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. , During the ninety-eight years since Abraham Lincoln
signed the Land Grant College Act, American colleges and universities
have prodigiously expanded and extended the activities begun even ’

« earlier by alert picneers. No longer do #hey limit themselves to the*

- polite learning of interest to the republic. of letters. Their
services, for agriculture and industry sketched here illustrate
developments and achievements not only in the "useful arts and
sciences" but alsd in the fundamental knowledge underlying them and

.modern civilization generally. In sum, American higher education has
become integrated with every concern of the nation that requires ¢
Substantial intelligence and advanced training. (Author)
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THE SERVECES PERFORMED BY AMERICAN COLLEGES AND

Y

VERSITIES FOR AGRICULTURE AND INDUSTRY *

‘W. H. Cowley, David Jacks Professor of Higher Education, Stanford Ur;iversity

During the decade I spent at Ohio State University, I learned )
of the incalculable importance in American life of land grant col- » '
leges and universities, and early during my studies« of‘ the history
of higher education I concluded that the 1862 Act of Congress which ?
established them must be Judged the most signi:f‘icant plece of higher ;
educational legislation ever passed in this country. It began a vnewv
era and has sent ripples eveir{into the smalles“t‘coves and creeks of
American ‘edu’catioh. More important, it has helped spur and chamnel
' the' nat'ion's development. Few if any. students of Amexican higher

eddcaticm value and acclaim the work of land-grant institutions more 3

é * el s

than I.
Conspicuously productive 4s these colleges-and universities have

‘been and are, however, I must confess that the prideful opinioms of

.

some of their spokesmen trouble me.” The most unrestrained of them

give the :meression that American higher education’ stood stock still ] g?ggggg
until the appearance ‘of the land-grant instituions and that ‘they, - g §g§§§§
and they alane, must be credited with getting in motion the ccmcepts\ §§§§§§ §
53me8x,
and procedures that have integrated our colleges and universities ™~ %ggég%f
with the woi'kaday interests and needs 'of the naticm. I shall attempt. f:;égi?
herein to demonstrate the unsoundness of this opinion without I g:’:’é ?§§
hope, dep;ceciating the enormous value of the historical and current T
influences of land-grant colleges and universities. . S \

'Ihe topic under discussion, it should be observed, constitutes

a sub-division of the larger subject cited 1m the last paragraph

'*Memorandum prepa'red‘June 1960 for the _Rvdckefeller"'F‘bhndation
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namely, ,the integration of American colleges and universities into
“the 1 e of the nation. Until about a century'ago higher educational

\

institutions ministered almost exclusively to young men destined for
the so-called "learned professions" and the now-almost- forgotten
f7isure class," but today.they serve people of both sexes and all

/

/ages with a myriad of vocational and avocational interests. By means,
/ mgreover, of the relatively new functions of advanced instruction, re-‘
search, and consultation services they directly or indirectly influ-
ence.the lives of every American and countless people in other coun- -
tries. A review of why and how this fertile change has ‘occurred can
throw useful lights upon the topic of this memorandum, and hence it

‘begins with such an over-all review. Succeeding sections sketch the
history and present status of the services performed by American col-'
leges epd universities for agriculture and industry,

i

The Integration of American Colleges and
Universities into the life of the Nation

hd '

The nine colonial colleges contributed brilliantly to their
‘times. The population of two and a half million Americans in 17'76
: included only about tvo thousand graduates of the nine colleges, but“'A
the fifty-six signers of the Declaration of Independdnce numbered
eighteen of’ them from five of the nine: Harvard eight Yale four,
William and Mary three, Pennsylv7nia two, Princeton one. Of the

camittee of five appointed by the Continental Congress to draft

V) the Declaration, three had graduated from-colonial colleges: Jefferson

. ! ’ + SN . ’ .
from William and Mary, John Adams from Harvard, and Robert R. Livingstone

v . : -
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from Columbia. '.[he other two had not attended college; but Franklin\
.had been the chief founder of the University of Pennsylvania » and

Roger Sherman was Treasurer of Yale. ‘ ¢

¥

@

The coldnial colleges also had graduated 102 of the 349 members o
) ,
of the Continexrtal Congress -- Printeton twenty-nine, Yale twenty-four, —-
Harvard twenty-three, William and Mary twé’lve » Pennsylvania eight,
(:zlumbié\four, and Brown end’ Rutgers cne each. Only Dartmouth con-
tributed no ,members , but it had been established Just a few years
before the outbreak of the Revolution in out-of-the-way New Hampshire
and did not graduate its first class until l77l.
Of the four members of Washington’s first cabinet, the colonial
college.s produced three: Jefferson and Randolph of William and Mary
~ and Hamilton of Columbia. The three young men who persuag,ed New A -
York through the Eederali'st Papers to ratify the Constitution, thus ‘
saving it from defeat naticcnally, ‘had all been educdted in the col-
onial colleges: Hamilton and Jay at Columbia and Madison at Princeton.
‘These are“‘but a few of the facts that can be cited to illustrate
\\the importance of the colonial colleges in the early life of the na-
o ticm. _The classical education they gave became outmoded during the
nineteenth century, but .it equipped the men of the colonial period
with both the knowledge and: the impetus they needed to be equal to
the proble of their fateful times. ‘ '
' During the very year of the signing of the Declaration of Inde-

pendence, however, a number of other less celehrated events occurred

+

which signalled the beginning of a new age-and hence the outr_noding

not only of the programs of American colleges but also those of _

. el




into operation 9f. two of James Watt's gteam engines, one in a .coal
mine and n't;he other in an ironworks, a circumstance that presaged. the, .
\\'end of the long'Age of Muscle Power and the beginning of the Age of
Machine Power; (2) the reading by Antoine Lavoisier of & paper before
the French Academy of Sciences anticipating his later prcmulgation of
the law of combustion, a concept that led to the initiation of the

New Chemistry and thereby to an, enormous leap forward in all the B

physical sciences; (3) the publicatiorn of Adam Smith's rIhe Wealth of,

Na’tions, a work which stated "the principles that made it poasible
for’ entrepreneurs to exploit the stean; engine and the flood of other
new machines and processes conceived by inven.tors and scientists;

(ll») the submission to the Virginia House of Burgesses by 'Ihomas

Jefﬁerscn and four aBsociates of a° series of bills proposing nev . :

e

statutes for that state including those outlawing primogeniture and e
entails and another establishing religious freedom, bills which .'

Jeffersom declared would establish a system of government from which

every ribre would be eradicated of ancient and f‘uture aristocracy"l‘

and (5) the presentation by the French encyclcpedisthenis Diderot to | e
Catherine the Great of Russia of a p],an for the university at St. ’
Petersburg that she contemplated founding, an ama;ing documant which _
prophetically described the comprehensive American university that ’ g

began to emerge a century later.

E[hese and other portentous developments of 1776 and surrounding

%

- . L3

T Autoblography, Monticello edition, 90k, 73-Th.
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years commingled to soundtaps on the Age of Muscle Power and reveille
for the Age of Machine Power. C[hey also largely null:l7fied the value
of the literary education given by the colonial coll7ées. The new |
age req_uired educational conceptions and processes “that could pro-

., Quce the manpower needed. to direct and use the new gnergies -- social v
as well as physical - becom:lpg available with fa.n/tastic rapidity

. to men and nations. It also required massive huantities of new know-

.].edge and lar}e numbers of s‘pecialists to develop and to disseminate

it among the managers and workers of the, f:st developing nevw-type

agricultural(, ccmnercial, :Lndustrial, political, and social institu-

\
?

tions spawned by the new forces in the world.
A few disceming men foresaw the advent of the new era and zec-
' ognized its :Lntellectual and. educational implications. These in-
cluded BenJamin Franlﬂ.in who anticipated the ancaming age even before

its dawning as witness his 171&9 pamphlet Proposals Relating to the

Educaticn of Youth in Pensilvania and his efforts same years later

.

‘ to introduce applied ,8clence and commercial subjects into the curri-

culum of the Académor and College of Philadelphia (the University of -
Pennsylvania since 1791) whose original board of trustees he chaired.
Franklin also influenced the fiz:st president of King's College
(Columbia since 17814) whosé initial announcement conceming the
studies of” the nevw institution included the following passage.

. o it is f‘urther the Design of this College, to :Lnstruct
’ and perfect the Yéuth in the Learned Languages, and in the
Arts of reasoning exactly, of writing correctly, .and gpﬂking
_eloguently; and in the Arts of numbering and measuring; of
Surveyi.ng dnd Na.vi ation, of G.EEEEEH and History, of Hus-
- bandry, “Commerce, and Government, and in the Knowledge of all
. Nature in the Heavens above us, and in the Air, Water, and” Barth
. around us, and the Various kinds of Meteors, Stones, ‘Mines, and
Minerals, Plants and Animals, and everythi% use?Ef for the

NSV Y L4
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Cantort, the Convenience and Elegance of Life, in the Manufac-

*tures relating to these Things: And finally, to lead them from
the s Study of Nature tg the Knowledge of themselves, and of the
GodofNature s s o o

This statement prOPOsed a curriculum that would cover the whole,

range oi‘ human interest; but, like similar pr0posals made by other

X

pioneer statesmen and educators during the next century, it did not

s
|

take hold for at least four reasons. ’ y
In the first place, the American colonial colleges and theirw
successors for an extended period served those in or desiring to De- o

come melnbers of "the ruling c es." Not a few of their students

came from econcm_ically underprivileged famili_es who sought a college
education to'iﬁxprove their lot in life, that is, to promote what would.
today be called upward social mobility. Otherwise expressed, they
desired. to be "gentlemen"; and that meant that upon graduation they
would enter the occupations open to gentlemen: the/church, law, med-
icine, and public life. -Bome beceme gentlemenb'famers, and a few
entered the businesses of their hon-college fathers;' but predominantly’
they steered clear of occupations related to commerce and' industry .
for the réason that, ever since Plato and Aristotle poured their corn-/
temp upon them, all utilitarian careers had been considered beneath /’
| the di@ity of gentlem v o . T

°

Even late .in the nipeteenth century this attitude continted to

»
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" a businessman led to critical goséip._ The proposal of Presjdent i o ,\

Samuel Johﬁson of King's College that the _colleges offer "'useful"

courses in "husbandry, camﬁerce, and menufactures" could make but

" slow headwsy in the face of .such.' deep-seated og‘position to the
"servile-studies . " - /
S néséfh._l“ céurse.s came into theycurriculum slowly for a s-t-zlco;nd ‘
reason, nameiy,o' the convi‘ctiom o.f college authorities thaf Greek and
Latin literature encompassed the wisdom of-the ages and could he ne-
glected only at great peril to the health of society. President

Josiah Quincy of Harvard voiced the opinion of the great mt\z,jority of

" pre-Civil War educators cn this score when he wrote in 1840:

. n o :

At the present day, indefinite desires for the dmprovement of @ o

all public literary institutions press from without, while a o
' natural fear of attempts at impracticable innovations is exist- . ‘
ing within. An age, almost lawle liberty, is - oy
calling for restraints to ma‘n 1t neglects 0T
to teach by-example, and shows no dispositioh to enforce else- S '
where; clemorous that institutions of learning should keep pace -“ \
with its spirit, without inquiring whether this spirit be of a

permanent or transitory character . . . .

"y

They /the colleges/ should defer acté'ion until after a thorough
understanding of the true relations of the subjeet, and a fair
camparison of .the views of practical men within, and of practi-
‘cal men without, the institutiom; remembering that the safe
ways Jre the trodden paths; that the new, though tempting, are Ce _
often wncertain; and their termination unknown; ‘that to follow . a
public long is easy end popular, but that this opinion is , o
not always sound, and is liable to be corrupt; that the schemes ¢
of the present time are apt to be urgent and.gelfish, but the -
wisdom of antiquity is ever unobtrusive and disinterested.
‘ The measure of intelleectual greatness is not the average breadth

of every man's span, at the presentr day, but the broad and mus- -

cular palm of those giants of formér times, which they have -

left apparent and chiselled upon works little less admirsble . 1

than those of.nature herself, and imperishable as her mountains.™ -

N . \ i
1. Josieh Quincy, The History of Harvard University, 2:h56-LST. IR
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The contex't of this statement brings into focus the third reason “tlfat o

American colleges shunned "useful" sthects, to wit, they wené "lit
erary semi.naries" devoted to the concerns of "the republic/ of letters"

and not to those of society as a- whole. . S )
The medieval universities -primarily and same ‘of ‘them "alhlost -
exclusively [vwere] occ@deg with professionalf educ‘ation,"'.L but the

Renaissance had converted the two English univereities into gsemies :

>l

for civilizing the sons of the landed gentry and of the rising mér-

cantile class "enriched byrlthe woolens trade and. gverseas commerce. w2

These new-type students had no interest in the dialectical hair-

* #

- splitting of the medieval li'beral arts. and little in professicmal

vy
training. "Ihey sought ‘instead what went by the name of "polit’e leamn-

_‘:Lng, " that is, the BOCiﬂl POliBh that Erasmus and other "humanists"

> f
declared could be theirs___{.:fi'f .theyr sftutlied the dlassics of Greece apd’

r ' ' N ®

This educational emphasis crossed th? Atlantic with the colon-

ists: and althoug,h the tem "polite learning" did not prosper in the

Anerican atmqsphere, the coldnial colleges

‘of "the republic of letters" and enerally neglected other sectors
P g

of the community As William Graham Sumner pointed out as late as

1883, they habitually Llooked upon, ec%nomically useful sub.jects as
. . :

1. Hastings Rashdall, The Universities of/Europe in the Middle Ages,

1936 revision, 3: l+6l. - R 8 .
2. Semuel Eliot Morison, The Founding of Harvard College, 1935, 5.

)

) d those later estab- ~

. -
1




vulgar and hence inadmissi'ble to their curriculums.
The three reasons just cited ior the slow devefl.opment of ‘broad

programs of study in American colleges and universities do not tell
S W e

~ the whole story, but they suffice to introduce. the\fourthJand per-

- haps moat potent of all the reasons for educational retardation, ‘

namely, the lack of‘awareness of ‘educators and of all but a hand ful _ \

of the intelligentsia .that a new era had'-b'egun, an era to be domin-
ated by massive new forces and by such’ novel or neglected concepis

4

as Progress, Evolution, Nationalism, and Democracy. President Quincy
of Harvard could not have composed, the statement quoted two pages .
back had he canprehended ghe significance of such events\ as the
t,enting that Year of Samuel F. B. }(ors?a’?‘s device for s ding mes=

‘sages over wires; nor could the Yale Faculty of 1828 hav written

its famous denunciation of the new demands ‘being made of l-Ihe colleges < ‘,,/

rhad it understood the implications of the laying of the rdils of the ; .
 Pirst American "steam road“ in Baltimore that Fourth of July, ‘nor
could the utilitarian program of the University of Londan, founded
that same year, have been greeted by Oxford, Cambridge, and their .
adherents as a "new- fangled scheme of pantology" had they. discern_ed
. the import of the Corm Law presented to Parliament in mid-July.

As obserVed earlier, however, perceptible people 1iI;e Benjamin |
Franklin sensed the end of the 1ong Agrarian Epoch and the onrush-
ing ‘of’ the Technological Era. 'Ihese men -get. about‘the arduous and _

unfavéred business of integrating the schools end higher educational

-

I. Mark Pattiscn, Oxford Studies, 1855, 262. o

T
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ons I describe

. and aGAptations of “the books about /it written near the beg of '_ B

the Christian exa by Columella Pliny the Elder, and Varro continueg\\

to be authoritati’v‘efinto the eighteenth century. Recent investiga-- : j_ b

_tions have shown that inventions such aa the horee collar and the

’A agriculture, but the learned world did not contribute to these develop-

ments. Primarily preoccupied with theocentric and logocentric
J

_ \odoor 2 »
problems, it' ; such "servile" matters to unlettered and’ “vulgar"

“Not o £11 the nineteenth century would the academic world be

forced by .rcv'_ stances and the prod:dings :\saninal \thinkers to at-

tend to the oldest and most essential of human arts 'a.\i‘d Industries,
Industrializatibzn urban growth, and population increase con- . ‘

.v_stituted the chief circmnstances. '.[hese ‘created agricultural pro"g;
Aems that triggered the imagination of men endowed with mechanical

k skill, and late in the, eighteenth century El4 Whitney invented the o ~ 'v
cotton gin- and Newbold arm Wood. “the ﬁrs? erude iron plows. In rapid o

- successicn thereafter came the grain cradle, the hay rake, the

: reaper, the threshing mach:lge, and scores of other new farming :Lm-

. ,'pl Meanwhile Pregident Washing‘Eon i{his messages to Con-

N ér/ess urged

'« horseshoe, (products or the tenth century) led to improvements in . i b




. . . ’

" Jefferson, a working farmer wh\en pot in public service, similarly .

l encouraged agriculture which he had discussed in detail ‘In his Notes o
. ’

v " on the State of Virginia and in his 1etters conceming the subJects

to be studied at his brain-child the University of Virginia. o
, ¢ :
Agriculture inevitably preoccupied the interests of Americansgs

since in .:.800 Just over ninety-six percent of the nation's population
lived on farms or in villages primafrily Yiependent upon them.ﬂ New B

quk, which had Jjust passed Philadelphia to become the 1argest city,
- )
had 60,515 inhabitants; \but its economy rested largely upon agricul-

ture and associated industries and comercigl entexprises. The ~ i,

transportatia £ farm products and of merchandise for farmers over

the’ Erie Canal, opened in 1825 ’ gave it the neme of the Emp:’:re State.
AS I shall describe later, Professor John Kenip of Columbia College

proposed the canal to hi's student DeWitt Clinton, its energetic pro-

moter. In 1791 Kemp also helped organize the New York Society for

“the Pramotion of Agriculture, Arts, and Manufactures which had counter-

. > \

parts in other states. S \’ b
2> Y \ \. .).

#

'mese‘.societies begame earnest advocates of the utilitarian ed-

ucation‘fhat the cblleges, ‘traditionally limited to serving the re-

3 3

Q A .
public of letters,, disdained_ and ignored. '.lheir_ acti_\\i:ies led during ]
tablishment of

o

the third and fourth decades of the century to the es

’ numeroils ﬂmanual labor schools and colleges in which students both
©

studied adf did farm labor, but the plen proved impracticable. v Thus

-

begirming with Delaware and yérmonu in 1834, I\Ldne prospered hcw-

\ever, until after the passagé of the Land Gx}int College Act in 1862

\‘l




In the interim.l’ale be'c‘ame the na-tion's pioneering center of agricul.: '
tural education, research, and aervice. - “ e | )
In 18h6-l+7 two young private écientific entrepreneurs induced
Yale to let them use its name in their successml effort to establish
scicntiric agriculture as a recognized academic pursui‘t They were
John Pitkin Norton ahd Ben,jamin Silliman, Jre, the latter the son of
Yale's distinguished Professor of Chemistry, Minerology, Phannacy, '
and Geology who began his teaching career in 1802. In the sumer of
1846 the elder Silliman presented to the Yale Corporation a document,
written by his son, entitled "Broposals for Esta]alishing a Chair of.
" Agricultural. Chemistry'and Vegetable and Animal Physiology."  The
Colporatiocn approved‘ the proposal in August and a year later ap--
po:Lnted Norton, aged twenty-four, to the professorship named therein
and young Silliman, aged thirty, professor of chemistry and the
| s kindred sciences as applied to the artg."
. Yale ) however, gave no money for the support of the venture, and,
. in the wbrde of one of its hist0rians,‘ "i‘t is more than dou'btful if
it wculd have given it" since the impression "seemed general]y to
prevail that chemistry, like virtue, mst be its own rgward."_l‘
Norton and Silliman therefore used their\own funds to- rentaa building
for their laboratory and to' Buy equipment.” E[heir 4ncome consisted of
the rees paid by- their students -- eight during the first year and.

'eleven during the second.. They called their Wle School

.of Chemistry which, to give the' two you:ng adventurers faculty status,
- ,/,' X . . ,,’

i

l. W. L. Kingsley, Yale College: A Sketch of Its History, 1879, 2:106."

e
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the Corporation made a division of the created-for-that-purpose De- ' ’
partment qf Philosophy and the Arts. '.[heir little school constituted
“the arts " a term whic,h in' those days referred m“ore t‘requently to
the utilitarian than to the liberal arts, - .

. The interesting but canplex story cannot here by told of how
Norton 8 death in 1852 led to Yale 8 unenthusiastic acceptance of )
responsibility for the School of Chemistry, how it evolved into, the
Yale Scientific School and then into Sheffield Scientific School,

and how the Departrnent of Philosophy énd the Arts became ‘the Yale ‘ . g

Graduate School and in 1861 conferred the first fmerican Ph.D, de- L
gree, No less interesting and mo/e relevant in this context are the ;
facts about the work in agriculture done by Norton and his successors.

As a boy Norton, son of a wealthy Connecticut farmer, had de-
cided to learna about the scientific farm:lng that Sir Humphry Davy's

1813 book Elements of Agricultural Chemistry had initiated in England - g ‘, o

and to a degree in the United g%ates. Having no interest in the clas-
sical languages, he did not vnte,r Yale College but instead studied . T
as a private student of the elder Silliman who arranged for him to |
g0, abroad for advanced instruction at the University of Edinburgh

and the University of Utrecht. 'Iheré\ he learned of the momentous .
studies and methods of Professor Justus von ‘Liebig of the University
of Glessen who in 181+0 had published his history-making Organio A '

\l\_
Chemistry Ailied to Agriculture.

Even before returning home Norton began his own studies in . .
agricultural cheznietx'y and won a prize of fifty sovereigns from the

Highland Agricultural Society for a paper on oats. This he fol_lowed

with er articles published in the American Journal of Arts and'

€
B o
, ,
‘
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Sciences which the senior Silliman owned and edited., They related
to the diseases of potatoes and to the protein content of almonds,
oats, and peas. His death from overwork soon after his thirtieth

) birthday ended the career of the first American professor of agri-
culture and of the man who, more than any other, initiated scientific
efforts to improve the procedures and products of American farmers,
5tockbreeders, and’ the rapidly e:cpanding agricultural industries.
S 'Ihe extraordinary development of state-supported, agricultural
colleges during the last q_uarter of ‘the nineteenth century 1ed tl}e/
Sherfield Scientific chool to discontinue work in the subJect in
1903, but Norten's successors carried on what he started. This in-

. clt_xded not only resident. instruction. ,and- research but alao. cantinous

services for national agricultural‘entez'pnises. Thus John A, Porter,

a student of.Liebig's who.apsumed Norton's professorship in 1852,
promoted the land-gr‘ant‘ college movement by four yeare later publish-
ing hin "Plan of an Rgri,cultural School" and by bringing together in
New Haven several hundred agricultural leaders at an 1860 conference
on the lntcet ucicntiric findings in their ricld. He also solicited
thelr support of the legislation pending in Congress relating both

to the }iorﬁu Act and ‘to the proposed United; States Department of

Agriculture. President Lincoln: gisned t_he .act eatabliahing the latter

/

1, Harvard, which began agricultural instruction in 1869, abandoned
it in 1907 after granting only a. few dozen S. Agri. B. degrees.
Six years earlier it had also closed its Veterinary School after

' & life ‘of ‘ninetleen years. In'these fields Harvard could not com-
pete successfully with the Massachusetts Agricultural College at
Amherst and with Cornell.

[




seven weeks before the fonner, and beyond doubt Porter 8 conference . ,’/

. / \
helped. ensure both signatures. . .y p - o ) /
| Like Norton, Porter died young; but before his death in 1866 he [ i
Played the ms.jor role in bringins the first- pf the Sheffield benefac- / “ _ ' / k‘
tians to Yale (they totalled over a million dollars) and also to get -/j’ ;

the Connecticut Iegislature to assign the federal grant Of 1862 to R
2 .

what had meanwhile becane the Sheffield Scientific School. Ihis

additional financing made possible the appointment of two professors

of agriculture -- Samuel W. Johnson and William H. Brewer both of

‘“~J

vhom had also studied in Gems.ny with the pivotal Liebig

|

Johnson and Brewep hot only established the nation 8 rirst agri-

cultural experiment stat;k " dozen years before the Hatch Act of '

1887 created one in eacH 4e grant i.i;stitution, but they also* tmd.!'»r-z-

took extensive investigations and extramural sgrvices. Johnsou, fqr
i
example, did the research which led to the Connecticut law of. 1869

requiring that the camposition of fertilizers be labelj.ed on theirz;‘ ™

'ccnteiners, a pioneering effort later- followed over the country an61

'

making Johnson the founder of agricultural regulatory procedures.

Brewer in turn became _perhaps the leading American ai thority on ' ’

cereals, and, among many other studies, carried out vestigatfons '

zoge sugsrll
est

o 0 -

.l. He married Sheffield.'s daughter. A

.

2. Sheffield continued to be the land-g b, college “of the state wr-
~t1l 1893 when the legislature transf rred the federal fimds ‘to the
antecedent of the present University of Connecticut. :

© . M B :
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resources of the country.

’ Before the maaturation of the magnificent agricultural schools

i
’

- of publicly-supporbed universitieB like Cornell and California and
. those in -the Middle West Yale qgricul%rists for a brief period had

, pm,,-eminent etatus. By no means » however, did they menopolize the

L field. Other chemists as well as geologists and botanists did no A

0

- less significant wo;ck. Those on the faculties of private institu-
tions included James C. Booth of the University of Pennsylﬁania who

f worked o sugar and molasaefe » Eben H. Horsford of the Lawrence Sci-
entiéic School at Harvard who in 1861 wrote the definitive book on
breadmaking and who also develop'ed processes. for the manufa‘cture of

baking powder and condenged milk, and George H. Cook of Rutgers who_

- did studies of the'salt eposits in central New York for the Qnandaga

'~ 'Salt Canpany Professore ‘on the faculties of state universities founded'

.before the passage of the land-grant legislation of 1862 included the
x, controversial 'Ihcmas Cooper of South Carolina whose extensive studies
“ included some on- tests for arsenic, John W. Mallett of Alabéma end '

(

: Virginia who in 1862 published a maJor work on the cultivation of

W »'g

cotton, and E. W. Hilgard who in Mississippi before the Civil“ War be- o

°
o N ?

.- came the country 8 fo‘remost authority on 861lls. -

»

oL s Even though I vae barely scraped the top of the subject, perhaps

I have written enough to Justify the generalization that for well over '

a century e‘fic.an/ agricultpure has been the b_eneficiary of the instruc;s*

tion, researd ', and services initiated by and conducted in American -

colleges and : versities. Worki-ng against the classics-oriented

il

convictions of /the majority of their colleagues, professors of agri- :

© -~
/

-~ ! . . . , BN

- . . “ ) .
B 1 | f
. . %
? . ! T ) ' ‘ ‘
.

culture and related sub,jects* sucteeded in integrating American gigher .

L
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'edu ation with: the life of the nation at the strategic point of phys~-.

) ‘_ ical survival and nutritional health. Further, 'they helped prepare

'the vay for the flowering of the canprehensive university visualized

by Didarot in 1776 In sum, they established patterns whose values "
to the United States and, indeed, to the world cannot possibly be
calculated.

@

In an 189l+ anthology describing "the existing conditions of the

‘United States,“ its editor andrchief author, Professor Nathaniel S.
'Shaler of Harvard, wrote that 9it _is in the pro;essio:n of the engi- - “‘
neer . . ‘. that. our pecple have /made the greatest advances.'_'l The - - "\

first emgineering feat to attract the attention of the world .and to
o » A : ,

July 4, 1817 and opened late in October, 1825. At least two college

professors played a significant part in the achievement -= John Kemp
< of Columbia College and Professor Atms Eaton of a small medical B

school in Vermomt.

PR
1

I have not been able to discover whether Professor Kemp origi- ‘ : .
"7 ’'nated the idea of the canal, but it seems clear that he first sug-

gested it to the mah-who later became its chief protagonist.. Kem‘g 3

l

| a graduate of the Univérsity of Aberdeen and professor of mathematics,

r—bé} N

natural philosophy, and geography at Columbia beginning in 1786 lcnew e

about the canal constructed in 1759 from Manchester to Worsley in

’-\ . .. . § ‘ 5 ) ) . . .
1. The United States of America, 1894, 2:630-31. . > :
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Lancashire and undoubtedly about other L‘uropean canals. IIig lnowy
ledge of geology and geography made him see. the practicality of a

waterway connecting' the Great Lakes and the Hudson;-and his enthu-

siasm for the idea inspired his studént DeWitt Cllnton. Later
toured various routes with. Clinton and other members of the Canal
ACcmmission and helped select the oneé eventually followed. ‘Amos Eaton

in tum made geological and agricultural studies preparatory to the
- b

digging _ .
A year before the: inaugura\ion of the Erie Canal, Eaton became . P

the senior pro essor at the schooi/founded in rt’roy, New York, that, de-

veloped into the irst American center,* other than West Point which

had been established in 1802, for the tra:lning of engineers. Stephen ‘
Van Rensselaar, the :'!.arge-minded patroon who organized and financed

" the school (in 1861 it took its present name of the Rensselaer Poly-

— technic Institute) projected it \primarily "to quali:fy teachers . . . '

—

in the application of experimenmg chemistry, philosophy, and natural

4
history to agriculture, domestic l ,

conomy, the arts and manufactures.
In this purpose Rensselaer succeeded spectacularly, "the maJority of
naturalists and engineer_s who were teachers J‘r practitioners~in-the -
United States" in 18‘50 béing its alumni.2 Many of them had previously
graduated fran Harvard, Yale, Princeton, and other "literary seminar-

" in ‘the eastern states making. Rensselaer in fact if not in name

[y
a

Q.
1. R. P. 1. Bulletin, March, 1940, 7.

b

2. Ray Palmer Baker, A Chapter in American Education, l921+ Te .

. A N
. . I8 .
4 . -
) \\ . .
. 4 . : ;.
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4
Before the war between the states, West Point also supplied the

nation with a large number of "civil“ engineers, the most important

being George Washington Whistler of* the Class of 1819 and father of

the famous painter. The Army assigned Whistler to railroad engineer-
0 ing, and after his resignation in 1833 his, work building a railroad o
\-\ through the Berkshires led representatives of the Czar to select him

to build the first Russian railroad- and construct fortifications and

bridges. Everyone knows of Whistler's portra:t't of his mother, but

the general igncrance of his father even among historians testifies

to the low esteen that he and other utilitarian achievers still have

in the eyes of many members of "the republic of letters wl g .

Sane educators, however, early saw the n%ed of education for what ' 1 3 v.;
the Land Grant College Act called "the :Lndustrial"classes"’ and they f ¢ \
Joined forces ‘with leading citizens ‘1like* Van Rensselaer to promote ) . ' : \
and dignify it. Brown Universityfand Union College together fumished |
two of the most important of these educators - Eliphalet Nott, a o | .
y;mdmte of Brown and presi’d’ent of, Union for. sixty-two years begin- h
ning 1n 1804, and Francis Wayland, a graduate of Union and president ™
of Brown from 1827 to 1855. Nott also served as president of R.P.I.

during the per:l.od in which it,made engineering ifs chief concern, and ~';,g,

05

L
‘

l. The nineteenth century French entcmologist Henri Fabre wrote that =
historians "kmow the names of the king's bastards" but scorn "to -
speak of the plowed fields by which we.thrive." In recént decades
social historians have extended the range of academic ‘history,. hut
- the neglect’ of the "ugeful arts end sciences" continues among not
a few professors of history. The Americen Mind by Henry Steéle
Comager, for example, includes nothing about the thinking and work S
of ‘those concerned with agricultural, industry, and other technical , . -4
pursuits. ' : .
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‘taught natural philosophy and cﬁemis.tryﬁ at William and Mary, had long

\
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at Union he organized the first scientific and engineering courses in
a traditional American college. Wayland wrote the most 'perceptive °‘.n
and influential book about American higher education to be published
before the Civil War and therein Included passages like the following. ‘
' « ¢ o 8 Very large class of our people have been deprived o/f o
participation in thé benefits of higher education. It hag been .
almost impossible in this country, for the.-merchant, the /mech-

anic, the manufacturer, to educate his son, beyond the ourse ‘of .
a cammon: ac%demy unless he gave him the education prep ratory

to a profession . . » Now the class of society.that is thus
left unprovided for, comstitutes the bone an'd sinew, the® ' very s
choicest portion of this or of any communitys e o It is" of &
the very highest importance, on every- accouit, that thi‘s Jportion
' ~ of a pecple should possess every’ facil/ity» for the acq.uiéition
of ]mowledge nd intellectual" disciplinetl y ;;

Five years. aftl r the appearance of Wayland's book the> Yale Schopl

i

of Chemistry,- eax;/lfier cited, came upon the scene, and the same year

5 (

e

80 too did the I.awrence Scientific Schoo;. of Harvard. Both attended
to "the application of s{z
/

ence to the useful arte." Soon thereafter

% other "litemry seﬁrie/s" organized comparable sua-structures, and .

\

| ©

during the same period a number of unitary schools og’ science and

engineering also emerged. The most famOus of the latter, Massachuset 8

! (e

Institute ei' Technology, got its charter the year before the passage

of the Morrill Act. Its chief promoter, William Barton Rogers, had

quit the faculty of ‘the University of Virginia sane years earlier i

o @

campaign for-its establishment. o 9

Rogers ’ one of four eminent sons of Patrick K. Rogers who

. i e
a . ' ; EE i . x
a . -
\.l. . * @ El ) pd

\

1. Francis Wayland, Thoights on thp ‘Present Collegiate System in fhe
United States, 18 2, 15%. P »
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been concerned with engineering and manuf‘acturing problems; and in.

1848 he had published his Strength of Materials and in 1852 his Elements S
‘ ’

of Mechanical Philosophy, both pioneering works, His older brother N

James Blythe Rogers had similar interests and, beg%in_ning‘ in 1827, -
served as chemist for a manufacturing fim in _Baltimore while teaching
‘the sub.ject in a local medica?tschool. His.nmnerous articles reported
experiments concerned with arsenis poigoning, the voltaic battery, .. .

) and the sdlubility of copper in, hydrochloric acid. ' :

/.

. - 'The greatest strides in technology came not from the work of

the -hand:ml of professors who bucked the prevailing literary tradi-\ ‘

o | , 0
tion of the colleges but from little-schooled "practical" men who

d1d the Pulk of the canal and railroad building of the périod, i'\w'ho- j
construc-*é%d turnpikes apd bridges, and who invented tfe machines and ’
devices upon“{h\i;ch the late\r technologic'al success of the”~ country : . -'o
chiefly rested. Two professors, however, are. numbered among the | . ';’
fourteen men whose “twelve inventions the United States Patent Office . . o ‘
M listed in 1936 as the greatest made by . Americans during its first o ) o

L M » g
\/?entury -- Samuel F. B. Morse who held’ the title of professor ‘of lit- c A

<

erature and fine arts at the stitution which gre:‘\iﬁto New York , T \
University but who never perforped its f‘unctions, and Alexander Graham’
Bell, professor of vocal physiology at Boston Univer;i&ty. - '.[hree of

" the- other‘s - Eli Whitney, George Westinghouse, and Charles M. Hall

who invented the process for making alumiiium - had attended collegel

-n.s_‘ o

~ where unsung professors cultivated their intere—st in science and its R

ot s . ' : .t R N '

1. Yale, Union, and Oberlin respectively. . ‘ .-

-
.
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rs and mechanics.“k ’ : o )
! o

Berore the deVelopment of the mighty engineering schools to whose :1°
q_uickening the Morrill Act so considerably contributed, professors on .

e faculties of established collleges perfonned fundamental technos °,
'1ogical services.‘ As far ag I can disco\ver, no one has investigated‘ |

P

"'.‘this topic extensively, but’ in all probability such a study would

identify many more than the seven professors whose activities I . '.
‘smmnarize beIdw ) _'W‘ LT, . ' \ . |
James Cuﬂrtis Booth, Professor of Chemistry %lied to the Arts ._ .
at the University of Pennsylvania beginning in 1851, who did . L
‘.basic studies of minerals, especially of iron, as well as of : | .

the refining of sugar and the manufacture of molasses.

George Je Brush, Professor of Metallurgy beginning in 1855 @d . K N

later Director of the Sheffield Seientific School, whose work am .

minefals won him recognition in England, Scotla/nd, and Germany |

8s well as in the United States. o, : .
N ' ’ ’ E . e ' v

Walcott Givbs, Professor.at C. C.N:Y. before going 'in 1863 to L ‘ 4\%

t?! \ NN

the Rmnford Prof'essorship of the Application of Science to the
' Useful Arts at the Lawrence Scientific' School. Another one of T .,
Liebig's. stud.ents, he did classical investigations on the cam- o
plex compounds of cobalt and later of a series of other metals. -
¢

'55? . ‘ o ) . | .a
'x. - . ,\

. l. E[hcmas A, B Edison, John Fitch and Robert Fulton, Charles Goodyearrm-—/" K
? " Elias Héwe, Cyrus Mccomick, Otto Mergenthaler, and the Wright
. Brothers. - ‘ . .

. . - : B N
N
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'_William M. Gillespie, Professor of Civil Engineering at Union,

whose 1847 A Manual of the Princ iples and Practices of Road- - ‘

E and 1855 Treatise on Iand-Surveying continued to be

works long after his death in 1868,

» S

s Renwick, Professor of Natural Philosophy and Experimental ' L

\ @

Chemi-st at Columbia 5 who wrote A Treatise on the Steanm Engine .
r‘cg . in 1830 and pplications of the Science o“Mechanics 50 Practi-
/61 P% gs in 1840 and who 'did extensive consuli'atim work for
the™ United States govenﬂnent and for reilroad builders.’ o - -
g e -
moo . . e . B f\.

~BenJamin Sill:lman, Jr. of Yale who helped Charles Goodyear to- L

deyelop the method of vulcani%ing rubber and wHose researches

led to: the establishment of /i‘he petroleum industry. ' .

£ ¥
J. Lawrence anith, Professor of Chemistry at, the Univérsity of

Virginia, who before the Civil War served as adviser to’ the L
Turkish gorvermnent on cotton culture and who while in Turkey e
. discovered coaland emery deposits which p@oved of considerable _ ,

>

econamic value to that. country. . .
. . s . ol

. My present gi‘aduate students include a Yale bachelor of mechanical ’
«_' engineering, and I hope to be able to interest him in investigating
more thoroughly the services performed for American industry by college o
and university enginveers and other professors. Meanwhile these not_es : ;. .- e
‘about the aicomplishments of institutions in operation before ‘the

passage of. the Morrill Act evidénce the interest of at least some of _ | .

their faculty members -~ and of the administrators who appointed and ‘ *

supported them ‘-~ in the problems and needs of -their pregnant times.

: ' . . ) . ‘_ ' . FrA-
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. © Summary end~onclus:on. R
f

During the ninety-eight years since Abraham Lincoln signed the

Iand Grant College Act, American collleges and universities have pro- :

' 'digiously expanded and: extended the activities begun even earlier by '

»alert pioneers. No longer do they limit themselves t& the polite
learning of interest’ toz the republic of letters. 'Iheir services for
‘ agriculture and industry sketched here illustrate developments and °

achie“vements not ornly in the "useml arts and l/iences" but also in
o,
the ﬁmdamental knowledge underlying them and modern civilization

generally In sum, America}n higher e ).téation has beccme integrated

EAY
with every coﬁcem/of the nation that requires substantial intelli-

gence and advanced training _ o ' ) ' ‘: .

Especially since the end of the second World War, moreover, Am-

N

erican academic experts have increasingly made their knoﬁ-how avail-

/ -
able to léss favored peoples, Long ago prescient students of‘ America;n
) & 1
life foresaw this development and its imnlications.' Witness, first,
b
. the concluding paragraph of..an article entitled "Ihe New Education"

’

by Charles W. Eliot, the young chemist who a few weeks after
its publication early in 1869 became president of Harvard, and second
a statement written by Alexis de Tocqueville in 1835 Wrote Eliot.@

Americans must: not sit down contented \with *t*heir position e,m ong
the industrial natigns. We have inherited civil liberty, so-
cial mobility, and immense native resources. The. advantages
- we thus held over the European nations arg inestimable. 'the,
‘question is, not how much our freedam can do for us unaided,
but how much We can help freedom by judicious education. We . 3,
™\ @appreciate better than we did ten years ego that true progress’’
in this country means progress for the world. In .organizing
the new education, we' do- not labor for odrselves alone.l

v

¢
*

-

1. The Atlantic Monthly, March, 1869, p. 367. y
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Dé '.I‘ocqueville concluded the first volume of his Democ y'in Amegéa |

[

. ) . . L - O ) \:3% ‘. . Q’/
as follows: , : : R % ,

- v : /.l . -

'.r,b’ .

_ . There are, ‘at the present time, two great nations in the wox; T&, 4o

. o Wwhich seenm to tend towards the ‘same end, although they started

"~ o from different points: I allude to. the Russians and the Anreri-' "

. -'cans. Poth of them have ‘grown up unnoticed; ahd whilst

. attentioh of mankind was ‘&1& .rected elsewhere, - ‘haye, suddenly -
e " . assumed:a most praminent place amongst the nations; and the .
'»~ world learned their dxistence and their greatness at almost i
“ the same time.@"‘“ R S

ﬁ . }

All other nations seem to have nearly reached their. natural

. limits, and only to be charged with the' maintenanc of ‘their :
power; but these are still in the act of \growth . “The . -~
Anglo-American relies: upan personal intérest to. acccmplish hisg .

ends, and’ glves free sqope, to the unguided ‘exértions and . canmon» o
*  sense of thé citizens} the Russian centers all the authority of’ '

-~ soclety in a single-arm? the principal- ‘instrument of the former "’7, ,
‘is freedam; of the lgtter servitude. Their. starting-points. e
"are different, and-their cqurses are not’ the. samej yet each of ° «'.

them seems to be marked out. Ey thenwvill of ‘Heaven: to sway thee .
destinies of hg)lf the globey™ o ?' .

- N

v It does not require the perspicacity of' a d.e Tocque‘ville to. -com- o ® R

T \prehend the desirability if not necess:l@y during ‘this posat-sputnik o -’vf :

‘era of 1ng Eliot's epigrannmgﬂtic declaration tha”

-"We do _not'_

© 0,

.

labor for ourselves alone " The ”\'hw Educators never ha
«S\

their adherents multiply thr,o out American collieges a/nd universiti‘ g7 \r“*}

Lo Cl ana. in tHt r outposts over the world. v - /

-
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