaoouraeies than to 
enforce the l•erning of ltUJSOlU5. 

The le borato;rr tacil1 t1G:s, .,. , are a1 fellow•u 
First • a qW~li tetivt laboratory • with. oae hundred ; 
then & quantitative laboretorr. Ytitlt \wtnty-.to\ir 4eai.a, aa 
orgenic laboratorr, With twelve dtaks. end e m,inenloaioal 
leboratory capable ot aooouo4at1na about twenty-tour 
students. There it e :room ot eonata~tt \eaperaiure tor gea 
analysis, w1 th a turnac.e rooll1 • altRce ?eoa end library, 
a rger and a smaller lecture 1'0011 . ec4 tl!t.ree private 
le boratories. The apparatus is ample, t~t.d the ainctral oab
lnet is abundentl7 mu.rfic1tat tor all purpoaes or 

'Every opportunity is afforded tor research. 

'.rhe roregoing doea not tnelude the oou:rsea in !h.e 

Lawrence Joient1t1o Sohool an.d the Ju.sst't Ina.titut1on • 

. insti tut1ons ere oonnected with Harvard. 

Yale. In the u.n4erg:ra4ue1e aeadeatcal tiepartmem:t, i:ar--
struotion 1n ohemistry w&a 11ven in 'be firs.'t tl!iird ot the 

junior year, by rec1 tati011S, lecture•• 1lluatr&t1ve •x•rc1ses 

with problems, and exam1n~11ons. lfhere was no labonioey 

preatioe. 

The extent ot chemical education in ';3httr1eld 

Qfl''iliettd w1 th Yale • 1• brousht out 1D 1t1c school, whiah is ~ 



a description or th«t eh&llifltry curti~nllWJt 1a tha-t 1tust1tu:t10A. 

Cl~rke deaer1bes i~ •• t&ll~w1 ,5 
Inetruet1on 11 slvta by tb. t 

assistants •.. 'l'h8:re en teveral tk;:: :!:;:~·:~:X.!!! !~0 
stud7, all ot wnt•• 13l't tbt •••• ill the fir t 
"oourse in chemi&rtry• 11 as tollovm: · ' rear. 

Freshman lEUta···f1rll1 tcumu oemaa, !IIlith, ana
lytioel geometr1, P ;ra1,·tt tlemta'a~ t)'ewiac. ohem1a\ry 
( reo1 tstiona end laboratory practice). Si~UJ&ad ter•: 
tansuaae, physitJ, aa4 ,~htais,tn-. t•• abe:vt) ,, aphll:rioal 
trigonometry, element& of :t~echan.1ca, botany, physical 
seography ,. peli tioal lt{3IO!l1, 4re:rwtnc. 

Junior tear.--rt:rtt 'ttr1u ~a~~"ticel ani orpnio 
ob.emistry~ !eo urea, quetl1tetivtt ttttllyais, 'blowpipe auaa-
1ys1flt Germ~n, f:rtaeh. Sttoad,, ttl'IU Q\U:Ul't<1tf.lt11t IUlai!!'> 
lysis • mineralogy, blowpipe aniilys1s aad determ1n~t1oa or 
species. rreneht Qerun. 

deni or na r.--11 rst 1,e:ra; Yt\Uifr~:r:.1e a.ru\ c!rc~ua1 c ana
l}"eis, geology, zoolOIY• rr~m.eh. second tara: J:iatrel 
anslrsis end $SSIJ1as;, eer1ow.lta'!~.l~ ollta1t\ry • reei tat1oaa 
t1nd lecturet (opticntl} t geolQCJl ae\allu.rcr {optional}, 
mineralogy {optional) • J':renoa. 

Blowpipe t.ulelytit 1,, tetU.g~t in all tae recult:r 
courses. In the ens1nee riXll sours as this stud7 i.a taken 
by the seni ore. otht r OQ\tJtSt' .bve 1 t in: tbe Juai or. JtlUl~r. 
Jtudents 1n t·he oou:rauts ot *'aatu:rtl l!iatorr~ and "biology" 
have 1nstruo't1on in qurAl11e.tilt ane•1'a1a 4ar1q t.ht tirat 
junior term. In tht leiter cou.ree tox1oology a.n4 phyaio-
log1oal chemistry e:re t~uaht tb.roueh the seoond. junior 
term. Juniors in the agricultural course take th• ohe¥1.
istry aasie;ned tor t,he eaile tt•• to tke eae.m,io4l etntt.ent•, 
as specified ebove. In tht $tn1o:r year they have ecricul-
turel chemistry. Y·OWl€ ••• wtshiq to. become mtain& 
engineers cen pursue the roguler course in civil o:r lltoh-
anioal engineeriDg• en4 tfte:rwsr4• ceQ spead e tourttl r 
studying metallurgical chtmistrt. m1neraloay, • 

The lea bora tories ~tre well pro,ided with all :neotl• 
sery feo111 t!es. A tee ot $15 is cberged to 11\lll!Aben the 

5Ib1d., p. oa. -



Columb:tii • !n tht S·('.d!loel ot .i:rts, t.la sepb&more olasa 

attended one exar<t1se • week in otu:.a1silrr th.rouahout the year. 

The course consisted • ialy of lt,cturea and inelute4 the aen.• 

eral pr1no1 plea of ehemi~Jtry • a sh~rt aoecn:i.llt ot the OOJUI()a 

elements, and the ehier compounds a.nd their ttaes. In add1 tion, 

a brief outline of ve;etable and a.uimttl ehemlst:r;y presented.. 

Generfil chemistry waa also 'anght during 'the atnioJr 

year, three times a '11Utk, as tn eleot1 Tct. :rot:ae' '• text boot 

was u~ed along w1 th lecturts to mtkt U:Ji' the courat. The prin

ciple a and details or both 1norsan1c &Jut orgen1o chem11try 

were the topic~ discuased 1a these oe.ntrt!ie$. !he leo1uree lnare 

illustrated by obemical speo1me.na, Mo ltb~oretory work wa re-

quired. 6 

The chool of ~ines whieh is 1m eol!Ul~lHJiion with oolWAbia 

had a course of study f.lh1 oh in all prob&bili ty na tJp1cal ot 

the colleges the country O"ftr at ebou:t 1880. Cla.rkt 4asor1bes 

it as :follows:? 

6 Ibid., P• 67. 

7 Ibid.,· p" 66-67. 



lor an.al)"t1•Ull cnemis try there ere th:ree la.bo:rator1es, 
tor qualitative anal7eis, on•· ·rer quantitative s.nal:yais, 
• tk1ri for aasayina. eh of these. ia tho;roughly 

en4 is 1a the apeeial ehar,;e o.f' un instructor with 
• 1-..1'7 atut.eat ia provided w1 th e cenvenien.t 

ooatainins draw•rs and eupboerds, end fs supplied 
e · ou\ti t apparetua and r•agenta. ! 1be 

• are opea daily • except se.tur<le:ys, sundeys, 
Yac•t1oas 1 t~om lOl\-J!; to 4 p.v. 

Dur111g 1lle aeoond Jtt.tr, qu~l1tative «tnelyais 11 
lectures, .blackboard exero1see, &nd eon~ts.r1t 

'tOJT p:raetioe. !be spectroscOp$ 1s freely used. 
the atu4ent shows, by written end experimentel ex
ilea~ tkat he 1• su.tfieientlJ temilier w1 th qu~li

tati-ve work. he 1s ellowe4 to enter th~ quantitative 
la'htJratory. IB \na l;hird end fourth years, quen·ti:tative 
analys1a ia teu6}lt, tb.e laboretoey exercises b•ing aocom-.. 
pa:oied still m:r leotures and bleekboer·d work. The lab• 
oratory eou.rse 1& ,;redad arter the. usual meuul.er, the 

·· ~tuden.t beginning with comparatively. simple suomtances of 
known oompoai t1oa aa4 paasin~ on by degree~ to the etnalyais 
ot m.ore complex bodi~uJ• such as ooels$ pig iron, various 
ores, slag•, ~t~••• and so on. Both volumetric and 
£revimetric methods ere employ~d. In the tou:rth year the 
student is admitted to the asser laboratory, whe~e he is 
furnished with s su1 ta'ble table end a aet of esfJaying 
apparatus. Hero he luls access to crucible and muffle 
furneeea end to volumetric epperatus tor the eu~$!ry ot 



3toi ohiome1ry ia ta11gai. br ltl'Jtu:r•• 1&4 '&look• 
board exe:roi sea, as a Jl:f'l or '~• ecnJ.rst 1a aeneral ctuua-
1stry, through tht t1Pst aa:d ateGn~ :r•e:ra; .tut4 1 t1~ ·p~ao...
tioal applioettio.as are dfJV'&lep•t in leotaMe u.poa quam:t1•. 
ts ti11e a nalyais aad asaayina. · 

In appliedl cheaie-trr, tne iu,stNt)t.1oa. extends 
throu.gh the third and tourth year• and e.o'JUt·11t& &t lectures 
illustrated by experimentll, d1egr,$me, ant a'"'t1Z~e~•· !ht 
oebinet or industr1el chemistry ts -ve:r:v larg• au ecmplete, 
oonta in1 ng severttl thousGnd sp&·etitt.eJJ.s of m~ttriala end 
products. 

P:rinoe'toD... At this inatituttoa 1A tht olaaa1cal ooarae 

throughout the senior Jeer t ehemittrr :we a requ1rt6. !ppl1ed 

and organic chentist:ry ,~·ere beld as ·tltflt11'tl tor the •••• 

yea:r. In the school of ecdenee, the frtsbmen w:trt preac:ribed 

to. take blowpipe analysia. 'fllf'ioQhtlliUt tO. tfiH.u~nd rear, e;tn

eral inorgani e cnemial try, ,1 th qual1~etivo analysis dur1q 

th d d t.hird te:r. me were :renu1~t4 •. T:he jW11ors b.ad. e seoon ar: · , 

quantitative 6ntlys1s end tbfif r~eniOr$ took up volum•trio "ork, 

assaying, applied ahemis try and orgu.i c ohamietr:r • 
8 

Uni verst tz .2!.. pen.a$:rlvs.a1&. Tht !ltttu.~~e 1M extent ot 

the chemistry depertment of this institutii&n it Will dtatribo4 

8 !bid., p. '15-76. 



in the following: 9 

rn, the ,4et'artun\ $~ at-ts:: '~· ltJltQQJrta .,. thea-. 
is try thl ee tilltts a •••k an4 ,h~l:r 4ur1~ the rear 1 oourae 
of le . . oova:r1ni in a .ltAttrsl way 'bile v.holt t1el4 ot 
the aolG"noe, 1no:rsan1o and orgq1.e. 

In the Towat :Jeteat1:t1c Sth&Gl tttere are tro11ded 
six oouraea of atudy1 which ttvJ•~"I• .,t. 1ho b•&1Jati1JW! Qt 
the th 1 . fit . f;rea.hme». ~,,., e eo\lrat ot tu.ll1 
illuBtra expe:r1IMUlUl l4Hlttau.~•• \lpon inorganic ohtailtl7 
twice a throuchout the ytar. Il the sophoMore 
one ia devota4 to :r~oitstiQna tapon tb.tOJ't\1Qil. chea-
is.t:ry, a 2eoond to tbe ou:\liatuJ ot oraaaie eata.~atry 1 aal 
the third t'l l~1bo:ratory •xtroi1auu; ill Qht,.ital MAipulation. 
The text book to:r reeit&tion tork is Orttm.t •a trtnalltion. 
ot "a Elemente ot Ohemia~ry, ~ll' tla•:re ar• thr•u• 
axe :roise s weekly. lt; t the be.ginninc or the jua1or year 
·the olmss divides into six seet~o~•· All ~GI1ll, tl:le atu.dy 
ot analytical cbemillJ'f at this pQilt, \tlt 4tvote 1117 
dif!'wlrent a.m'ounts o.t' time to tb.e worck. !n tbt two tll&ill· 
eerin.g eoursea qual1tat1vt enaly&ia,. attal,ll.lrgy, deter• 
m1nat1 ve :nineraloay, and 'blcnip,p11.1 t:rt a1;ud1t4., ~l~Qdtnta 
in tne oou:ree preparatory to medtoel atudies have qulli
tative analy"1.s, orgenic chemistry. end dttermiuttte 

ra l:J~Y through tht junicr 1till:r; .. •ad 1a 'th.t s.e.n1or 
cla es take up quu nti teti ~· ••rk1 toxicology, and 
physiol eel chem1atry. for the ne)laem1eel teetion the 
whole oou.rse or study trom the ~e1111n1~ it •• tollowa, 
the same amount of ehe&1atrr 1u. the Junto:r and senior 
years bei taken alap ty tbe s•ft1~n ~il. ,eolo&:r and 
m1n.1ng: 

· Ic~reshmmn zeer.••H1story, Inglish composition. 
French, aigebra, seometry, t1i&Otl01\'~rtrr, tflrtwi.n,g, Ge:raan, 
chemistry. 

sophomore z:e&r.--lnsliah, a,rman. French, apht:r
lcnl trigonom.etrr» descr1pt1 ve seomer~r:v. ditfertntial 
calorilus, drawing, phys1es, ohtmist:ry, s•ology .. 

Junior yeer, .... physies, 10110, s•ology,, 
orgBni c chemistry, tbem1cel un,ipultticna • qua £1 t 
and ulo·~svpipe anelya1s, ohcmioal ptepa:rat;ionai n 
to qusntitati'lt analys1s, d,eso:r1pt1'fi mt~41•rct 01'1• 



metallurgy, assariag • 

.. ~3en~ ear.~-.!itto:rr, lncliah ll,eratue. inter-
ne tton~ITa , .· .. ompaon' 1 sooiel 1:Joi;anoe and ti 'Eoon-
omy, oompo!11t1ons, deGlemt,ioas, ~\UiR\t1tat1ve an~£lYiifl 
( t:ric and Toluaet:rie), 1&11 anal;ra1a {inoludin.s 
o:lnstruction or eut&·••teJs} • orpttit ar.tal;rs1a; wste:r 
anelysis, deteot1on ot impu.rit1e• in rood aad dr1nk 
quenti ti'Ve. blo•pipi.a& .• o.hesietl pr.pa»atioAa, aet~llurg, 
determination of m1ne:rela by their Iitlyaioal p:roperties 
practice 1n agr1oul.tuHl chemiatrr. ' 

J~ poet ~rattuate cou.rst ot s·tudy has beeft ar:rease4. 
but es yet no regular olaasee h&.l& been. o:t·ga:aiJtd. I.ttdiv
iduel post gradue ttl studanta h~ve "however b&en 1a attceadanoe 
tor ~l~rvE=rel rear1 past, workilll ·upon g&a antlysia, m.1ne:r·al 

· ~nalyais, organic research, and other apeoial aubjeote. 

Tho lc bore:tor1es a l'4!J $Xoept1o:na.lly tine end tully 
equipped ror ell ti•lds ot ehtmioal inetruo'tion. There 
is also a ohemioal llU$8\lll. SiDce l6'f2 abou.t twe.nty-ti'Ya 
original 1nveat1gatioas have been published by Prottssors 
Gonth • Konig, 3adtler., an4 Slli th 1A v·a:r1ou.s tc1tntif'1o 
journals. 

Ghemistry end ,nQtural philo~~Sopby have been taught 
in a lirn.tted way in this umi ve:r•1"Y tor .cearlr • hUAited 
and twenty years. The present system of teaeh1q tbeae 
aoienees wes elt&blisbe4 in 187.8. A sctent1t1o eoei•t:r 
has been orga n1zed· aong tbt stu4enta, .and meet1qs are 
held even f;eek tor fHUit.IJ'I and .t1seu1sioaa. 

mtJ.y be notiaed. the eha:reeteJW ot the work d.one in 

ahetli st!'y in the various insti turttions 1ea by ao· IUHIU18 the 

same. However, a common oharaeteristia or theat iuatitutiona 

is t scribed and required work in chalnistry. In 

these colleges a great portion ot the ohtmiatry oc.nJ.r.aes 

ot:rered was required. The l2riat1ons existinl UJ.On& tht 

colleges et that til'll$ was entirely natural and lc~siotl. 

common &1m end purpose was hard to .obto1n btoaua• 1nat1 tu

tions of higher learning grew up more or l•ss indtpendentlr 



ot ea 

eol 

ill 

were 

in 

tail 

d .. 

d 

th a ditferon' objeot in view. 

in the e4uaet1onal scheme, 

stano.ard.ia~n,g agent suoh as did tile 

institutions ha'l such things as 

to fulfill, t~retore, thty g~ew 

:.n ea.oh. other. ·This is not t'rue 

lepment. !1 a result, the colleges 

1e detaloted 1'sr1ous types of curri eule and 

eaunirr. Thia number does not include 

"'""'""""""""'"""""·"""'• ••ttJtiifit seboels • 1nsti tut!ons tor 

sohoola which existed et 

rte10 n!de e com»rehenaite 

ca teaching in the tini ted state! 

that the following table is 

thil table will 1ndicat• in de-

t>f ebemio-el education in- the various. 

10 Ibid., ., 200-12. 
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-~-.........._.__~·-''""---' 

1 

St.., John •s Col. ot 
Ark., Ark. 

M1'ss1on.ary Col. of st. 
Augustine,. Cal. 

Pierce Christian Col.,. 
Cal. 

Un1Y. ef Cal.,. Gal. 

S'tt,.- Igna'\illS col •• Cal. 
s,. ~~ar,-•s C&l.,. cal.. 
Sa.n'ta Cl.ara C0l~. 9 Cal. 
Pa~1t:ie D\-b. Col.~ Cal. 
Cal. eel., Cal.. 
hall. CQl •• Cal. 
Bespe.ria.a Col., Cal. 
C•lo. Col.. • C.alo. 
Trini t.y c•l· , cona .. 
w.aleJ'an univ., conn. 

Tale Col •• coma. 
Delaware eel.,. Del .. 

• ot oa.,aa. 
A~1tmi.a 'BniY.~ Oa. 

GIUDGSYille Col., Qa. 

• 

2 

l 

1 

l 
4 

Jt 
l 

1 
1 
l 

l 
1 
l 
a 
l 
1 

2 
1 

1 

TABLE III (Cea'\,~U'Gd) 

3 4 5 e ' ----~~-....-~~~~'-'-·~·-- ~~-.~ ........ ,~~~-.-~ .. ~- .. ~ ...... ~-~~""' ......... ~---"'~--- """~ 

Soiant.. 

Fre:ah. 
vresh. 

~ 
class Jr. 

Jr. 

S.h. 
Seph. 
sopa. 
s.en. 
Jr. 

Sopb.. 
Jr. 

Sa:4 yr. 
normal 
Jr. 
sr • 

8 100 

L 
m·.a.3i.,4 ao~ooo 

&.A. 50~;.000 

x.9 
• :500 

L 
• 800 
x.e.,.aa.l4 
:1.9. 45-.000 
c.& 
L •. fJ 
:g.-s,so 
:z., •.•. 80 25:J'OOO 

11.9 550 
I 
L 

~~ 

31 
12 ..... ~-4.8-50 
5~~-5-
Ul-·S~? 

31 

~ 

M 
1& 
1-22 
1&-31~5~ 
'14-I~T:.ft-77 
4 
l&.+S?-58-72 
~2-84-
14 

31-36 
:s.a 
rr 

1861' 

.l#iG!t 

l.Cl?l 

1865 

l82S 

1331 
1802 

18?2 



1 

Pj.Q Nono Col. 7 Ga .• 
Emof'y Ool., Ga. 
.Abingdon c·ol., Ill. 
Hedd1ng_Oel~, Ill. 
Ill.. ~~lttyan Uni v. ~ Ill~ 
S t • Via:teur 1s Col., Ill. 
Bla~kburn Vniv •• Ill. 
cart-hag_e co,l 7 Ill. 
st .. l& .. t.tu. cot •• Ill .. 
vaiT• .t·QU.~ec·~ IJ.l• 
t•ek River l:fai v • -. Il.l.. 
~e~t~t c•l.,, Ill~ 
Xftr\atW&$t,,....ft,.c ~···• I11. 
Ewlag -~ ••. ;(.1~-
Dwa' c•l~··· Ill• . 
~• fJDiv.i. I11. 
111.., .··· c•l-·, n .• 
s.-«~aa M• Anaa&r1 Col. 

J'_.$a't.: uaiY·~ Ill. 
-~~· C~l .... :tll. 
LlD~t~lB fJaiv ••.. Ill. 
lli~Ul C•l.•• Il.l. 

Cel •• Ill. 
1: 111. 

Beol. Col.. 

•• n1. 

l 
l 
l 
l 
l 
1 

2 

t 
a 
1 
1 
l 
• 1 
l 
a 
1 

l 
1 
1 
l 
1 
1 
l 

1 

TABLE Ill: ( Cen,1Dlle4) 

s 

Fresh.. 
sr. 
,..,. ..•. 
sr .. prep. 
G.\cb ,7aar 
Jr. 
111441:8 Jr. 

·scph. .. ~. . 
Fr-esh. 
J'llr-. . 
~4..-•••h.. 
JfP~· 
sr. 
Jr. 
Jr. 
Jr. 
Jr,. 

DU. 7fi&7 
fir• 

4 

E.t 
L 

• • E.9 

Jt, 
o.e 
c.& -..e.a 
Zt, 
')t.fl .,.6 
• X 
9 
9,, 

.!fc .. . ... 
·-· LA 
• 
1:.9 

I 

600 

?00 
~.aoo 

?.0 

2.-000 
-~.000 

···000 4,000 

s • .ooo 
Lt-000 

41(:) 
500 

& 

11-Sl 
13 
31 
H 
1.1-·SI 

" ~,., .... ~.t);. . 

. ....,31 
,._,~ 

4 
~1-
4 

--~~ 

-..&a 
1~ 

31 
H 

7 

1S74 

18.50 

lSY·a 
tan 
14181 

la5ti 

la&t= 

UTe 

laH 

1.a .,.. 



TABU Il.I (~1.-aatl) 

1 i, J * 
"""-'-''' ~ '"'" "'' """- ,_ ~/'r ~ 

• • ·v 
!l £_ ".! .r· __ · .l. L .. T • .t U 6.--~,.,_ .• _" .•. '.!~.~~~-~--J! •• J.l.U;;.:.,_g!!Lll'-.--·.... !!!1 

-~- \f1e.l4 COo!* t: ___ Ill-- 1 
•••~• -e_.l""~ · J:ll~ 1 
Be:4tor4 eel .• _: lnt~ ~ 
Ia41~ tfm.t·•• Itt4. I 

··~tt <=•l~~ llld~ 1 

r~ ~- ct~l<·~~ ~., 1 
~~ _Cql,~• _ IQ4.~ 1 
lad.~t A*llltrY l'lll$v ~ *' In4.jtj I 
Haliover O&l.. ~~ 1 
Bar~a v~lle . \1n1 v"'., Ill«.. l 
BQ.\1~ l.Jft1 v" ~ IBd ~ • 
Sat ~llsftlll G~l ~- __ lAd., l 
~•• <*r:l•~t•n G'CJl.,~ Ind.l 

11111 eel•• lnd• · 1 
1.kli '{, ~tt if(r\r• l')aMfJ a ta•. ID4. 1. 
Jmrlbaa Col.. Ind-. l 
tiqeYt1le C•l~•- Ind.._-._ 1 

tl.Diltrtlfllli * Ovl. t Ind • 
~ ' 1 

1 
1 

l 
1 

4.-'tt; •• $-•ph~ 
SfJ.Ptl~ 

~~* 

aa4 zr. 
J::r .• 
rtealt~ 
Jr* 
a~i! 
.J.Lril!;, 
J,f"~ 
sr •• 
h;ph.-

·B~t
J'rtt•b· 

Jr+; 

Jrt 

J~~ sr. 

.,, 
I • ~t~-1.13 

I~6 

•• GJ ,. 
• ft. 
J .•• 
K 
0~9 
x:.·7 ... ., 
I~T • 
IC 
lt,S 
I.V 

~ 
6,080 

·~·f)OQ 

TIO 
a.ooo 

.aoo 
1.,ooo 

9'00 
A ~"'.A 
~ 

100 
8)0 

atlS 
1 11000 

~400 

-16-4 ''_'" ,, __ ,"'-_- -~ 

• ·~4.l•Ji3 

·~······ T1Cf~~s .. ,. 
.Ia 
4. 
.,~ 

M 
~lB 

~ 
.,~. 
:Jl ' 

a 
u 

ltt:t 
l&U 

1••• 
1840 
lSST 
U29 
18158 
1810 

185-6 
l&ST 

Ufl 

l&at 
¢0 
m 



l I 

Vpp:er Iowa UA1v •. ~' Iowa 1 
Iowa eol.*·l~a 1 
u.m•ol•~ Coli~ I~a 1 
S111lpC6A C-~ltAal"!f C(31. a 

IO. . 2 
I~ Sttattac· UniY •• Iowa 8 
Iewa W.sl•yan. Ulttv,..Iewa ). 
. c~l c.1~*. r.... 1 
O$ka~a Col~• Ietta & 
PttD!f•· .. C't'>l.:. _. I~ 1 

eell~·l"$1 Uft1 ,.. of~ r.-~ 
x-. 1 

T'eb'M' eel•• Iova l 
._'\•ra Col. • I'""' 1 

~mttie'\ t 8 col.. It$ • 
tfll1T•t l{s. ~ 

Pii.~~~ .. ~o!!;d; tfili V *I' • l 
n.. 1 

l 

1 
1 

1 

T'ARJI III (.,_U•wll) 

.z 

Soph. K·•!l 
Praah. a.4 w., .• 
Jr-. Jr,.!J 
R"•esa-. ·•· 
~..,.·s;eba. 6 

••• ht, ... 
ft!eah'* I•T 

1r~ 
Jr• 
sr• 
WUt :rr. 

•• I.7 

•• 
at~ 

' 

Sepia• 
lrt. 
soph. 
zr;. 

Jt•6.1T 
J[ 

J:l"v• 
aepb,. 

··"· rr. Sop b. 
Jr. 

£ 

• L 

• 

I 

400 
s,ooo 

ItO 

flt®O 
2., .. k·-110 

$00 

1~aoo 
l.fK'KJ 

"' ~-~~ - ~"-- '~ 

II 
a 

1& 
l~l7 

-·~-13•16-sa.-53 
l~ 
~· 

13-56 .. 
•-a1 .... 
• 

' 
liST 
1841 
let'$ 

l:SU 
liNt t•• 

lBTO 

18M 

186& 

1 .. 



.....:I 
O<l. 

1'-l 

~ 

l I I • • • 
~,- p-<,~,- ,'!J t,~«f, -; ,l!!;:g<<.SL !U'IC "I!!IL:t:M,<:Idtfl!!LL.'I!!i!H ,<x;:<IIU'!L.<.!! ·:r:_.:_r_ .c.:: "l\i'![iiilj!li!L 'if!i!li'::::--:J,t'lfl!"''']lt!!L'':ilt"' ''J"":oo:"' ·;na< ~::tr: 

~~~lata* C•l•;~_ II'~ 
It• liiU~ Ias\.~' lt¥• 
tletWS$\~WA C:~il,.. I.J'• 
Jtf+ lfeele;~ o-t-,, 1:1· < 

~r~ Bale A J'emaltt 
J:DS-L-it:"j\" ~· "' 

CooGor«-eol~1 lY• . 
eea~,.~ n&11f -~. x;y,. 
u.ta-.1 Ool-~ <1\.Y• < 

1 
1 
1 
1 

1 
1 
l 
l st: .. ~tl! }lcl •• te;r. 

La._ S~\c& 'tJ'DiY-• l,aa 
o.n-t,~ C&l: • &t' La • ., La. 1 
~l&Dli Uni'f'.- t La.- 1 
s~a~b.~ ~1v ... La. 
JaJ'te;-aoa Cel. (S"*· 
~"•)· ta. 1 

a 
1 
l 
1 

' 1 
1 

l 
1 
s 

.J~r ... 
f:ttt: -·· 
-~ ~· 7'• ., •.. .I( 
··- 7it• 
Jr. 
~yr. 

k"d 

e 
T 
L~t 
J.e 
1, 

-~ L•9 

••• ,.19 
I.9.,.20 

• 
G~s1eA1 Q.,T 

Sc~· 'N~T 
);. 

~h. 19'7 
Sir. l·-9 
u~ ;r. ~~,.1 

~ 
rr.b. 
rre.a.. 
Seph. 
Soph. 

10 
9 

I.9 
:1.1.15.16 

.110 
a,ooo 

100 

1.10 
:1~000 

1o.ooo 

? .ooo 
3.000 

$80 .., 
100 
100 

10,000 

M 
-~61 • lf ....... ;l\li~< 
~~-; .. 
1-..~ 

., -
so 
18 
1-8-34--Sf 
14 
.. 54-6. -4-8'7 
14 
1-...,.. 1._,,._.. 

l8B6 
1eao 
1 ... 

14\IS 

~-

1H4 
1.06 

lBY$ 
1858 

l869 
1881 t..J 

0 
0 



l 

BOS~ Ul\1··~ · Cel-,. ot 
Lt~al .ana. •-•1

·• 

~art~ ce1. •• ,..s., 
~"* 0&1 •• ~- :r 

JS:I!d\ll Cel •• "Ba~J•· 
wellesl•y col •• BaBa. 
Wil).l&J~B C~l~J; Baas. 
(!ell .. • et '"he Holy. 

areaa . ., ~~&a•··
A4rtaa ee1 ....... 

2 

l 
~ 
1 

1 
l 
l 

1 
1 

Al'bl'$11 eel.. • IIi •· 1 
uniT~ ~ Jl1cb:-.'# 111eb.. 5 
Batt.le.Ql'"&ek co:t • ., Jlich. 1 
Gr1Si4 ~aYerse Col •• lflch. 
Bill:t4ale Co1-·'t !lioh. li: 

col. • Jtton.- ~ 1 
Ia~.·. ·~ojco1~ 1 Mtoti• l 
Ol1¥e\ vOla W1oh• l 
UniY. of • 1 

a 
l 
1 
l 
a 

J 

~-·· •• 
&;apia. 
&:•P••· 
SF• 

~ YTI'• 
~p. 

3Jt~ 
opt.loaal. L•' rr. 
8eph 
~-.. ~. 
.,~~. 

fraah. 

~-h. 

81'4. y~. 
rr.sh." 
:Jr. 

x.,v ._,, .. 
c.a 
a~• 
••• 
~ t.-r. 

_, 

A~X.• • 
I,.9 
x ... • lt 
e..&,l? 

y 
I·V 

9 or 11 
&.& 

I 

a .. ~ 
•• ooo 
T.eoo a.ooo 

1.~ 

s,ooo 

lOa 

·~ 

4,000 
1~000 

1Bt.500 

,. 
"<'---·-=- ~- "''),'~-""!:.~:'- -' pl_.,;""5 

8zl.lc.8 
J.;_;,. 

ltt-61--•• ..... 
a.3&•64l·l2 -~-4~-i 
~ 

•• .. 
-4 

'"'"''~·~ Y& 
~2-51-51 

" 
Sl 
... ~.,8-00 
&1-8-111-14-

T 

1.87$ 1, .. 
1:111 

l ... 

1 .. 

18Y.S: 

la611 
1811 
18?? 

18'f8 

J; 



1 

Alcorn Uhiv., Misa. 
Univ. o:f the State of 

I 

Mo., Mo. l 
Oen tral Col.. ~ Ko. l. 
Louis Col. , _MD. 1 
P.Pitohett Sch. In at • ., 

... 1 

Ltaeoln Cel.# Mo. 1 
~·Col.,, lio. 1 
111111am Jewel.l. Ool._,Jio •. 1 
B&ptis~ Co1.# Mo. 1 
8-k. Lou!.s lJniv. • Mo. l. 
Wash. un.iv • ., llo. l 
~ Co~.,. Jik.l. l. 
._.ta-a1 ll&sJ.e;:raa Ool • ... 
~ Co1.~ lieb,. 
~Y. or Xeb •• Beb. 
~uth Oo1., B.4. 
bt;gera Co1._ 1f,.J,. 
Co1. of B.J., X.J. 
Z.itea Ball. Col.. . .w •. J. 
at:. BoB&Yen.~·c. Col., 

•• Y. 

1 
1 
2 
2 
6 
3 
1 

l. 
••• a~ts Ool., •• Y. 
w.na.Cel...# •·X• 1 
~J'll Collegiate 

Pol.7teehnic Inat.# 
I.Y. 1 

3 

JJ:'. 

Jr. 
P~p. 

G~~ 
aehool 

"· J~ .. 
JJJ·. 
Jr. 

Soph. 
Seph .. 

Slf., 
Jr. 
Prep~. 
Jr. 
heah. 
a.. 
Soph., 

4th7J!• 

Jr. 

lat Col. 

-~8 -~ _t- a_r -~-~l!~ :--, f!~J 'f'r'- -~"""'-""""'""""'-IBII!i--.jiliiiiiiil!!ilii"'" 

4 

6,15,19 
9_,.20 
l 

7 
9 cr 11 
9 
ll.Y 
9 CP ll 
B.9 
c.&,.,3.4 
X:.,7 

• o.s 
H.,T 
L,."f 
B.s 
I,.V 
~ 

I.,. 
D.6.14 

,. 
500 

5 000 • 2,750 

1:_..000 

1.-.200 
s.,ooo 

511000 ,.,soo 

30 
2.500 
7#,100 
6,000 

8_.000 

a.7oo 

• 
36 

27•-53.64-eB-73 
14-83 
n.as. 

1~1~ ... , 
M 

34 
38 
ao 
27~~· • 
m. 
4-18 
4-1<>-52 
22 
4-ST~...a 
S.l4-aft.,gf 
804 .. 
4-46-M 

~-68 

., 
1872 

1840 
18'10 

18iS 

18GS 
:lJ327 
:tSBf' 

1878 
1871 
1820 

].86() 

1854 

~ 
0 
N 



TABLE l:l::t: ( COI'lt!.n'aed) 

1 2 3 ' 5 6 7 

------------'~ 4t ~·-i % 1YPJ\ .,. ·It 

Can1s1us Col.~ N 1 

bt., Joseph' a Col,. 3 

St. Lawrence Univ.,N.Y. l 
Hamilton Col., 1'1-.Y. 1 
st. ~r,ohn*a Col. ,Ji,.Y. 1 
Roba~t Col. , N.Y. l 
Kad1aon univ •• N.Y. 1 
CoPnell. l1n1 v. • li. Y. 6 

~ Un1v.~ :tt.Y,..; 
Col.. of the City of 

lJ,.Y,..., B.,Y,. 

0e1....-n~a . t;ol. • ., . Jt.Y • 
Co1. or at:. Francia 

%«v,1.eP • N,. Y. 
UB1v. of ~be Cit7 of 

ll.:'X'-.. B.r. . 
V&a&Jdt 0-t'l1.,_R&Y., 
lfa!.y. eE Ro~~\e,p 
Ulllea Col.., B,.Y. 
8P"&CU88 tJn1 T. , N .:Y;. 
._1•• ar B.C.~ B.C. 

»artaa.a C<G1.~ .••c• 
hti:M:~OIN.i Col..,,_, B.c. 

·11.0. Ce1 •• 

l. 

2 

2 

l. 

a 
l. 
1 
l. 
1 
l. 

l. 
l. 
l 

Jr. 
Jr. 
ar. 
JJ!. 

Sop h. 
Soph. 

Jr. 

Sttb. 
FlNI$h. 

Soph. 

Jp. 

Bop h. 
aoph. 
h. 
Seph,._ 
hosb. 
2D.d 7%!· 

JJ!'. 

Jr. 

I.9 

9 
1.7~20 

K.9 
0.2,..4 

s 

'·l.3 
E.9 

9 

P,.S 
l../1 
7,. 
6 
o.s 
z.s 
B.Ff 
0 
9 

1o1ooo 
:5~000 

l.S,.OOO 

~~000 

16.,000 

'¥,300, 
3.000 

2!5,~000 

2~600 

s.ooo 
8000 

4 

22 

447 
·'"~·B~a--60-

1812 

lSS6· 

&~68-Sl. 1868 
l.~ 

6.S8 J.Utj 
14-2'7 180% 

" 11 

27.-3~1~76 ~U1 
87-43-4~ l&ll 
~.14 187.2 
14-21.-Jr'T-t)~L 

M 1fUS 
4-63 .183llf 

36 
lil~~ 

~ 1836 
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!rmttr Col •• 1.0. 
l'or~'li Cel. , 

•••• ... Sll• Col., 
U81Y.

1 
O. 

U'&J1Pmm Wal aee Col. 
Sal&in Vn1v.i su. XarteJ~t Oo • , 0. 

8 

l 
c.- 1 
a. 1 

l 
1 
1 
l 

'U!llv.. •·t Claa .• • o. l 

P~.·· •r•' Ool.t o. 1 
Ohio s~ate tln~Y. ·. o. 2 
Oh'lc ll;eale,.an tJn!v., o. S 
lte:U701l Co1. ~ 0 ·• 1 
Den1•~ Untv.. o. l. 
E1:t-a.m. Co1.,, 0., l 
West~ RtJUUtJ~Ve Col.; 

o. -, 1 
ft., UXLion Co1.-. .,o. 
Fr·anklia Col..* o., l. 
Jluakiltgw& Gol. • 0. 2 
Oberlon Col." o. , l. 
lle<lo~k1G Col.* o. 1 
sct.e C~l .. _ o .•. 
Jliald. Vall:eJ Col .• • o. 1 
W!tt-eabul!'g Ool.,. o. ~ 
1I4l1a•l berg Co1 :l, o If 1 

;,. ... 
Soph. 
PPep. 
Sop&. 
J"r. 
Jp,. 
h. 

Js-,. 

J'Jf'., 
.JP,.. 
Jl!. 

h. 
Jp,. 
J:r-.. 

L 

.A.l 

I.P.BO 
lr.&.l.f, 
I.t.t,J.&.l8 
L9 
LB ..9 
1!.7 

Q· 
K 
G.7,1~ 
9 . 

K.9.~20 
'1 . 
9 

a,eoo 
s,ooo 

:so.ooo a.ooo 
JS,_OOO 
1.soo 

300 

7#500 

2000 • 
s,ooo 

600 

1.ooo 
800 

31 
sa. et.e .• 

rt 
S!T • 38 

].~ 

~ 

l3-oo-a7 
3.t} 
31-47 

4-52 
36 

liV£ 

l.SYa 
18&8 

1831 
1850 

18a& 

1878 
1869 

1846 

1-' 

~ 



l ... 2 

11r.._ UBi¥~:. o. 1 
-t~ta ~"·•~, o~. l 
W!U·e~ .Col.!~!·. c. l 
W1laS:ngCoa Co~ •.•. c.. 1 
111JdY •• ~ Wooa~••• o. 1 
x..s-. Co1.-;tt ~- . 1 
WU~foHe lltd.v •• o,. 

·~·..... . .. 0 ., Aatll•:eb ·· ol'* o._. 1 

~.U1·e Vrdv •• Ore,. ~ 
~..u.l.• Col,.., e~~ 1 
~-~ Co1.,.,. o~-. 1 
~enbers Col..,_ P.a-. 1 

~=:o!·!!~!. ~!:•Pa. i: 
Pe. 11111.~ .&ca~, ... . 

La:rf'&J'e-tt.e Col... • Pa.. 
-.h.'ll& Col..* Pa •. 
Pa. Co1.1.. P.a. 
fidel. Co • 1: 
JliltYerf&Pd Col.., Pa. 
~ 

Oel.-- Pa. .. 
... LfiV18D~~R 

1 
3 
1 
~ 

l. 

l. 
2 
l. 
1 
1 

7MJ~·. m. ,._..tttaJ 

J 

·~#: 
1'~. -., ... 
Jr. 
.JfTrJl -..u. 

p.rep. 
~ - J1!t. 

.)b. 
tloph. 
JX". 
8J!a. 
~ 

Sepk. 
Freah.
&oph .• 
Jr. 
JJJ. 
be a h. 

L8 
'-;• 
L9 
9. 
t..f .. , 
X.. 

~8 
o,.,a 
9 

"' x.o 
)( 

z.a 
¥ 
A.2 
fi 
B.."' 
s.e 

• • l: 

• 
--~" 

s 

100 ..... 
·1'15 

1_..900 
·600 

-~000 
l.OO 

s.,ooo 

5_,000 
l.SJ;OOO 

300 

4,,$00 

1,000 
1,aoo 

600 

---· ~"' ~'-"'-

&8 • • Ill .. 
1&. 
11 
31. 
ll. 

H 

I " 
1&66 . .. 
181. 
1 .. 
l.ENii 
l.Sli:ti 

1~~4 l.Sll 

~ l.&eS 
n-2'7-~a-u 188'1 

18-&a .. 
la-:Ml 

4-28 

1.889 



'.rABLE J:l::I ( Ooa'ti.nWHl) 

"~· ·-···---------------------------
l 2 3 4 5 6 7 

-------------------------------
Newcastle Col., Pa. 1 
~estminster Col., a. l 
Lincoln Un1v., Pa. l 
La. Sal.~e Col., Pa. 1 
Un1v-. of Pa. 4 
Weste~ trn1v. o:f Pa.~ 

Pa. 1 
Lehigh Un.iv .•• Pa.., 2 

Swa.r-tl:mlol'G Col..~ Pa. · 2. 
August1n¢·an Co1. of s~. 

~hamas or V~11anoYa1 
Fa. 1 

Waab.. l: Je~f"raon Col., 
l'a. l. 

Wa.,-neaburg Col.. , Pa.,. 1 
E:t"'W!l l.:Jtliv.$ R.I.. S 

Ce1. of Cbaries~on. 
s.c. 1 

~v. of s.c. 1 
Braldne C-o1., s.c. l. 

&1..,.,, s.e. l. 
~w~rY eo1. •• s •. e. 1 

• s.c. l. 
:Baaii Tenn. Wea~eyan 

._ ~enn. 1 

Jr. 
Jr .. 
F'resh. 
Rresh. 

Pr-ep. 
nesh. 

:Jl!!. 

Freak. 

BP. 
J:r. 
B.r. 
Jr. 
JF. 
Jrf., 

Jr. 
Jp • 

7 
? 

I 
.A.7 

1 

R.7 
B.s.s 
B*6 

E 

H,.,? 
9 
·~6 

I.8 
L. 
7 
9 
g 

L 

2'$t000 
.e:o.ooo 

20,000 

500 

900 

100 
600 

1852 

.tr-12-50 
53-54-62-64 1769 

27-53-a.&-3'7-68 1819 
1~-42-54-S-4-
&?'-&8-69-7o-72 lUI 
42-58-68 

1&65 

2.~-52 
56 1851 
~~46-
61 1811 

27 1838 
3.2-42 
38 
~ 
S8 1858 
4 1835 

36 .. 
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1 e 

X!zt; tel,. ~enn. _ 1 
s~thW'eat•m hftb,-. 

UB1••• Temn~ l 
BS.:~aee O,ol•, ffenn. 1 
5f/GlthWeat..n Baptta,t 

't!a1•." Tetin. 1 
Ea~ T~ tJa1Y. 11 Tenn. 2 
Ouab~rl~d Uni v.;, :!mm. l 
Bethel. o1. 1 Y~nn. 1 
~eater Col.~ T«nn. l 
.arJYille Col •• T$nn. 
~istian Bros. Col.~ 
~- 2 

Jlosheia Inat.,_ ~em.. l 
llottat CPeek Col..,~ !'.nn. 1 
Ce.~ ~enn. Col..,_ 
~- l 

i~iak Ualv,.., T~ l 
Vaad•rb1lt- Un1Y.~ TfJnn., 8 

lkt.Y. -of the StAtth:;, 

'~- l ~eu1l111l Cel. • ._ ~~- l 
~- MU.tt:~ mat."' 
~"l 1 

aoat~twn UD.1 v •• 
~ex. 

BaTl-. lid.T., !'ex. 
i 
1 

TABid III, (eo.t1 .... ) 

~ 

h. 

• ~ 

~-FJ'veah. 

.lad TY!• 
, .. ah. 
Jr. 
aJ:l':. 
hesh. 
h • 

Soph. 

Jr. 

Soph* 

h. 

L, 

11 

A,.45 
& 
1•,11 
ll. 
9 

9 
ll 
L 

9 
? 
&.8 

lt.7 
~. L 

--~ •-.~- 99 
btgheat 9 

""P· a Mademic 9 

4 a 

2,000 

2#000 
1,_500 

2,~00 

1,500 

•~n 
~ 

a.ooo 
30-.000 

150 

300 

700 

& 

M 

l,J 
34 

2'1 
f¥1-51-$4~1 
~·5& .. 6~&8 
~ 
20-31. 
lZ 

14 •e 
~ 

M 

a 
13 
17-52-51-6~70 
?l-"1S-SO.S2 

1..,53 

' 
i8 

t/1 
36 

' 
1&50 
1MB 

18~7 
1~& 
llYKft 
184"1 
1886 
1849 

1874 
1870 

lW14 
18'74 

l&Vfi 

1.82*7 

1841 
1-' 
0 
.....;J 



l 2 

Sal~ Ool.1"* ~•x• 1 
~Sai-7 tldv.,#' ~ex. 1 

tln!v.# Tex.~ l 
t.J"Q1y. er Y-t. aad sta-te 

ieul~· Col..~V'· 1 
-'k~~~-- Ce:t., . Vt. l 

.. ·-ft. 1 
~cl..ph Raoon 0o1.,. va. 1 

Henry Col.~ Va. 1 

1 
1 
1 
l. 
2 
l 
1 

I • WGf.,tf l 
Law:PtnC@ Univ.-l lis. 1 
Beloit Col., lis. 1 
Gal•n1lle Univ •.. Wis. 1 
T.Jn!v. · ot 1'1a.~ ~via. · 2 
tilton Co1 .. 

0 
Wis.. 1 

St. John'& ·ol.,,. Wia._ 
Raeint Col. 1 Wis. l 

Ripon Col., Wis. · l 
liorthwest;orn Un.i v .-., ~'1 a. 

~ABLE III (Continued) 

Jll.,, 
Soph., 
Bop3&. 

3 

~~ .. 
Jr. 
Sop h. 
3rdT~• 
Oo~n 
oou. 

J-e. 

Jr. 
~a de« 

Prep~ 
liTeah. 
SJ~. 
Sop h., 
Jr. 
Jr. 
S()ph, 

Sop h .. 
Sop h. 

I 
I 
L 

4.,8 
X 
9 
I.9 

• 

9 
G.9,.20 
B 
9 
L 
l 
L.& 

H.V 
1:,.9 
!.? 
K.t 
1,.6 
9 

A I!. 
Jt'\l 

I.'T 

• 

6._800 

BOO 

4.000 

sa,ooo 
5,.000 

100 

600 
1000 
' 

5~000 
l,OOO 

10,000 

2,000 

6 

2 

~1~ 
lit 
36 
2'148 

4-13-~6 
2?-36-85 
2*7~ 
1.4 
36 
~ .. ~ 
"-46-64-68 
~12 
12 

n" Alt'l 1:; J ...... ,~ 

34 
3W3-64. 
12 

'7·12·53-65-56·-
67 
12-52 

7 

lSSO 

la:r'f 
1838 

l.B39 

184.9 
1841 

1868 
185l) 

1852 
1855 

I-' 
0 
o::> 



1 a 

Goor'getown c,ol.,, D.C. 1 
Col,mb1an Ur11v4# n.c. 1 
Howard t1n1v • ., D~ c;, l 

llat1ona1 D&af-ltute Col. 
D.C. ~ 1 

lln1 v., of Deseret, Utah 2 

!ABLE III { Cont1Dll&i) 

s 

Sopb. 
J:r., 
284. 71!• 

Prep. 

&.V 

X.9 

5oph. E,.V 
Optional a.14 

4 t5 

4.500 

l·iOO • 
1,ooo 
3.ooo 

e 

rt~ll5 

2*1-31·-1~·'75 

52 
31--47 

'1 

1854 

18rt0 

1864 
l8tj9 

1-f· 
0 
<0 



llO 

K!l12. 'taiille Ill. In the pre oeding ttL b le moat or the 

tiauree apeak tor themeel "VGS without speoial explana-tion or 

comment;. ~;oae ot them, however, are bbbrevilltiona ro:r whi oh 

a key must be furnished. 

o~Qlua~ui ,l, ~~ ~~ ~. and 1 llr$ self explanu tory. 

Col~ 4~ · Th1a column indict:Jtes thEJ course of study • ...........,_.....,_ 

The lenatll of ea.oh oourse in. point of time is x·eprasented by 

a lett.:n:• 1 fln4 tb.e character ot the courae, by ~ numeral. The 

letterll!J ;~,sed ba,.·e the :follo•ins meaning: 

• rc::n).r yeara. 
B. tfhree and. o halt years. 

~h.ree :years~:. 
D. ~Wt} and·~ lu:llf years. 
J. Two yea~s. 
'· on• end t.wo-t.b.irds. years. 
a. 91• and ~ half yefire. 
B. Gi~ ~nd one-third years. 
I. one year 
1. 'fh.re•~:rou:rths of a year • 
:K. TWC!S·• tn1 rds o t l:..l rear. 
L. one-halt year--:trom :;ixteen to twent:y week.s. 

(Under this heading are put the usual nediool school 
courses of' ti ve months .. 

M. cue-third year. 
N. Less th(:An one-third ye~r. 
o. Length o:t oourse unstated, but not ~.rver a year. 

The numerals bf:ITe the :tollowins meaning: 

1. ·Full oourse ot general bnJ anslyt1cQl chemietry 
inolu.ding higher orgunia chemistry und origintll 
research. 

2,. · ,:Ja5e a a number l, but with lesJ c;.rg~~1 ni o oberniod try, 
little research, ~nd sp$oiul ~ttention to applied 
ebtmi$try. , 

3, ::~ame as number .l, but ~ith 3peo1~.tl rererenoe to 
~ains and metallurgy. 

4- ~iem.e as numb a r 1, but with .;;; pe o i~:;i 1 rete renoe to 
aarioulture. 



7 .• 

t .• 

lO. 

11. 
l~. 
13. 
l.4. 
l.l>. 
lJJ. 
l?. 

lll 

Full course 1n gtneral and enelytieal abemietry, 
followed lq spe oial ins truoti on in medi o•l or 
physiolo11oal chemiatrJ. · 
O,ourse in gene~al ch•JU1stry, with que,litative and 
quaat1 tatl ve enalyais. 
Ooju:rae in genera 1 chemistry, with q,ualiteti ve 
analysis. 
~Otlr$e in asnerel chemistry, w1 th experiments by the 
t:e·aoher, bttt no regular laboratory work tor pupils. 
Course in get.u~ral ahem1strr, with elementary labor
atory work. 
llemeD.t&ry oral i.natruotion, w1 th experiments by the 
teecher. 
Jlementary text boot work:. wi t.nout experiments. 
!lomentaey oral inatruetio·n, without experiments. 
!upplementa.r:r course· in blowpipe ens lysis'. 
Supplementary eouree in assaying. 
Supp.lem• nta.ry cours~ in toxicology. 
Supplements ry co ur ee in urine analys 1 s • 
supplementary eourse in m(adioel chemistry • with 
11\l>,oratory wort. 
supp;teme.ntary aourse in med1aal ahemistry, w1 tnout 
laboratory wol"k:. 
auppl$tatlttary course in egrioultu.ral· chemistry, with 
lsbloretory worl:t. 
l\l:pplemen ta ry eout"se in agri ou 1 turel chemistry • w1 ttl-
out laboratory work. 

Oo~Ulll,ll ~· this eo 1 umn $hows the· text books used. Ea ah 

number refers to en iad1v1duetl text book. The rollo"Wing text 

books ere 1ad1eated by the various numbers. 

,;• 

I. Chemical Phyaioa 

1. pyaehon, !B. R~ Introduotion to Chemical I~hysics. 

II. General stry 

Appleton. J. 11. Th;t?, Young Chem.ie~.: A NeW BOok ot 
Ob.emi cal experiments tor the tJ~e of Beginners in 
Cht~mistry. . 
:salter, Chem1stl"l· 
Barker, a. J.. doll&le Ohemistr:r_ •. 
iloxem. c. L, Ii.i'6oreio:rr TeaoEif!Yl• .2!• Pro5reeai ,..~ 
EXt roiset in Pre at! oe.I ufiemi s '€ r;r • ............ ___ _ 



6. 

'· 
e. 
9. 

10. 
ll. 
12. 

13. 

14. 

15. 
16. 
17. 
18. 
lf;. 
20. 

21. 

22. 

85. 

'"'· 25. 
J&.. 

27. 

28. 
29. 
30. 
31. 
3!. 
33. 
M. 
315. 

56. 

37. 

38 •. 

III. Organic Chemistry 

Ar-mstrong, H. w •. Introduction!£·~ Study of 
orf&.nic. Obemistq. 
Se~or!emmer, c •. Manual o.J ru Chemistry 2£ ~· 
carbon Compounds. 

112 



!t., 
40. 
frl •. 

4l). 

4&. 

47. 

51, 

~13 

v. ~ualitative Analysis 

Appleton, 1. :a. A Bo·ok ot Reactions, tor the Use of 
~tudents 1n the pilti!iif""'tl\io:raioxz otBroii'"lJiifi.- 1 

!ppl.eton, -r. T. A !lio:rt bou:rse !!. :;t'Uilitative C!lie:m1 oal 
Analzsia. 
Bowman, . 1 .• J. I•t:roductioA !2 Praoiioal Ohem.ist rz, 
!B.elUdl!i illllllll&ls • 
l:r~own, !: :C. Ana Izt1 cal 'fa bl•• for student • of Pre. o-
11~al. Ollefj.,ptrz. .. . ·. -
81owta, :r. J.iementarz Treatise 2!.. pre.cti ca;t. Chem
~. and 'fua!ita"tlve taorsanio A.nelzais. 
~-•;-:r. M. A a&o:rt dou:r•e Ia :*uafitat11'e Analysis, 
wit~ the new notation. 
DEDU!les? s. H •• and. Prescott, A. m. !::L~alitetive 
.ah~~t!Oiill An&lliiJ• 
ltioi, d. 'W., a.na: S-torer, ·r. B. compendious Kenual 
ot ~litttUve Ohe!llhd !ntlzsis; revised ny w. }'{. 
lf•Iio1s. 
!rtUI$n1us, ·c. It• Manual of \~ue.l1tat1 "ie Analysis; 
trensleted int.o the new s1item ena !law!y e2iited by 
s. w. Johnson. 

54,.·· Galloway, R. ltanuel .C?.f "\tU9litot1ve A-!!•lts1s. 
5$. S.rris, 1. P. i!anu&,l of Sual1tat{V6 .Aneiysi!l• 
£;;&~ Bill, !. B. testure NOtes .9!!. .:,,.ulilis\i'Ve Analzei s. 
1)7. spenoe:r, H.. Elements 5!!: sus~itatl'Vi ~hemtoa1 Analr-

eita. · 
thorpe, T. E., and lluir, :u. M· P. s.ual1ta ti ve Chem-
1oel ;\nalzblis. W!!iy, H. w. Tables tor suel1tative ADBllsis. 
Will, H •. Tables r.o~ Q,Ui'!i tat1vt~ Oliew.ioa! iinalzsis; 
tr~uusla te2i 'by ts'r'O'r. {l. 7. Himes. 

VI. ~utlr.t.ti tati vt Jtnalya1.s 

&l. Appleton, J. a. iU1 Introduot1on !2, ·~uanti tat1ve 
,Anslys1a. 



&a .•. 

63. 
&4. 

ae. 

'10~ 
71.-

75. 

78. 

eo, 

114 

Til • Blowp i. pe J.ael7si a and .Alu,.ay1 ng 

Dodeaenn, T., and Kerl, B. Tr•atiae on the Assaring 
ot tee~. ililver, Oo·pJ?er, Gola, and :uerouiif irans
!ited oy w. 1. GooO:yea;r. 
Brush, G. J. Manual ot Determinative Nineralo§z;,, 
w1 th introduction 011 !r;:>wpipe Ana1ysfe. J • 

llderho:rat.. Ma!.lual of g;ualitat1ve BlowEipe Amlyais 
sad Determinative Mineralogz; ealtea by H. B. Nason 
and o. F. chandler. 
l?ltttner, o. r. :M&.aual of .1,u&li tE:1tf.ve and quanti t ... 
a t1 ve J.JU~l~•ia wi tli the 'irro•Rh•; revisir ana en
Ia r aed '67 . • 11.1 C1iti r. 
Riok.·etta, P~~~ Dep. Notett on .Asa&{in~ and Astult schemes 
Suttoa. I. ! azstemat! a Hin!ooo · .2,_ fOiwrtetr o 
AMllS18. 
Otto f. J'. on Detection ££ poisons & Htd1 co
Oaemi oal Ana !isis. 
!ay!or, A • a. 0n Poisons in Bela t1 on to )Je<iioa l 
J"Ur1Hp)tttdenee ai'Cr Jledieine-:- · · -
leu'iiue:r e.na vo~lel. Guld:e 12. ~ Q,u.sli tati-ve and 
Q.l.l&nti tat1 ve Ana lzsie. 

VII!,. ;af,ed1cal and. Phyaiolog1cal Chemistry 

Attt1ela., s. Ohemistrz: General; M&dioal, ~ 
Pharmaeeut1ae.l. 
!owman, j. !. :Praatic~al Handbook £! llediaal Chem-
~; edited by C~ L• Blox.am. 
GiUt[$;r, E. 1. A. Ohi~ie A~Eli'luee ~ .!!_ Phlsiologie, 
.! le pethel,ie, ,!! a ~liyglene. 
ottiTns, 1.. 7ourse of Pre.otical Chert.t.ist!'I, arranged 
tor medical student$: 
~alte, c. H. Outlines of rhlsiolo~ioal Chemist;y 
inoludints the "~u~;,iitsti'vi nncr· \ ... llue·n~i'ta~1Ye Ane1ls1s 
of ¥l~!Unl.es, Fluids, and Exoretory Products. 
ii\gaert :R. J:le.nd'Sook or ciie~ioal "£'eofinoioerz; trans
l&ted, ~nd aoited, Witn exten51Ve ludit!ons, by 
William orook:es 



••• 63 • ...... 
ae. 
ae. 

118 
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!h.! nature !! oheM10t!1l 1nt~t:r1.1ction efte:r lBBO. -
YiGd ittCl'U.dlno~ thtr dtl·Y~li!'"ttt~m.lltilnt 11!'1.-4". .,,.,.,.··.•Wl\., .. ,4 i D ~ ~ Vr • · V~ uUYw~ ry n the 001 S 

aai u.ntversit1es ette'}lt'.l·o•.·o -.e·~ "hti';'llOJill.ot 1 Jl b."tJ' thlli!!JJ "" QQ n "" 'WI ' d ... ~'.I . 'e r 2tth.~ ~· '{,;'~ 

p~s~ion of the grow1ng ~e1ent1fic epiri t, and there we 

tudy or 

mind. 

! 1be trans:i t1on from t.he theor$·t1col to the u.til.1 tnrian we a in 

,J'oceso, and 'by the end or t~'le nint;teenth oentury the a 

l.a subject matter and co.o:tent 1nd.1ori te thr;~t tb:t::s 1 t ion 

was praet1 oolly complete. 

the diaciplin~ary a~i:u •$s giv•.a. up, t•• i:red work: 

cave way to optional.. In 1880 a great portion o,f the work in 

ehemiiitry tna t wa3 off6red 11aa prescribed .a.r1d required, but 

•• aims end me\llo<ls changed, the tr~na1t1on from re ired to 

optional became p;ri.otically aompletfa by the end or the first 

decade in the t•~ntieth oentary.
11 

Granting that ICen. .. ~ea is typioal or the stetee ae r 

aa the development o:t oollege ohtnnietry ia ·eonce:rned, one may 

uae tile eme>unt ot ehemietrr required in thia state dur1 'tbe 

7ears 1880 to lilO to typ1t:r tbe requirement• over the Un1 d 

ta tes., The tollow1ng table shows thet in nine 1 

l,l 
Bruce 

Oollege Obem1stry.~'~ 
Novemb•r, • 

rw1n, "De~elopmenta of the uur 
J'ou:rnQl ot Chtm.iCt"J.l ;t;duaet1on, ,.;;..-;..... _ _.........- ,, -· 

oulwa in 



11!1 

exist:! in 1890,. eeven required som.Ct worlc :tn chemistry. #fhe 

•bem1a1J:ry that wtas T"equ.i:red. i.n.eludetl nj~ne course• l'bi eh was 

seventr per een1 ot the tot~Al. work listed in thia field. Tbis 

ecu.adit:to.n May ·be <Joat;rasted "1th 1ihe oont!it1on in l9lO.. t 

t}le t tiae or two&ty.-th.ree eolleges, ()rtly •1x required work in 

ettelliiltry. 'rhfuJi etx eollsses age in requ1:ro4. aiae cour••~·t but 

sow: this 1ttclul1e4 only s•ven per een'i of 1he total otte:riflgs 

tn thit t1elt. 1a 

- il 

SHOWING 'fliE !~40'01r!' Ol CflEMI:~TRY R!h~lJIFUCD IN 
ltAJlS.~~f COLIJ~OES, 1000-1910 

:·aut. tJIJ~ 

1680 1890 1900 1910 

'fotal<lwnber of Oolleses 
Bwnb~er at Oolleges Btquir1ns 

work iza Ch$;m11t.ey · 
Jwaber or Oou:r·sea in Chemistry 

B·equtre4 
Pereen.'taces ot Oou:rsea ia 

Ghemtstry ~equired 

12 too. c1t. - ..-. 

7 

9 

'" 

lte 

J.e 

21 

68 

l4 

21 

30 

~3 

6 

£t 

' 
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'flbltt V •nowa t)le repiel g:ro~·th ot the ofteri.ngs ·of the 

e,ktb\i$.11"7 dapltrtmenta 1a tbe Karuse.s oollege.!S !'rom 1870 to 1930. 

Th• tt&stmta.m of ftOl,)\:r'lHt~en houre 18?0 we~ oftered by :r 

.al!ltbtr ot •••ee\er lt1l\irs otre red by the twenty-three collegts 

tn ltlo~ , II 1916, t-wentr eollegee offered a \otel of oae 

tl$niS!iMl and ¥:ti n• !u:rure of chemistry. The toll ow1 tlg table 

tn41osttee 8 nrld d•'telopment in obem.iatry 'offe:r·1ng~ d.U:t"illS 

tbe last belt eenty;ry. 

iiOiliTG !111- !!INillUJi 
!OURS OFftRI.D IN THE .,.,Q!IN'!\" .. ,'!IE!ll" 

Ol (JlfRTAIJl 

H:tl ·11\Mii'n 1 s :•1 11JI·;u•r,! 1 ·'11Wil:Jll:lif '''h 1:m:: · I"O•n:r, I· t 1l c: n .. e u 1 'H ,,,1= r '; ' = .;1 = 

• 1:: j i l ; .. 1 ! I : , ::: I i! 1 !··, ; :: 

Bo. ot Ool.leses 
:Mex1ablll lfO•, t'>f Sfn!J~ s t•:r !ours 
Median lo~'i· ot Sezneatftr Hours 
'fatal lwtber or semester Hours 

; 

1870 l~lo· 

: : 

7 23 
14 94 

3 24 
41 665 

1920 

20 
106 

33 
879 

1~25 

:: '::' '; = 

20 
119 
40 

1009 

; 

l\130 

= 
l? 
83 
42 

bel table thus: In 18'70 there wer0 seven eoll$gea 1n 
Keu:~.••s wnoee chemistry depert.ments' ofterine;s included a l!SX• 
i~tu.a ot 14 semester hollrst a medilln of three ae.mes"tter hours, 
&t!El e tt)tel ot ffor·ty ... ona ;strttester hours. 



.An interesting ~OmJariton •1 be made betwee.u the r-

oentas• of time si vea to tbe department ot ohent1st.r-y d 

depa rtaents during th.e pe ri·o~s tram 18?0 to 1920. It 

notlet:"t tQat ta9le VI aattas this toluperison in tenus or 

.p,ercerrtagu ot the total hou.r.s offered by vttriOUt3 departments 

in oe1rtain ness Colleggs ~ Of' oou.r$e, the pe:raE!l:.utuge or time 

allott&d to tht~ dep&:rtment oi' ohemist:ry during the varl ous 

pe:r1o4e vsr1ed 1 gre& t extent. However • 1 t is im.port&n t to 

note that in ~ttcb decade 1t ranlted high. AS mtay be aeen troa 

the tabl& 
1 

in lS70, oher.11 Sitry rf>tnk$d tourth i.u. the p"l"een:ttt 

or t~ttll seJtes te 1, hours o~fe r6ni. At tbia ti rae cht:m.i ii t:ry d s 

ex.oeadt~d by Latin# Q:t'eek.» and methtmat!as •. ~'his same tion 

414 n.~rt exist in 1926- tor &t tb.is time. only on~ departmec.t 

listed more work then did th& chemistry depex·tment. 

,...,~~,.,,1 .._,, .. ..,_,1nl THJ DISTRIBU'rlOli BY :PKRCEtll*AG!~~S OF tt!Hi L 
BOlJR,S OFFIRED BY 33 Dl~P.t1-fi.;TVJ:NT IN CEU'l

1

AI:N 
Ki&NSAB COLLIGES, l8?0...,l925 

1n n: . II'!' * u 1 HI H' , ' *' " ' 1 r 

Ob.emiil%7" 
Phyiltol 
A at :ronOJO' 
~ol¢17 

---------

Ill I 6 

f) 

0 
2 
4 

1890 1910 
IIN!ilt t~~'WIII'iti 'ih l mn1 

4.4 ?.8 
511\2 3 
l.S .. 
2.4 2.& 

e.? 
4.1 
l 
l-~ 
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'fA !!3 VI {continued.) 

I I !AU ;: Zil' i t=:!:f ' ; • I ! : :;::::;; ; 5 11\tt 

::::::;: .h: :;;;:: ·.·: :: ::~ .. 

A$~1<rt..tl t~:r• 
lfathem6t1oa 
!a ote r1olot;7 
Bioloa1 
Phya1olosr 
&atau11 
z,oology 
I'D\ cmo.l o&y 
lnslisn Lit~rature 
ln.!l1sh Oo.m.posi tlon 
1ourneliam 
PUblio opQak.ing 
listcr1 · 
Pol1 tical aoienoe 
Eoonom1os 
Bue1neaa ~~dminis tra tion 
soeiolo•r 
Ma:aua,l 1}~i1aia& a:ll<i .&nsln.~er1ni 
Home Economics 
Jdueetion 
Philosophy 
Paycnt)lO,g1 
Art 
rraacll 
Getllfin 
~patU.sh 
Latin 
G~eek 
Bel1alo\ls Z4uea tion 
M1acelllneaus 

1870 lB£0 1910 

.3 1.7 
ll.l 7 ... 2 

.a 
.l· .? 

l l it. •v 1 .. 5 
3 2 2.2 
::5 2.? 3.7 
.l .2 II·~ .v 

2 5.1 5.9 
.... 3.7 :J. 7 II) 

.3 
.3 l.Z 2.2 

3 3 ~ .. 4 
2 1.7 1.2 

.,4 1.4 2.2 
.3 

.6 1.4 
l l 3.Si 

.3 1.7 
4 2.1 f~.;; 

4 4. fl 3.2 
l 1.8 l.g 

.3 2.~ 
2 4.8 4.t 
2 7.4. 1.':3 

.6 .a 
15 11.6 e.s 
15 11.9 6.8 

l 2.1 :.;.a 
3 

.. ~, 
~ 

2.2 
fh4 
1.4 
l.l 
l.l 
#:h4 
2.6 
.a 

5 
1.8 
l-7 
2.4 
4.9 
.s.r> 
3.1 
2 
2.3 
3 
5.5 
7 
1.7 
1.7 
2 
4:~av 
~.4 
4.2 
4:-.8 
!.9 
3.:5 

!ea4 't&'ble 1111-us: In lS?O. five per ceot o:f' the total 
ofter1ap. cf various· !t4neas oolltges· wa•· ehemistry. In 
th1 ~ . tour and foul'- tanths per cent.. In. 1910 it was 
and a1sht-tenthe per oent, eto. 

istrr lllll:f be tnoed 'b7 en &:xfHilint.tion ot tlle :rollowine; tabl; 
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the pe:roent!1 1 l 

to ed. by et~rtatn aolle 

1110:. this table 1nd1 o~,t• t ~ inct! 1910 a little 

earlier, there a baen a trant:Jiti>Jn tu 

p r• ot-1 otl ,~ 

·ttollt, i!e s 

ph,-aiolog:t(lel cbeM.i.f!Jt:ry, h.oul:Jtd1old 

ehem1stey,. 

taBOt~IJIG Pl~RCJ:NTJGl~ DISTRlJrTTI 
'IJ ·OHD.lBfftY BY at:P!AIN "'""" ... ,,.,,_,...,,.,. 

r, · M: = t i 1 f (1' ;q i "4- l ] l - .tJ] t l 

of the 

try, end 1ndu&trial 

J II i tQ IU IU U I I I lll 

BU\'1\\•r ot uoll•gel 
Yea» 

6 18 l7 
lS?o· 1890 lVlO 1520 1830 

Gene~l Chertl1s t rr 85 70 ~~5 

Il'.u)~~•.aie st:ry 17 l? 4Z> &0 60 
\IJ.el1tat1ve 0 ll '74 ao 24 
Or8Qn1c Oilemiat.ry 0 17 '·" 100 100 
~uatitt"tive 0 17 52 >85 100 
Adve~oed ~uant1 teti ve 0 6 9 20 ?l 
Ph7Si$6l Ohem1et:t·y 0 Q 19 4t5 62 

0 e 21() lG 41 H1at01'1' or. vl~em1s try ~ 

Indu~rt1 i~l Ch6roiar!ltry 0 0 lJ ;Jb 30 
Ulaas Jlowins 0 0 t) 0 6 

I 

0 6 0 v Tei:l oh•r.a • COU.t''S$ 
Plliloa0plly ot ObtmiG'brf 0 0 0 0 0 

ter Atu~~lysis 0 0 0 v 
AI.UUl71D.I 0 6 l? 

le too. cit. --



= 1 • : = n1;.t:::: ::=:~: ::1.::: t '':: ==:: 1 :q :: :; :::::::: ::~ :::::=~;.::; .. ::::· ... -:=.-=:· = ... ;::: .... ::::: =·==·=· ,;::· ·=: :::::::-:::-::::· .. =·===--t· 
Nua.bex· or oolleaes 
Year. 

. i;:\ . l •• 

Aarioult\ire Ohemi s t I~y 
.PhyaiolocitJal Obemiatry 
HOOIUlfhO.ld ChtHui0try 
J:xpex'im&.ntal Ch&mist:cy 
!\hot; Og iN~ rh)t 
ruel .Ana ysis 
lr'oo4 J~.nalysis 
Oil .Ana ly$1t, 
Metallurgy 
Ad:vanoed Orgllnio 
Or~aa1t: l :r·e p4x·a t 1 oas 
Or8anic :Problema 
A4,.aated l'hY•~oal ch•mistry 
Su:rvey ot ahem.istry 
Ohem1atry ~f nar• El~ub.e.nts 
Chemistry or O&me.nt 
san1tarr Ghet"~i • t 1:•y 
Inorsanio l~tte para t ions 
Oheaitt ~~xploa1ves 
Chemistry :Problems 

-=== ~ IIIIIIU~Iil$:' Ill t' u u~ a:= lllli:U, C 111 till, Ill'!, 

-
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

c II 

18 
lS90 

6 
6 

ll 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
{) 

0 
0 
0 

l9l0 

l3 
22 
•-:- t:) .. ~{.:;. 

0 
9 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

=; I 

r:~o 
1920 

6 
20 
.tl ~. "'*" ,..,__,6" 

~·· ...,') 

~. ..... 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: I ' 
: 

17 
1950 

29 
24 
29 

6 
0 

41 
f·3 
24 
3f) 
7l 
65 
29 
24 

6 
12 

6 
12 
18 

6 
12 

= 
;:;: : 

:seed t~ble thus: In 18?0, Oe.nersl Ch$m1stry coinprised. 
eighty-thrtut per cent of tbe total otrer1ngs in chem:lstry;. in 
1890 1 this waa still tlittht-three ~r oent; in lv10, :lt we.s 
seventy per cent; 1n lfj20, this \l&s se.v•nt:y•t'i"Ve pel: cent; in 
lgeo, this was ·nin•ty .. tour per cent. 

Sino• .the bosinning of tb~ twentieth oe.nt~ry there have 

been several t11u:tors tba t have op~ra t,ed in modifyint5: i. n.atruoti on 

in ohemistrr~ Important trends. i.n ed.u<ulltionel piyehol.ogy, ~hioh 

h.eve <liaoredited the 'theor1• a or general trsns fer and discipline, 

"" reap~Ds1'ble in a large part tor the changed o:rrer1n.g9 of 

the oolles•• a!ld unil'erl1t1.vua. Tht.~ beginning ot modern 



otr val1t soicnt:tti a tior1 

bly b 

(letemi:tlinl ourri oulu.m content than any other 

pe ;r.t o·d fl 

i. 

123 

the 

"'ilith 

this 

, the oon-

required 

:to take tO:ta:rss~ tor various Xfj~lSOit.'l, for the praoti.oal, 
18 

atriotl:r ll!i::;eipl.tnari~tnt en.d for the broeHily culturfll. 

Let,r, as· m1Ul1 experiments ot the· t:rsrurter of training 1trval• 

1da~ed mtar of the fQrt.Aer objecti,ves of the eh~mlstry course, 

eGllego te$cherll l)e~ar~ to wonder 1f' they hsd not gone too r 

i,El :re o~ttt41ng ehe:trt1•trr to evel:':fOll& for the '\f&rioua reasons 

giv•n pravtouslJ. !s e rtSurul t 1 the reoommenliation of chemistry 

to e;·cryone begin to tall o1".f. A pel'lod r;t or1t;1oal 



wrJ 

aas been aubj 

ion~d praviot:tsly, tha sn1tHlOe 

s wh<:::t, 1~' wr<)ns

ily t!:> ;HJientif•ie 

1ike aollJ;)~&s E•ncl uni verrli tieE-5 to-d~ay oen be beat it 

at ~b\.e $!tll.t time 1 t is recognized that there ero three s 

et t'QD,tio:as in oollege euiuca tion.. ~hea£~ three 

a r~ault or the att~mrt 

thuut• th:ee tunctiDns.~ ell iYl'~HJ of oour1~ t:~ V<~ere 

Tht\tae raaaed rroo~ the mOfit dl:ve rsit1ed to the ve 

1-

it is t aol-

lE!t~tta Q,!J.d uni1·ers1ties nave e,:tonde~l their eur:.:·ioule to the 

ext~n1t thet 1 t 1a found to-r.1ElY• 

In an ~rti ale on the t\Xtent of t1 

loll peints e p1oture of the condition 

11 Ibid., pp. 308~09. -80 Ib14. ~. 310. -·' ..... 



1n 

t•• 
tions 

a country. e~alu~ive of 

ou. 21 

r..o ox1e llo'fi· ~·ny e:r~ tt:,k.inc cher2 .. 1Dt:ry; n~i 

t l 

know how rJttny of the e1A t1~JM thcu~JtU:!d prfJfe ~sutll's r..J'~ oc 

With 

ate tee, 

Th1 ·eve he finds to be l:trou.nd twenty 

the e1gbt-h~ndred 

ment i.n tn!tinael·lnL, ou:t;'"riculur~. '!?his m.ay tor i 

purpose$. be oor.tpG ted "ti th t'be gro'fl·th of enrollri!vn t ii1 t 

t1tU.• 

V!~ rio u.s othor l!ltt.ginea r-ine; our:ri e~le. It may not1 o;.:d frcnc 

Table VIII th~1t dt .. u:illiJ; thu r~:r·iod from to , the iO.• 

it 

tJl V1a'tor n. l'ilOll, '''11hB Elttlnt o:r 
J;o·u.~pal. 9b.tM1C~j_ I~dUOtition,, l2:4'15.6l, oat.' 

!.! 



126 

eelt. in tbe follJl' int tu 

~; lu t~ 11 

! ; ! -.. :; : i ;1: :~: : ; :1;; J I : :: :;t ; } ; I : %' : ! ;; :: ; ! ,;:, ! = : i ; : 

Qivil :Mining and 
Metallurgical 

l.i25-&l lS ,l6J. 
1 ta'~ ··e so, 210 
l930·Sl 19,992 

12,o02 
14,0'3 
14,534 

10,642 
11,273 
15,664 

4,.,~"1 2, 
5,98'1 p 

t}69 2, MO 

2,070 
2,145 
2,944 

blti thus: During l~n35-26. . re 18, lt:;)~ 
elttet:rioet enc1neer1na stud&tJts ~ 12,50:3 o1v1l $llfiilleer1ng 
atu.den ~· 10.54t:';! J111li:tt:3hfJUi,~A\l engirtc•ering stndertt::3, 4, '7 ohen1-
1oal ena1netr1ns ~tuden~, 2, 629 ereb.et1o~l engineerins students, 
and 2,070 mett~llurgi 1 ensintH~.:-:1ne nts. 

Another phase ot chemiaal eduoation whi on bolde a very 

important place in the aollecas EH'ld universities o·t to-day is 

graduate work or ~~tu1u.ate research~ Tabla IX 1ndtcfites toot 

there it a constant and uninterrupted growth 1n graduate en~ 

roll.ment rrom 19M to 1932': inolue!v&. It is worthy of note 

that the total enrollment in gradua tt courses in 193! was el
moat twiot ttu~t for l924. Tl:'!a o~ly decline ie found in 1933. 



Xt 111 no r1oubt true that tb1:a 6"-,.,li'~"~,JJI!il ... 1• .:4u 1 •"' t 'IP.... ;l..l'f.i,]' "'::J '·" ' · n t~ne mos 

to ''' ee;no~ie situ1ttcn durin~ tb1t year. 

T A BI1t IX 1:-4 

.. lUll I 

· : ===· :;: m: :. · 11 ~, = , :, : ,:: : .. · , : ' ± : : ·; l . t. : ::: ;aa ~ ': 

liitb 
lgli 
lSf1'1 
1116 
liS~ 

l'i~ 
l&i.t 
li834 
taoel 
Mi8 

l$d30 
1931 
lQ32 
1~33 
l9M 

' & t !!I:. II· r:: ::; ' ': 

3348 
30t3 
3l26 

!ie:•d tsble ·tnuax Irl l~~o tbei'tt "'f(l#t·tif 1.7&~ ibl".,Hlu.~te 
atl:teienta, in 1926 there 111er·e lSB!, etQ. 

rt 

fhe ttelu" of grechtate resE~nareb 1n otH:~~ni.·tl'Y nu~1y bt~ 

olass1f1•d in tbe ortie:r· of the l~t:t·sfinf~t numbe:riiii or p4p1la -.ork

in& in them. Th1s olatisifieatior! wouid · pl&a .. ox·gun.io fi1·st, 

£eae:ral and physl.osl seQonu, oh~mio•l enil!l.toitirius tt,~.1l""d, 

phy.aiolo61oaJ. tou:rlih, anulytioEll fiftn, 1Ao:rg&uio siztri, 
t;)~ 

e&rioul turel z4jventn, ~na oolloiu ~i8!ttb. ... ,u 

Tbe late•t tigur•~ •vail&ble for the total r 

ot~ graduate reaear"b mtudtnt• in all colleges end u.nivtrs1t1•• 



in 

f1Jt84Qil itt • tudeats. 

J(tll in a ~•17 rough •pprox1met1on tbet there 

are sbou' 2,!0'0 \eaehera of cnealstry, 1000 ttaoher,e or b1olog-

1oal llo1e:r.ut&l, aad 1300 teecbt:rs ot physics 1¥~ tn• JUt.tr1 can 

ca~C>1legta end uni versi tics. From thtnee ri.~.urfbs, loll e1timatea 

the pereea.ttst or oollee;e and uni"eraity inmt:ructore in certain 

aoieaoea. He su.cafuated. thf.lt of tb.e total number ot 

ta the .$Gllaaea a.a4 •a1'Vereit1ei ot tb1t country ebollt three 

aGel tour ... ~tenths pe:r cent srt b1olO&J instru.otors, end eight• 

testha ))et c.eat are ottem11tr:v ln.stroctoi'I, ;&nd ODt and til •-
27 

tenth$ ptt cent are pbyai os 1nstruetors. 

summ•!l.'~~ 'fhe mt,j.or objeoti ves of this study are: 

{l} 'fo present a chronological history o:r chemi 

a a a subJetlt in the colleges and universities of the trni tad 

states trem its beg1nn1nga to the present time. 

(2} To find historical reaaoru1 tor the pres•noo 

many oonc11 tions in eollese chetnistry teaohin& o1~ to ... f!ey. 

1'7 Loo. cit. --
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~his survey t1 11~1ted in so to tho extent that 01117 

1!;b.e eima, neture, m.ttb~de or instruction., s·~l.bjrJct mctt~r con·tcnt, 

end exteat or chemical eduaet1on are studied. 

!ne ehronol Clll o:rdel' has been utilized in presenting 

tbe tlete .or tllis study. !eblea pl'$sent1ttg pe:rt1tlent. facts have 

bee.n uaed to t llU!trl!l te ee:rte1n o"Vementa whi on ba,e prove.n 

important,. or whil'ti Will 1n '1me M :reoopized as important. 

I.m. atUJ'IIlin@ up the results ot this study it may be s&1d 

thett 

(l) ~3ei.enoe 1n $Olon1al time~ hardly existed. 

( !) It we.m not. un.•il tht •1&htee»th otul'iury the t the 

reeearehee ot P:r1e•"lY t Black, tsvQ1s1er., .anc! t;aven.dit!ill demon

at rated 'ie poes1b111ties of ~Gh$m1•try to the world; and tbua 

la1d tht fouc.4at1on tor modern Ob$at13t:ry .. 

(3) There ere some evit.eneee of' college science teach

ing in. tbe e18bteentb c-eatn.tn an4: s ,lit't;le evtt,n in the .seven

teen.tb. 

(4} A.attro..n.omy a.Bd tbe na tu.re of plants are :found in 

the oo\l:ree at s\udy •t He:rvcrd ia 1642. 

(6) :ay 1690 • t1'netural philosophy" we1i offered by 

r'VtiJ'd. 

(6) The cnly ob.e.ra1ttry teucnt in the •arly colles;ea 

wa• tausht as an unimportant breuch ot netu.ral philosophy o-r 

netur•l b1atory. 

( 7) Tb.e early na uural philosophy course a uaue.lly con-



misted ot l~ctu.l·tf;:;, ti th u 

teechs:t:'• 

1 1 

130 

'tat. t'ir~t 1at:rodu.ccd. ~s e rs.te subject Jf 1nt;.:>t.r·uc t1 ';n. 

tbt 

\i) D"tore 1?65, there t:e.s note achool o~· tnEHlioine in 

th1Q oounttT. 

{10') In l7ea. the tirat medtoel eollool -,;~aa est,lbl1ane4 

1.r.t Philadelpbie .. 

(ll) 11rhe r.irtlt professorship of oherr:iet:ry was i rnC!uoed 

in N•~~ Yot'k 1n 1757. 

(ll) In l76g. u chair o:e eb.emiatry wt:• turtebl1shed 1n 

the :medi(i)ll llihool ot the C:ollcg& rhiladelpbia. 

(lZ)' !n 1791 1 Jor llicm 1~1~1n~ queetll$tl 

·th.ou:Jan4 pound~ to endow u ch.u1r in Harvt~rd C(•lltld the l~t·vi 

:P'rofe;.UJOl'tJhip ot Oh$mist:ry. 

{14) Du.rilli) th:e eighteetrtb. century, tbe chemistry 

ooursefl usoollY oonsistE;:;d ot tl'JO or thl·f.H~ lectures l'·.i tb. u 

few demoaetrations. 

(l5) Tb.erG wtis no laboreto:ry work done by ~3tu&ints be-

:fo:re tbo miti.dle o:f" ttte ninetaer~ttJ. ct.n t-ury. 

(l6) The Renss,elear Insti tllte nn£1 the Gar<tinor Lyceum, 

were tbe t1rst institutions to en.oourega ~tudent le1borat 

work. 

(17) Tb.e 1nflueJnee ot tm soientitio sohooltS on tbe 

introd·uetion or la boreto:ry work into tbe col 
nt 
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~:·bcau.t 1.84 tl., 

( lS) 'l'b.e f1re1 la rro.:ra1o1r7 inatru.at1on 1n ohtmit'trJ, 

w.it~ the e.x:<llepti.,Qa ot Benlatl•er, was orte:re4 to ,,.tudent• at 

Yal4. ia· l&i\2. 

( 19) . It ••·• not until a bout 18'10 that \he J.e bo.:re to17 

methot ot 'aftl''\U.ttion had a seaerel aaoeptanae by the oolleges • 

( !0) !he ttaesry ot mental 4ieo1pl1ne held. e-.ar duriAS 

the l••' kalt or the a1aetcu~n.th century. 

{21) Du:riAI this tiae, the justiticuation tor tat d• 

ing ot elaeatstry W6Ht baaed on 1 ta .:value as a disciplinar:r sub

Ject. 

(1$) Ab-t>u.t la&O, e g:reet portion or the cheais1ry 

aourse1 o:tteHd -.re l"·equ1re4. 

{.21) In 1880, most of chemiJrtrr oouraes ware not to be 

taken until "bht juni()r ar 1e.n1or · pa7s~. 

(14) area t atd'Vanc••uente ia ell pb.aaea of col lee• ehe• 

1atry t·eaob1ng beve betln made tne .lest t1tiy :rears. 

Conclusions. 

(1} !he expansion of the ohemiatry cur:rieulua 11 

merely one phase in the growth of the soienoo ot onemietr7. 

(2) The cbamioal science 1a grcn•ing by le •nd. 

bounds; end this development is centered in tbe 

uni vera1 tiel ot this country sa well as the 1ru1t1 tut1 on1 

other countries. Therefore • 1 t 1a to bt •xpe oted that • 



leac •• tae fjh11eaet et ehemist:rr ~&rows so rep idly, the ourrio

ulum. 1tl ehtm1stey »:ttta1i .l.fl&ds <le-.elop and exp,an<t at e a1ra111r 

rate • Tae tltm1aiiry o\lr:riOllll!l,, have been expending rapidly 

s1nee 1870. 'fb1e is 1n4.1cated by: 

a. The sd41 "ion ot n'Wierous and varied courses to 

the ourrieulu.m.. {Table tt,l, P• 121.) 

b. 'flle growth in total nWlber of semester hours 

ottered ia chemistry departments. (Table VI, P• 119.) 

c. The 1reat amount or ehemioel reseercb which 11 

ea:ri•d on ia oolleae lsboretories. 

(3} The -.:ranai tion. rrom required to optional work in 

chemiatrr wea practicallY complete by 1910. Thia is shown by: 

a. The cllanged aims alld methods or instruction. 

(p. 116.} 

b~ The amount o:f ehem1artrr requir~d in 1880 aa 

oompered with that required in 1910. (table IV, P• 117.} 

(4) The ruture obemi•try curriculum will expand along 

-three lines; firs-t by the introduction ot technical ooursea 

tor those who wish t~ beoo.me researoh chemists; second, by the 

addition ot ooursett dee1g.ned to pr&pare people tor ellied 

:fields, aucb. as medicine end engineering, end third, by the 

1ntro4uot1on ot courses or o general nature tor tllo1e who 

w1sb. a kn.owlGdge of' ·this aubje ot :ro:r tht purptHUUt ot avocet 

al interests. Thia is 1nd1ueted by: 

e. The :re oent addition ot oourses in techui 
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eb.emistry. {T't:ablt VII, P- 121.) 

b., The 1rowth ot the nwnb•r or ob.~mioal engineer

tal t~'tl<le-.1t. (!lbl<t: VIII. p., 126.) 
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